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PREFACE 

TO  THE  NEW  AMERICAN  EDITION. 


I  HAVE  endeavored  to  make  this  Edition  of  "The  Science  and 
Art  of  Surgery"  more  deserving  than  those  which  preceded  it  have 
been  of  the  favor  that  has  been  accorded  to  them  by  the  Surgical 
Profession  of  the  United  States  of  America. 

In  consequence  of  unavoidable  delays  in  the  publication  of  the 
Seventh  British  Edition,  I  have  found  time  to  add  to  this  one 
several  paragraphs  on  important  practical  subjects,  which  will,  I 
trust,  be  found  to  enhance  the  utility  of  the  work  as  a  guide  to  the 
Practitioner  of  Surgery. 

I  dedicate  these  volumes  to  the  Surgical  Profession  of  the  United 
States  of  America,  in  testimony  of  the  esteem  which  I  entertain 
for  that  large  and  enlightened  body  of  practitioners,  and  of  the 
cordial  friendship  that  exists  l^etween  me  and  many  of  its  members. 

JOHN  ERIC  ERICIISEX. 
London,  October,  1877. 


PEEFACE 

TO  THE  SEVENTH  ENGLISH  EDITION. 


Thk  favor  with  which  suceesaive  Editions  of  this  work  have 
been  received  not  only  by  the  Profession  in  this  country  and  its 
colonies,  but  by  means  of  Reprints  in  the  United  States  of  America, 
and  through  the  medium  of  translations  on  the  Continent  of 
Europe,  gratiiying  as  it  necessarily  is  to  the  author,  has  in  no 
small  degree  increased  his  responsibilities. 

The  Author  feels  that  a  responsibility,  weighty  in  proportion  to 
the  very  extent  of  the  diffusion  of  his  Instruction,  is  incurred  by  him 
who  takes  upon  himself  the  task  of  teaching  others  tbat  Science 
which  underlies  the  Art,  and  that  Art,  the  exercise  of  which  con- 
stitutes the  application  to  Practice  of  a  great  branch  of  Medical 
Knowledge,  which  more  directly  than  any  other  department  of 
Medicine  involves  the  physical  well-being,  and  more  immediately 
affects  the  life  of  those  on  whom  it  is  exercised. 

It  is  not  sufficient  for  the  Teaching  of  a  Scientific  Art,  such  as 
Surgery,  to  be  sound  in  those  General  Laws  that  constitute  its 
Principles,  It  must  also  be  accurate  in  those  minute  details  that 
are  necessary  to  its  successful  Practice,  and,  above  all,  just  in  its 
estimate  of  the  labors  of  others. 

A  Teacher  of  Surgery,  who  seeks  to  give  a  true  and  impartial 
view  of  the  subject  of  his  tuition,  is  placed  in  much  the  same  posi- 
tion as  a  Judge  who  is  summing  up  a  great  cause. 

He  must  endeavor  to  divest  himself  of  the  trammels  of  the 
Schools — to  free  himself  alike  from  the  partisanship  of  individual 
bias  and  the  antagonism  of  professional  prejudice. 
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He  must  lay  down  clearly  the  broad  General  Principles  on 
which  the  Case  rests;  detail  its  facts  in  an  orderly  and  succinct 
manner,  draw  those  deductions  which  legitimately  flow  therefrom, 
and  guide  his  Pupils  to  arrive  at  just  conclusions  by  the  light  of 
his  own  more  matured  and  extended  experience. 

Feeling  deeply  the  responsibilities  that  thus  attach  themselves 
to  him  as  a  Teacher,  the  Author  has  spared  no  exertion  in  endea- 
voring to  render  the  Seventh  Edition  of  "The  Science  and  Art  of 
Surgery"  worthy  of  the  continued  confidence  of  the  Profession, 

With  this  view  the  whole  Work  has  been  carefully  revised,  and 
while  no  change  has  been  made  in  the  general  arrangement  of  the 
various  subjects  of  which  it  treats,  much  new  and  important  matter 
has  been  added.  .  The  additions  thus  made  have  not  been  confined 
to  any  one  particular  part,  but  have  been  widely  distributed 
through  the  various  subjects  of  which  the  Work  treats.  They  are 
not  to  be  measured  merely  by  the  increased  bulk  of  the  Work, 
being,  in  reality,  far  more  extensive  than  may  at  first  appear,  as 
they  often  'take  the  place  of  old  matter  that,  having  become  obso- 
lete, has  been  cancelled. 

One  Hundred  and  Fifty  new  Illustrations  have  been  added  to 
the  Text,  and  many  of  the  old  ones  have  been  redrawn  in  an  im- 
proved style.  Whenever  a  Woodcut  has  been  copied  from  another 
Work,  the  name  of  the  Author  of  the  Work  whence  it  has  been 
taken  has  been  appended  to  it.  When  no  such  acknowledgment 
is  made,  the  Figure  is  original,  belongs  exclusively  to  this  Work, 
and,  except  in  the  case  of  Diagrams,  has  been  drawn  from  Nature. 

To  his  friend  and  former  Pupil,  Mr.  R.  I.  Goodlee,  the  Author 
is  indebted  for  a  series  of  Microscopical  Illustrations  of  Patho- 
logical Subjects,  which  have  been  drawn  expressly  for  this  Work. 
They  are  alike  true  to  nature  and  admirable  in  execution,  and 
will,  it  is  hoped,  be  found  of  much  use  to  the  Student  of  Surgical 
Pathology. 

Throughout  the  Work  it  has  been  the  object  of  its  Author  to 
place  before  the  Student  and  Practitioner  the  Science  and  the  Art 
of  Surgery,  not  as  consisting  merely  in  the  observation  of  such 
Injuries,  Diseases,  and  Malformations,  as  are  met  with  in  Surgical 
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Practice,  or  in  the  dexterous  application  of  manual  or  operative 
meanfl  for  their  relief;  but  as  demanding  an  exercise  of  general 
medical  knowledge,  and  a  thorough  acquaintance  with  all  those 
conditions,  whether  intrinsic  to  the  patient,  or  surrounding  him, 
that  fevor  or  prevent  his  restoration  to  health.  The  remarks  in 
the  earlier  part  of  the  First  CJhapter,  will,  it  is  trusted,  sufRciently 
indicate  to  the  Student  what  is  required  of  him  in  order  that  he 
may  become  a  successful  Practitioner  of  Surgery. 

In  every  instance  an  endeavor  has  been  made  to  give  as  full  and 
clear  a  description  of  Symptoms,  Pathology,  Diagnosis,  and  Treat- 
ment, as  the  importance  of  each  demands,  and  the  present  state  of 
Surgical  knowledge  permits. 

The  various  new  Operations  practised  in  modem  Surgery  have 
been  carefully  described,  the  difficulties  and  dangers  attending 
their  performance  pointed  out,  and  the  cases  requiring  them  de- 
tailed. 

The  growing  importance  of  Surgical  Ilygiene  has  led  to  special 
attention  being  paid  to  it  in  the  Chapters  on  Operations,  Wounds, 
and  Septic  Disease. 

With  respect  to  Diagnosis  it  ma}'  be  remarked  that,  as  accuracy 
in  this  branch  is  an  all-important  requisite  for  success  in  Treat- 
ment, the  signs  and  symptoms  by  which  the  injury  or  disease 
under  consideration  may  be  recognized,  have  not  only  been  de- 
scribed in  each  case,  but  care  has  been  taken,  even  at  the  risk 
of  occasional  repetition,  to  point  out  the  several  conditions  with 
Avhich  it  may  be  confounded,  and  the  means  of  distinguishing  it 
from  each  of  them. 

In  order  to  facilitate  reference  to  the  very  varied  subjects  of 
which  the  Work  treats,  each  Volume  has  been  furnished  with  a 
Table  of  Contents,  a  List  of  Illustrations,  and  an  extended  Etymo- 
logical Index. 

It  only  remains  for  the  author  to  record  his  acknowledgments 
to  his  friends,  Messrs.  Beck  and  Tweedy,  who  have  given  him 
their  valuable  assistance  in  his  endeavor  to  bring  this  Edition  to 
the  level  of  modem  scientific  Surgery.  To  Mr.  Beck  the  Author 
is  especially  indebted  for  much  valuable  assistance  throughout  the 
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Work,  but  more  especially  in  those  Chapters  that  relate  to  general 
Surgical  Pathology. 

In  conclusion  the  Author  can  but  hope  that  this  Edition  of  the 
"Science  and  Art  of  Surgery"  may  not  be  found  undeserving  of 
the  continued  confidence  of  the  Surgical  Profession,  as  a  guide  to 
the  Practitioner,  and  a  Text-Book  for  the  Student  in  Surgery. 


JOHN  ERIC  ERICHSEN. 


6,  Catbnsish  Place,  London, 
Octiiiterj  1877, 
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SCIENCE  AND  ART  OF  SURGERY. 


DIVISION  FIRST 

FIRST  PRINCIPLES. 


CHAPTER    I. 
GENERAL  CONSIDERATIONS  ON  OPERATIONS. 

Bt  a  Surgical  Operation  is  meant  a  Manual  or  Mechanical  Process 
undertaken  by  the  Surgeon  for  tlie  remedy  of  Deformity,  congenital  or 
acquired,  or  for  tlie  cure  or  relief  of  a  patient  sutfering  from  those  effects 
of  Injury  or  Disease,  that  are  incurable  by  constitutional  or  ordinary 
local  treatment,  or  in  which  such  treatment  would  be  too  slow  in  effect- 
ing tlte  desired  result. 

A  Surgical  Operation  may  be  necessary  for  the  followinsj  objects: 

1.  Remedying  or  Remomng  Congenital  Defecfa  and  Malfornxalions : 
as  Harelip,  Clul>-foot,  or  Supernumerary  Fingers  or  Toes. 

2.  Remedying  Acquired  Defecta  and  Deformities:  as  in  the  Closure 
of  Fistulie,  the  Restoration  of  Lost  Parts,  and  the  Correction  of  Distor- 
tions of  the  Limbs. 

3.  The  Removal  of  Foreign  Substances  from  the  Body :  as  in  the  Ex- 
traction of  a  Bullet  or  a  Calculus. 

4.  The  Repair  of  the  Effecits  of  Injuries:  as  in  the  treatment  of  cer- 
tain Fmctnrea  and  Dislocations. 

5.  The  Removal  of  Parts  that  have  been  so  disorganized  by  the  effects 
of  Injury  that  their  vitality  is  lost,  or  that  their  continued  connection 
with  the  rest  of  the  body  would  be  a  source  of  danger:  as  in  Amputa- 
tion for  Frost-bite  or  Mangled  Limbs. 

G.  The  Removal  of  Diseaned  Structures  that  interfere  with  the  utility 
of  an  organ  or  part:  as  in  the  Extraction  of  a  Catara^'t. 

7.  The  Removal  of  Diseased  Structures  that  seriously  inconvenience 
the  patient  or  that  remotely  threaten  life:  as  in  the  Extirpation  of 
Tumors,  Simple  or  Malignant. 

8.  Rescuing  a  Patient  from  Immediate  and  Inemfable  Death:  as  in 
Tying  a  Bleeding  Artery,  Opening  the  Windpipe  in  Laryngeal  OI)struc- 
tious,  Relieving  an  Over-distended  Bladder,  or  Dividing  tlie  Stricture 
in  Strangulflted  Hernia. 

0|>eraUve  Surgery  is  but  the  application  of  msnipulntive  methods  to 
the  relief  and  cure  of  injury  and  disease.     Like  every  other  art,  be  it 
manipulative,  plastic,  or  imitative,  it  can  only  be  carrie<l  to  a  certain 
VOL.  I.— 3 
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definite  point  of  excellence.  An  art  may  be  modified — it  maybe  varied 
— but  it  cannot  be  perfected  beyond  certain  attainable  limits.  And  so 
it  is,  and  indeed  must  be,  with  that  of  Surgery.  Tliere  cannot  always 
be  fresh  fields  for  conquest  by  the  knife.  1  here  must  l>e  portions  of  the 
human  frame  that  will  ever  remain  sacred  from  its  intrusion — at  leant, 
in  the  Surgeon's  hand. 

That  we  have  nearly,  if  not  quite,  reached  these  final  limits  there  can 
be  little  question.  Wlien  we  reflect  that  every  large  artery  in  the  human 
body  up  to  the  aorta  itself  has  been  repeatedly  ligatured — that  each  of 
the  six  large  articulations  and  many  of  the  smaller  bones  have  been 
resected — that  the  amputation  of  each  limb  up  to  the  shoulder  and  hip- 
joints  is  a  matter  of  ordinary  surgical  occurrence — that  large  tumors 
having  the  most  intricate  anatomical  connections  have  been  removed 
from  every  surgical  region  in  the  body,  from  the  base  of  the  brain  to  the 
lowest  organ  in  the  pelvic  cavity — when  we  reflect  on  triumphs  of  the 
Surgeon*8  art  that  are  expressed  by  operations  such  as  these,  we  can 
scarcely  believe  otherwise  than  that  little  remains  for  the  daring  of  the 
boldest  to  devise,  or  the  skill  of  the  most  dexterous  to  nccomplish,  in 
the  extension  oT  that  art  in  the  direction  of  its  operative  department, 
and  that  the  Surgeon  must  in  future  be  content  to  repeat,  though  possi- 
bly in  a  modified  and  improved  manner,  those  operations  that  have  been 
inaugurated  by  the  genius  and  perfected  by  the  nkill  of  his  predecessors. 
It  is  true  that  there  are  yet  regions  that  have  rarely  been  successfully 
invaded  by  the  scalpel,  though  tiiey  have  been  contemplated  as  possible 
seats  of  future  surgical  operations.  But  it  has  yet  to  be  determined 
whether  some  operations  recently  performed  for  the  removal  of  import- 
ant organs  are  more  than  bold  experiments  on  the  power  of  endurance 
of  the  human  frame;  whether  they  are  surgical  triumphs  or  operative 
audacities. 

To  my  mind,  it  appears  as  if  we  had  already  reached  something  like 
finality  in  the  mere  manipulative  art  of  Surgery;  though  I  hesitate  much 
to  use  that  word  ^^ finality,"  for  I  know  well  how  apt  a  man  is  to  suppose 
that  art  to  the  prosecution  of  which  he  has  devoted  his  life  to  have  at- 
tained its  final  limit  of  perfectness.  Yet,  looking  at  the  question  as 
dispassionately  as  possible,  we  cannot  Imt  come  to  the  conclusion  that 
we  can  scarcely  ho|>e  to  pass  far  beyond  the  line  at  which  we  have  ar- 
rived, in  the  direction  of  extreme  precision  and  almost  absolute  certainty 
in  the  mechanical  performance  of  the  operations  of  surgery,  and  that  in 
this  direction  the  progress  of  modern  Surgery  is  nearly  barred.  At  the 
same  time,  we  may  reasonably  expect  that  the  details  of  the  methods  of 
practising  operations  may  from  time  to  time  be  materially  modified  and 
improved  by  the  skill  of  individual  operators,  by  the  ingenuity  of  surgi- 
cal mechanicians,  or  possibly  by  the  introduction  of  new  agents,  such  as 
electricity,  as  aids  to  our  art. 

But  if  modern  operative  Surgery  has  attained  to  so  high  a  pitch  of 
perfection  in  all  that  relates  to  boldness  of  conception  and  to  precision 
of  execution,  so  that  we  can  scarcely  hope  to  sec  any  furtlier  progress 
in  these  directions;  nnd,  indeed,  if  the  most  advanced  modern  Surgery 
is  seeking  to  lay  aside  the  scalpel  and  the  bistoury  for  milder  methods 
of  treatment — il,  in  fact,  the  practical  department  of  Surgery  has,  so  far 
as  our  present  means  and  our  present  knowledge  are  concerned,  reached, 
or  nearly  so,  its  final  development,  the  case  is  widely  different  the  with 
other  great  branch  of  Surgery — the  acienlijic* 

For  here,  truly,  so  far  from  having  approached  the  final  limits  of  our 
subject,  we  are  but  as  yet  halting  on  the  threshold.     And  whether  we 
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re^rd  the  science  or  Snr^ry  in  its  ivlation  to  the  essential  natnre^  the 
cliitrHCt^r.  the  recognition,  ftiiil  the  pathology  of  surgical  diseases,  snd 
injuries,  or  whelhor  we  oonsider  it  in  reference  to  all  those  cireum^slnnoeB 
wblcb,  independently  of  ttie  nicctmnicnl  i^kill  of  the  operator,  infltienoa 
for  jfood  or  fur  ill  tlie  results  of  his  proowhires,  i\*c  have  a  field  before 
Oft  MS  vfkftt  as  it  has  hitherto  lieen  little  ctittivnted. 

And  here  1  do  not  spenk  of  the  mere  local  resnits;  so  far  as  they  are 
eonc-vmcd,  there  is  imt  little  to  lie  desired.  The  results  of  most  plastic, 
conf^ervative,  and  ophthalmic  operations  are  ns  satisfactory^  as  the  roost 
•aogninc  cotild  hope  for  or  the  most  eriticnl  expect.  So  also  with  respect 
to  timt  nndtiuide  of  minor  operations  that  are  praetised  for  the  relief  of 
Various  dislrcssing  maladies,  and  which  ai'e  f<dlowed  liy  the  happiest 
Confiec|uences.  But  when  we  ronie  to  eonsiiler  tlic  issues  nf  those  greater 
and  graver  operations  hy  which  the  life  of  a  t)atient  is  directly  itn perilled, 
we  ni«  constrainefl  to  ndniit  that  snei-ess  in  residta  has  lagged  far  behind 
jind  hnrne  no  relation  to  the  perfection  in  tlie  execution  of  ihc  operation, 
and  that  in  this  res[Tect  the  higlily  po|i8he<l  Art  of  modern  Sni-gcry  far 
ont^liintxs  its  Science.  Bnt  sueeess  in  the  results  is,  after  all.  the  thing 
to  aim  at,  and  no  amount  of  manual  dexterity  can  compensate  for  its 
want.  Dexterity  is  only  one  element  of  suee(*ss,  and,  however  important 
ii  la  to  bv  dexterotts  operators,  it  is  (tetter  stilt  to  be  successAd  ones. 

Bnt  it  rauHt  not  be  supposed,  that  nianual  dexterity  is  to  Ihi  under- 
Tflhiefl — far  from  it.  Manual  dexii'riiy  is  neeeRsarily  of  the  first  advantnj^e 
in  the  performance  of  any  o|)erution,  and  the  Surgeon  should  dilijjenlly 
endeavor  to  acquire  the  Art  of  using  his  inslrnnients  with  neatness, 
rapidity,  and  certninty.  In  many  eases  of  minor  moment,  no  other  requi» 
Biti'  is  needed  by  the  Surgeon  than  Ihis.  But  it  would,  indeed,  1«?  a  fatal 
error  to  tsnpi^ose  that,  in  the  miijoriiy  of  cases  requirinj?  surgical  inter* 
ferviice,  this  is  the  only  or  indeed  the  chief  requirement  on  the  part  of 
the  operator.  Matinal  dexterity  must  not  be  mistaken  for  surgical  skill ; 
and,  ilesirable  as  it  doubilens  may  be  to  be  able  to  remove  a  limb,  or  to 
cut  out  a  slonc,  with  rapidity, — important,  in  a  word,  as  it  is  to  luicome 
a  dexterous  ojM?rator — it  is  of  far  greater  impoilance  to  become  a  suc- 
ccssfnl  Surgeon.  The  object  of  every  oi)erntion  is  the  removal  of  some 
condition  tliat  either  threatens  life,  or  interferes  with  the  comfort  and 
atility  of  existence;  and  the  more  safely  as  well  as  certainly  a  Surgeon 
cnn  accomplish  this  object,  the  better  will  he  do  his  duty  to  his  patients, 
and  the  more  successful  will  ho  be  in  his  practice.  Success  then,  in  the 
resnlt  of  an  0|H*ration,  whether  that  result  be  the  preservation  of  life  or 
the  removal  of  a  source  of  tlisconifort,  is  the  thing  to  aim  at.  To  this, 
dexterity  and  rapidity  in  operatitig  are  in  a  high  degree  conducive;  but 
there  are  various  f>ther  considerations  equally  or  still  more  necessary, 
the  solution  of  which  can  only  Iw  afforded  liy  an  intimate  general  acqiniin- 
lAucc  with  the  Science  of  Surgery  and  of  Meilicine.  The  Diagnosis  of 
tlie  nature  of  the  local  di,scasc,  and  of  the  extent  of  its  connections,  has 
to  h**  made;  lurking  vi<iceral  affections  must  be  detected  an<l,  if  possilile, 
removed-  The  Constitution  of  the  patient  must  be  prepared;  he  must, 
AS  far  an  possible,  be  placed  in  thuse  hygienic  conditions  which  are  most 
favorable  to  recovery ;  the  best  time  for  the  |K*rforniance  of  tlie  operation 
must  be  seized;  and,  after  its  completion,  the  general  health  must  he 
attended  lo  in  such  a  way  as  shall  best  carry  the  patient  through  the 
difllcuUies  he  has  to  encounter,  and  any  sequehe  or  nomplieations  that 
arise  must  be  subjected  to  appropriate  treatment.  These,  as  well  m  the 
simple  performance  of  the  o|)crnlion,  are  the  duties  of  the  Surgeon;  nnd 
on  the  manner  in  which  they  are  performed,  as  much  as,  or  even  perhaps 
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more  than,  on  the  mere  manual  dexterity  displayed  in  the  operation  itself, 
will  the  fate  of  the  patient  depend,  it  is  well  known  that  the  result  of 
operations  differs  much  in  the  practice  of  different  Surgeons  of  acknow- 
ledged dexterity;  and  tliis  variation  in  the  proportionate  number  of 
recoveries  cannot  be  accounted  for  by  any  difference  in  the  degree  of 
manual  skill  displayed  in  the  operation  itself,  but  must  ratlier  be  sought 
in  the  greater  attention  that  is  paid  by  some  Surgeons  to  the  constitu- 
tional treatment  of  their  patients  before  and  after  operation,  and  to  their 
more  perfect  acquaintance  with  those  general  laws  that  influence  the 
success  of  all  the  operations  of  Surgery.  Indeed,  success  in  Operative 
Surgery  mainly  depends  on  two  conditions:  1.  The  selection  of  proper 
cases;  that  is  to  say,  of  cases  in  which  alone  an  operation  will  probably 
be  followed  by  a  successful  result ;  and  2,  The  avoidance  or  the  combating 
of  those  deleterious  influences,  hygienic  and  others,  to  which  a  patient 
may  be  exposed  after  an  operation,  and  which  may  directly  mar  its 
success. 

Two  requisites  are  thus  essentially  needed  to  constitute  a  successful 
operator.  Tlie  Srst  is,  the  possession  of  that  mechanical  skill  that  is 
required  for  the  safe,  cfl3cient,  and  Hpeedy  performance  of  an  operation; 
the  second,  of  at  least  equal  importance,  is  tlie  scientific  knowledge  requi- 
site to  determine  the  cases  in  which  operation  has  become  necessary,  in 
which  it  may  be  practised  with  a  reasonable  prospect  of  benefit  and 
success,  and  to  decide  on  the  means  to  be  adopted  to  place  the  patient 
in  tlie  most  favorable  circumstances  for  recovery. 

The  practice  of  operating  in  notoriously  hopeless  cases  with  the  view 
of  giving  the  patient  what  is  called  "a  last  chance"  is  much  to  be  depre- 
cated, and  should  never  be  followed.  It  is  by  operating  in  such  circum- 
etances,  especially  in  cancerous  diseases,  that  much  discredit  has  resulted 
to  Surgery;  for  in  a  great  number  of  instances  the  patient's  death  is 
hastened  by  tlie  proce<lure,  which,  instead  of  giving  him  a  lost  chance, 
only  causes  him  to  be  dispatctied  sooner  than  would  otiierwtse  have 
happened.  It  may  be  truly  be  said  that  a  great  surgical  operation,  in  its 
conception,  its  performance,  and  its  completion,  tests  the  Surgeon's 
medical  knowledge  as  much  and  in  as  varied  a  manner  as  it  taxes  his 
manual  skill ;  and  that,  taken  as  a  whole,  it  is  the  highest  development 
of  tiie  medical  art. 

CONDITIONS  INFLUENCINO  THE  SUCCESS  OF  OPERATIONS. 

The  circumstances  that  mainly  influence  the  result  of  an  operation,  so 
far  as  the  recovery  of  the  patient  is  concerned,  may  be  arranged  under 
three  heads :  1.  Those  that  are  connected  with  the  State  of  the  PatienVs 
Oen  ral  Health  before  and  at  the  time  of  its  performance ;  2.  'f  he  Hygienic 
Conditions  hy  which  he  is  surrounded  alter  it  is  done;  and  3.  The  Special 
Dangers  connected  willi  the  operation  itself, 

1.  All  other  circumstances  being  alike,  the  condition  of  a  patient  that 
principally  determines  the  result  of  an  operation  is  the  State  of  the 
General  Health.  Indeed,  success  is  influenced  far  more  by  the  state 
of  tlie  patient's  constitution  than  by  the  severity  of  an  operation  itself, 
or  even  by  the  mechanical  dexterit3-  with  which  the  Surgeon  perforins  it. 
Very  often  we  see  a  patient  carried  off*  by  fatal  disease  supervening  on 
some  exti-cmely  trifling  operation,  (such  as  the  removal  of  a  small  en- 
cysted tumor,)  which  in  itself  ought  in  no  way  to  endanger  life,  were  it 
not  that  the  patient's  constitution  was  at  the  time  of  its  performance  in 
so  unhealthy  a  state  that  the  slightest  exciting  cause  has  been  sufl9cient 
to  call  into  activity  fatal  disease.    So,  also,  it  is  no  uucommou  circum- 
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stance  to  we  one  patient  sink  nfler  the  mo*t  dexterously  performed  ope- 
ration for  liprnin,  or  slono,  llie  ligature  of  un  ftrtory^  etc.,  owing  to  »ome 
morbid  c<"»ndttion  of  the  bhjod  or  of  the  svsteni  tlitit  diH|>ose8  to  low  or 
di(rii«e  iiiflHminntioii;  wiiilst  nnothor  mny  possibly  ninko  the  most  re- 
niark'il»le  uiitl  nipttl  rtoovcry  after  he  has  been  iniililated  with  but  little 
skill.  Int!e|H;nde»tIy  of  actuiil  organic;  disease  of  the  visnera,  of  which 
I  frlmtt  hereafter  s|>ouk^  there  are  certain  conditions  of  the  body  with' 
ro8|HH:t  lo  the  eotidilton  of  the  nervous  system,  the  circnbition,  and  the 
general  pitysicnl  stale,  that  eacerrise  an  injurious  influence.  Thus, 
persons  of  an  irritalile  and  anxious  mind  <Uj  n<»t  bear  oiierations  90  well 
as  those  of  a  more  tranquil  mental  constitution.  Those  alfto  of  u  feeble 
mud  irritable  halut  of  body,  especially  nervous  and  hyalericol  women, 
with  but  little  strength  of  ciictdntion,  cannot  bear  up  against  severe 
fturgiciil  procedures,  and  often  sink  after  comparatively  slight  ones; 
being  Apt  to  become  depressed  and  exhausted,  ami  to  sink  without  rally* 
inij.  Persons  who  are  overb>aded  with  fat  are  not  ^ood  subjects  for 
siiriricHl  operaLions.  In  them  ttie  circulation  is  usually  feeble;  the 
wound  liejds  slowly  and  is  apt  to  become  sloughy;  and  iuterciirient  dis- 
ease of  a  low  type  often  sets  in.  Sliort  of  actual  structural  disease  of 
important  organs,  as  the  lungs,  heart,  or  kidneys,  I  know  no  c<»nditioa 
more  unfavorable  to  success  after  oin-rations  than  premature  or  exces- 
sive obesity.  In  tome  stales  of  the  system  the  patient,  although  appa- 
rently in  his  usual  heiiltli  and  not  atfe<led  by  any  recognisable  disease, 
may  yet  have  the  blood  in  so  bad  a  stale — so  clniri^ed,  iK^'haps,  with 
morbrd  matters,  that  the  least  physical  ur  even  menial  disturbance  may 
call  into  activity  Lhe  latent  elements  of  misehief.  Jt  is  in  such  conditions 
of  the  system  as  this  that  trivial  operations,  in  themselves  UMatten<lcd 
by  danger,  such  as  the  extirpation  of  a  sebaceous  cyst  or  the  removal  of  a 
pile,  may  be  followed  by  a  severe,  <lany:eroU8,  and  possibly  fatal  constitn- 
tiotial  disturbance.  Tlie  operation  is  the  net  that  pulls  the  trigi^er  and 
finally  determines  the  explosion  of  previously  btored-up  materials  of 
miM'hief. 

I'atients  with  a  high  temperature  should  never  V>e  o|>ernted  on  except 
for  the  relief  of  that  very  condition  which  occasions  the  elevation  of 
teiup«>ratnre,  such  as  the  aceumulalion  of  pus,  or  in  one  of  those  four 
grcAl  surgical  emergencies  that  demand  under  :dl  ami  every  cit'cumstanee 
iinme*linle  operation ;  viz.:  I,daugeroii8  hwmorrhiige;  2,  imi>end)nir  as- 
phyxia; 3,  strangulated  hernia;  and  4,  over-distended  blndder.  The 
urjjriicy  of  these  conditions  whi*'h  may  be  lermeil  lhe  four  classes  of 
primary  surgical  urgency,  overrides  all  other  considerations. 

An  iiKlividuftl  of  a  sound  constitution,  that  has  never  l>een  impaired 
by  exeeHBes  of  any  kind,  whose  habitb  have  l>een  temperute  and  s<»ber, 
whoAe  diet  has  bi>en  sutlicient  and  of  i^ood  (piality,  whose  mind  has  never 
lkM>n  overstrained  by  the  anxieties  of  business  or  the  laliors  of  a  profea- 
•ional  life,  and  whose  existence  has  l»een  spent  in  rural  occupations  and 
In  the  pure  air  of  the  country,  is  necessardy  placed  in  a  far  more  fuvor- 
•blv  po»itif>n  lo  bear  llie  ctlects  of  any  mutilation,  wltether  it  be  the 
n*«uU  of  iitjury,  or  he  inflicted  by  the  Surgeon's  knife,  than  the  man 
who9e  physical  powers  are  worn  out  by  active  and  unceasing  business 
STOcAtions  or  professional  work,  whose  nervous  eysiem  is  exliftuste<l  by 
Ilia  anxious  labors;  infinitely  more  so  than  lhe  poor  inhabitant  of  jA 
large  and  densely  peopled  town,  who  has  from  earliest  childhood  inhaled 
mn  impure  iind  fetid  atmosphere,  whose  scanty  <liet  has  consisted  of  the 
refuftt*  of  the  shops,  or  the  semi-deeoinpOHed  f>ffal  of  the  stalls,  and  whose 
ncrrous  system  has  been  irritated  and  at  the  same  lime  exhausted  in  the 
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dailj'  straggle  for  a  procnriona  livelihood,  or  over-sliinulated  by  luihiliw 


exceftsies  in  strong  (InnkH,  hy  whu;li  he  has  hoped  to  purchase  t.<:m|>ornry" 
Ibrgelfuliioss  of  the  cares  of  a  sordid  life.    Though  individuals  with  such 
ditfercnt  anteeedeiits  be  phiecd  under  exnetly  the  »nnie  hy>;ieuiu  eireuii 
8l«nce8  ofteriiiG  perfonuiuiee  of  an  operation,  yet  the  results  will  pi 
bahly  lie  very  dissimilar,  inlliieneed  ns  they  inti!f>t  l>e  liy  their  past  rathi 
thnii  by  their  present  condition.     In  the  one  ease,  the  intlamination  i' 
suiting  from  tlie  iui*i»iun,  and  requisite  for  the  lurc  of  the  wound,  wi 
not  overstep  the  normal  degree  necessary  foi*  the  healing  process.     Ii 
the  other  it  may  not  attain  to  this,  but.  Assuming   a  low  and  ditfuse 
form,  may  terniinale  in  some  of  Lhoi»e  secondary  atfeetions  whieh  will^^ 
presLMitly  l>e  adverted  to  as  occasioning  death  under  unfavorable  byglj^| 
enie  eonditions.  ^™ 

Besi<les  the  g:eneial  stale  of  the  patient^s  health,  the  Condition  of  //w- 
pnrtant  Organs  must  be  taken  into  eonnideration  before  an  o|>eration  ii 
decided  on.    The  state  of  the  patient's  Heart  slionld  be  cai-efully  look* 
to.    Valvular  disease  of  tliis  organ,  if  early  or  slight,  need  not  bo  an  ol 
ataele  to  most  operatb)n8,  espeeially  those  of  expedieney.     Hut  fatty 
degeneration  of  t!»e  heart,  as  indieatftl  by  its  feebl*^  action,  by  irregi 
larity  and  want  of  jtower  in  the  eireulution.  by  breatldessness,  and  by 
distinctly   marked  arcus   senilis,  shotdd   make  the  Siirei'on  careful 
undertaking  any  operation  attended  nrith  much  loss  of  blood  or  shock 
the  nervous  system.     Such  a  condition  of  heart  is  lialile   to  oecasio 
givat  (U'pression  of  strength,  syneope,  and  death — often  sudden — sou 
days  alYer  the  operation.     In  casirs   i>f  chronic  disease  that  it  would 
otherwise  be  proper  to  submit  to  o|M3nition,  this  condition  of  the  heart 
becomes  a  serious  obstacle.     But  it  need  not  be  a   bar  to  operation  ii 
acute  cases  that  would  be  speedily  fatal  if  left  to  themselves,  and  eel 
tainly  not  in  one  of  tlie  lour  eon<litions  of  primary  suruieal  urgency. 

Disease  of  the  Lungs,  of  a  tuberculous  character,  wl»en  active  or  fld« 
Tnnced,  is  ineompntible  with  the  success  4>f  an  operation  ;  but  under  cer- 
tain circnmstances,  ns  will  he  exfilained  when  s|H'aking  nf  diseases  of  till 
joints  and   fisttda  in  ano,  an  operation  is  justitiablo  and   proper,  ert 
though  the  patient  be  ct>nsuniptivo. 

If  the  Liver  be  diseased  organically,  if  it  be  in  a  state  of  amyloid  degen< 
ration,  or  ntfccled  by  cirrhosis,  and  more  especially  if  any  symptoms  of 
Ascites  have  su|>ervened,  no  o|»eration  but  for  the  relief  of  disease  that 
instantly  Ihrentens  life  slionid  be  uuilertakon. 

l*erhnps  the  most,  seiiont  constitutional  affections, and  those  that  mor0^ 
than  any  others  militate  against  the  success  of  an  operation,  are  diseasodjH 
Kidnei/ii,y/\t\y  nlbiimiunria  and  diabetes;  in  these  conditions,  the  local™ 
inflammatory  action  that  ts  set  up  is  ii]>t  to  run  into  a  low,  dilTuse,  and 
sloughing  form,  and  this  is  especially  the  case  in  all  operations  al>out  th^^n 
pelvic  and  geiiilo-urinarv  organs.  ^H 

The  contamination  of  tlie  patient's  system  by  Malignant  Disease,  must 
always  prevent  our  operating,  ns  a  speedy  return  of  the  nlfection  will 
moat  certainly  take  place.  And,  lastly,  no  operation,  save  of  the  uutst 
urgent  necessity,  in  easels  that  fall  within  the  category  of  one  of  the  four 
classes  of  priumry  Hurgical  urgency,  and  thus  intended  to  rescue  tU|^| 
patient  from  impending  death,  should  ever  be  porfurmed  whilst  he  i^H 
laboring  under  l*vaiuiia,  Sepliciemia,  Krysipelu*,  Piilebitis,  or  any  Dif- 
fuse Inflammation  ;  and  even  during  the  epidemic  prevalence  of  these 
affections,  operations  that  arc  not  of  immediate  necessity  should  be  {XiSt- 
poned  until  a  more  favorable  seastJU.  Operations  in  very  old  people,  Ifj 
Buvere  and  attended  by  much  shock  to  the  system,  are  commonlj 
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amputations  In  indiWdu&ls  above  tUe  age  of  seventy,  are  very  rarely 
•uoceB^ftil. 

a.  The  Hygienio  Conditions  to  which  n  patient  is  exposed  both 
before  and  aIVm*  an  oper.tiion,  will  moat  niAtt^rtiilly  inSneiice  its  results. 
TiiMe  conditions  are  of  two  kinds : — i.  As  regards  tlie  <iiL't  ol*  the  patient, 
and  3.  As  c-(»ncernH  his  exposure  to  a  vitiated  atmosphere  contaiaiiiat»d 
liy  ibc  einunntions  fnnn  the  sirk  and  wounded,  such  as  is  commonly  met 
■with  id  the  words  of  an  overcrow<kM|  or  ill-ocmstructed  hospitid.' 

The  projtor  rejiulation  of  the  patient's  Diet  hefoie  and  after  an  opera* 
tioa  i»  of  great  consequence.  On  this  [Hiitil  it  is  impossible  to  lay  down 
any  very  definite  rule,  us  much  depends  not  only  on  the  patient's  previous 
habits  of  life,  but  on  the  nature  of  the  o|>eralion  itself;  and,  as  this  sub- 
ject, will  be  discussed  at  the  end  of  the  eliapier,  it  need  not  detain  ns 
bera  It  is  not,  however,  often  that  in  civil  praetice  the  insutUeient 
quantity  or  the  bad  quality  of  the  patient's  food,  with  whieh  he  is  sup- 
plied after  the  performance,  influences  materiiilly  the  result  of  an  ope- 
ration. But  in  military  and  naval  practice  in  time  of  war  the  case  is  far 
ditferent.  The  soldier  or  the  sailor  on  active  service  is  often  exposed  to 
frcriouA  injuries  that  necessitate  the  more  important  operations  at  a  time 
when  his  constitutional  ptiwers  have  already  Iwen  hroken  »lowu  by  scurvy, 
dy*entA.'ry.  or  some  other  similar  airoction,  resulting  as  much  from  the 
(iellrieut  quantity  as  from  the  unwholesome  clmracter  of  the  food  with 
which  alone  he  can  be  supplied.  And  after  the  o|»eration  the  only  avail- 
able nutriment  mny  be  of  the  coarsest  character,  possibly  suited,  and 
imperfectly  cooked.  In  such  circumstances  operation-wounds  do  not 
beal,  or  ihey  assume  a  |>ecnliar  gangrenous  cliaracter;  or  the  patient 
sinks  from  ulceration  of  the  intestinal  mucous  membrane.  The  mortality 
of  operaticms  l>ecomes  enormously  increased  ;  and  there  can  be  little 
doubt  that  thousands  of  deaths  whicli  have  occurred  in  wars  between 
the  most  civilized  nations  and  the  best  appointed  armies  may  be  attri- 
buted to  these  causes. 

The  Hygienic  Conditions  to  whi<'h  the  patient  is  subjected  after  an 
0|)eration  will  necessarily  vary  greatly  according  to  the  locality  in  and 
the  circumstances  under  which  it  is  perfi>rmed — whether  it  is  done  in  a 
private  hoiise,  where  the  patient  may  be  is<dated,  freed  from  the  chance 
of  all  contanunaiion,  and  surrounded  by  every  sanitary  precaution  ;  or 
in  a  hnspital,  where  he  must  necessarily  be  exposed  to  emanations  pos- 
aibly  of  a  septic  and  infectious  character  from  other  patients,  where  the 
building  may  be  impregnated  by  the  exhalations  from  generations  of  sick 
and  injured,  liDd  where  sanitary  measures  may  be  neutralizeil  by  the 
conditions  generated  by  a  a  vast  assenihlnge of  sick  under  one  roof.  Then, 
again,  theeireumMtances  in  which  a  patient  is  placed  after  an  operation 
for  an  accident  of  civil  life  are  necessarily  very  ditterent  from  those  that 
eurrouud  one  who  is  exposed  to  the  |>ecu]iar  perils  that  are  necessarily 
onnnrcti'd  with  militnry  hospitals  and  ambidances  in  time  of  active  war, 
and  wliicli  will  be  mure  folly  described  in  the  chapter  on  CJunshot-wounds. 

In  private  practice,  ill  results  may  follow  o|>erations  from  three  ditfer- 
ent causes,  viz.:  sell'-infectiim  of  the  patient,  in  consequence  of  the  reten- 
tion of  decom|>o^ing  and  putrescent  secretions  in  the  wound  ;  conveyance 
of  Infection  by  the  .Surgeon;  and  general  faulty  sanitary  arrangements 
of  tbo  bouse.     In  hospital  practice  these  ditlerent  sources  of  danger  must 

>  1  wonld  roffT  the  resdcr  who  wishes  to  studv  Hits  vcrviaiiM>rlant  subject  more 
deeply  lo  my  "  Lseiurea  on  iloipitaiitm  atul  the  CauMS  of  Death  after  Operationa.*^ 
Ivongmanx,  1874. 
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necessarily  exist  to  tlie  same  if  not  to  a  greater  extent  than  in  private. 
In  hospital,  however,  just  as  in  private  practice,  these  particular  dangers 
are  all  preventable,  and  disease  of  a  septic  character  ought  not  to  be 
allowed  to  genornte  itself  through  their  medinin.  The  frequency  of  such 
an  occnrrenee  is  in  the  direct  ratio  of  the  want  of  hygienic  attention 
bestowed  upon  the  patient  But  in  addition  to  these  causes  of  disease, 
there  exists  in  hospitals  one  special  source  of  danger  which  leads  to  the 
excessive  mortality  that  up  to  a  recent  |>eriod  has  prevailed  in  most  of 
these  institutions,  and  which  unfoitunateljMs  still  allowed  to  be  prevalent 
in  some.  This  danger  results  from  the  accumulation  of  large  numl>era 
of  sick  and  injured  people  in  one  building. 

Tyndall  has  shown  that  the  atmosphere  is  loaded  with  minute  particles 
of  organic  matter  in  a  state  of  suspension.  Other  observers  have  proved 
microscopically'  that  these  particles  vary  under  different  conditions,  ami 
consist  of  the  detritus  of  the  solid  materials  that  furnish  them — neces- 
sarily varying  in  its  composition  according  to  the  source  whence  it  is 
derived.  Parkes,  who  has  examinei)  the  air  of  crowded  buildings,  such 
as  military  hospitals,  barracks,  &c.,  finds  that  it  contains  large  quantities 
of  epithelium  from  the  skin  and  |>erhap8  the  mouth.  He  stales  that  all 
the  specific  <li8ea8e8  may  be  caused  by  the  presence  of  organic  impurities 
floating  in  the  air,  and  that  whether  these  exifit  in  the  form  of  impalpable 
powder  of  moist  or  dried  epithelium,  or  pus-cells,  is  a  matter  for  future 
inquiry.*  These  are  either  absorbed  by  the  lungs  and  skin,  or  the  pul- 
monary and  cutaneous  surfaces  are  unable  to  set  free  their  excreta  in  an 
atmosphere  already  surcharged  ;  the  blood  becomes  thereby  vitiated,  and 
low,  ditfuse,  or  erysipelatous  inflammations  of  all  kinds,  with  pyeemia, 
septicaemia,  or  slouu[hing  phagedena,  are  the  necessary  consequences. 
In  fnct,  these  diseases  may,  if  the  term  is  allowable,  be  manufactured  in 
any  hospital  or  house,  however  clean  and  well  situated,  by  the  accumu- 
lation within  it  of  too  large  a  number  of  patients  suffering  from  suppu- 
rating wounds.  DeChaumont  has  analyzed  the  air  of  two  of  the  London 
hos])itals.  Besides  gaseous  impurities  in  the  form  of  free  and  albuminoid 
ammonia,  organic  oxygen,  carbonic  acid,  nitric  and  nitrous  acids,  a  quan- 
tity of  solid  matters  suspended  in  the  inspired  air,  on  microscopical  ex- 
amination (562  D),  these  suspended  particles  were  found  to  consist  of  a 
quantity  of  skin  epidermis,  of  nucleated  epithelium  from  the  mouth,  pus- 
cells,  and  minute  bodies  (Sphseroliacteria),  in  active  motion^  besides  a 
quantity  of  fibres  of  clothing. 

Tlic  dust  from  the  ward  showed,  under  a  power  of  300  diameters, 
fibres  of  clothing,  dyed  and  undyed,  wood  and  vegetable  tjissue,  soot  and 
charred  wood,  epithelium,  starch,  a  great  deal  of  granular  matter  and 
spores  of  some  kind;  in  fact,  it  was  almost  wholly  organic.  On  the 
walls  of  one  of  the  hospitals  of  Paris,  Broca  found  pus-cells ;  and  Nepvea 
discovered,  in  a  similar  locality,  at  another,  micrococci  in  immense  num- 
bers, microbaeteria,  epitlielium,  pus  cells,  and  red  corpuscles.  These 
facts,  which  might  be  greatly  extended,  prove  that  hospital  air  is,  under 
ordinary  circumstances,  loaded  with,  and  the  walls  covered  by,  organic 
matters,  often  in  a  state  of  activity.  These  are  germs  of  those  diseases 
which  are  the  scourges  of  hospitals — the  prevalence  of  which  is  alike  the 
evi<leuce  and  the  measure  of  their  insalubrity,  which  are  preventable  by 
improved  hygienic  arrangements,  and  which, doubtless,  will  l>epi*eventcd 
when  once  it  is  recognized  that  they  are  not  necessary  and  unavoidable 
evils. 

<  "Manual  of  Practical  Hygiene,"  pp.  88,  99,  106.     1809. 
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The»e  fncts  are  abun«lantly  proved  by  tUe  experience  or  all  military 
sargoons;  and  1  linvc  liad  occasion  to  noiico  tlitMii  in  ordinary  hiispiial 
practice.  It  has  Ix-en  found  in  tlie  wards  of  Univc»rsity  College  Hospi- 
tal llial.  if  Ihu  number  of  pHtientH  Bulfering  from  suppnrniiii^  wounds 
exceeds  a  certain  pro]x)rtiou  of  the  cases,  Kei»tic  disease  will  inevitably 
bi!  en£;fn<lcrei1. 

Oot-rcrowding  of  patients  after  operations  is  thus  one  of  the  most 
fertilu  lausoM  of  disuaso  and  death;  for  the  overorowdiny;  of  wounded 
j»enp|(»,  wliethcr  the  wonndn  he  aei.Mtlei»tfil  or  surgical,  will  inevitably 
jirodufc  one  nf  the  four  septic  iliscnses— .ph.i^edwna,  scptioemin,  pyae- 
min,  or  eryHi)>ebts.  When  the  word  ^^ovfircrouuHng^^  is  naetl  in  connec- 
tion with  Kurgieal  hygiene,  it  does  not  mean  the  heaping  together  of  tlie 
siGk  attd  wounded  in  one  building  beyond  what  it  is  intendeil  to  hidd; 
bat  it  niean^  the  ncciunulation  in  one  wani  or  under  one  roof  of  a  greater 
number  of  patients  than  is  compatible  with  Buch  purity  of  air  as  to  ren- 
der the  septic  poition  incapable  of  development  or  of  i)i'opa^utiou  in  it. 

'I'he  Iwij  great  conditions  to  be  attended  ti>  in  the  preveniion  of  over* 
crrtwding  are: — (I)  SufHcicnt  cubic  space  fur  each  patient;  and  (2)  an 
etflcient  systvm  of  ventilation.  Both  con(litif»ns  are  equally  necossary. 
The  <*;iaor  nffortled  to  eacli  patient  in  tlte  surgical  ward  of  an  hospital 
nrbere  patients  with  suppuratin;^  wnunds  are  mixed  with  otliers  stilTering 
from  Huch  injuries  uh  »imple  fna'tures,  unattended  by  breach  of  surface, 
should  \hi  at  U'lx^i  16(MI  cubic  feet,  and  this  should  be  changed  by  ven- 
tilation, once,  if  not  twice,  in  the  liour.  If  the  proportion  uf  simple 
cases  be  great,  leHS  than  this  may  be  safe;  hut  if  the  majority  of  the 
pftlients  have  suppurating  wouncls,  lUftre  space,  as  much  as  2000  cubic 
reet,mu»t  \h*  allowed.  Whenever  we  have  hatl  an  outbreak  of  the  low 
•argical  diseases — of  erysipelas,  ftloughing  fihrtgediena,  or  pyaemia— in 
the  wards  at  L'niversily  College  H»Kspilal,  it  has  been  owing  to  the  acci- 
dental aiul^  pcrhap«.  unavoidable  aecurnnlation  of  a  lar^e  number  of 
aeriou:»  injuries  or  of  operation-casrs  in  one  wanl,  so  that,  although  the 
cubit-  Apace  for  each  patient  remaineil  the  same  as  UMual,  it  became  in- 
Adrtpiiitc  owiiitr  to  the  peculiar  gravity  of  the  cases.  It  is  then  tlie 
Dature  of  the  injuries  and  diseases  rather  tlian  the  mere  numl>er  of  tlm 
pfttients  that  vitiates  the  air  of  a  ward.  Not  only,  however,  is  ntjmce 
nfinire<i,  but  rkangt*  of  alr^  by  proper  vcnfiiafion,  is  equally  needTul. 
For,  however  large  the  cubic  space  for  patients,  the  air,  if  not  changed 
rapidly  enough,  soon  becomes  tuadeil  with  animal  exhalations,  and 
highly  iusalubrious.  Hence  care  should  be  taken  tliat  a  free  etirrent  of 
pore  air  through  the  ward  be  maintained  day  and  night.  It  is  from 
w«nt  of  tills  precaution  duriitg  night  cspecinlly  that  much  misehief  often 
results.  It  i9  useless  to  have  wards  too  high  in  proportion  to  the  Door 
•pnee.  The  elfective  height  of  a  ward  to  reckon  for  purposes  of  ven- 
lilatifin  does  not  excoetl  12  ft.  Kach  surgical  bed  should  have  at  least 
from  120  to  150  square  feet  of  floor-space ;  and  the  air  of  a  surgical 
ward  Bhoulil  be  ch:in;2ed  about  three  times  in  the  hour,  giving  each 
j^tntient  at>out  r)000  cubic  feet  of  air  per  hour.  Tlte  importance  of  main- 
Uiining  efTicient  ventilation  during  night,  and  the  little  danger  to  be 
Apprehended  from  the  ailmission  of  cold  night  air,  have  beeu  so  forcibly 
poitite^l  luit  liy  Mi»s  Nightingale  in  her  Notes  on  Nursitig^  and  arc  now 
fto  Huiversalty  admitted,  that  I  \\td<?d  not  d(»  more  than  add  the  testimony 
of  my  ex]>erience  to  the  truth  of  her  observations.  In  cold  weather, 
also,  there  is  so  great  a  tlisposition  on  the  part  of  nurses  and  patients  to 
•liQt  Uf>  wards  »n<i  rooms,  that  the  air  becomes  close,  oppressive,  mid 
ojutamiuated;  an^l  hence   it   is   that  the  erybipclatou:*  ami  miasmatic 
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diseases  ure  so  rife  during:  winter  and  eaily  sprinsf.  The  "Enst  Wind" 
is  commonly  RCH^usud  of  bc'in^  tiit*  uttiise  of  l.b(^>Hc;  and  no  drnibt  it  is  so, 
but  only  indirectly,  by  causing  windo%vs  nnd  doors  to  l>e  shut,  so  ns  to 
exclude  the  cold  that  usuutly  acconnpniiics  that  wind,  nnd  thus  rendering 
the  atmosphere  impure^  It  is  impossilile  to  over-esLiinat*  tlie  import* 
ance  of  a  free  supply  of  pure  air  in  lessening  the  inortiUity  after  o|)era- 
tions,  not  only  in  hoapitaU,  hut  pr|ually  in  private  dwelliiig:8.  The  fact 
has  oflen  been  observed  in  niililury  priictice,  and  the  recent  Franoo- 
Oermnn  War  brouj»ht  it  into  strong  relief — that  those  wounded  fare  best 
who  are  treated  in  open  htits  or  t4.*nls,  whilst  those  who  are  placed  in 
the  apparently  more  favornble  conditions  afforded  by  re^idar  houses 
become  decimated  by  those  scourges  of  military  surj^ical  practice,  pye- 
mia and  hospital  gnn^reue.  It  is  the  differtMice  in  the  hygienic  arrauLre. 
ments  in  different  hospitals  that  more  than  any  other  condition  influ- 
enees  the  varying  rate  of  mortality  in  different  institutions;  and  it  is 
obvious  that,  caterin  paribut*^  those  patients  will  have  the  best  prospect 
of  i-ecovery  who  are  most  sctiipulously  attenddl  to  in  this  respect;  that 
no  cases  of  operation  should  be  placed  in  ill-veufcilated  wards,  or  in 
those  that  contain  more  than  a  certain  percentage  of  patients  with 
suppurating  wounds ;  an*!  thai  the  performance  of  operations  in  close 
and  ill-ventilated  rooms,  or  in  houses  situated  in  overcrowded  neiglibor- 
huods,  should,  as  fur  ns  [lossiiile,  be  avoided. 

The  mortality  arising  from  inattention  to  these  varinna  hygienic  con- 
ditions is  not  a  necessity  of  the  operation,  but  rises  or  falls  according 
AB  the  circumstances  in  which  the  patient  is  placed  depart  more  or  less 
widely  from  those  conditions  that  are  necessary  to  the  maintenance  of 
health.  It  is  by  the  ioduction  of  pvieniia  and  of  the  erysi[>eliilous  in- 
Itammations,  with  fever  of  a  low  type,  thiU  the  neglect  of  ttie  liygienic 
conditions  of  operat<'d  patients  destroys  life.  The  prevalence  of  these 
diseases  in  an  institution  is  tlie  measure  of,  and  in  direct  proportion  to, 
the  neglect  of  the  sanitary  arrangements  in  it.  These  diseases  are  pre- 
venlabte  and  ought  to  be  prevented.  Surely  the  first  and  more  essential 
requisite  of  a  liuspital  shouhl  Ite  lliat  it  is  not  a  Honrcc  of  disirase  to  its 
iumatcs — that  those  who  are  compelled  to  seek  its  aid  do  not  8ufl\;r  from 
its  effects. 

The  faulty  hygienic  conditions  that  are  still  too  frequently  met  with 
ill  hospitals  are  alike  a  cruelty  to  the  patient  and  an  injustice  to  the 
Surgeon.  The  cruelty  to  the  patient  consists  not  only  in  exposing  him 
to  an  increased  chance  of  death — or  as  it  is  commonly  termed  "to  a  higher 
rate  of  mortality''  from  septic  diseases  llmt  nre  preventable,  and  that  are 
the  direct  onlcorae  of  the  defective  hygienic  arrangements  of  the  insti- 
tution— but  in  subjecting  him  to  a  prolonged  and  imperfect  convalescence, 
either  or  both  of  which  conditions  may  be  taken  as  &  measure  of  the 
neglect  of  sanitary  arrangements  in  a  hospital. 

But  want  of  attention  to  sanitary  hospital  arrangement  is  equally  an 
injustice  to  the  Surgeon.  Hit*  reputatirm  suffers  by  an  increasetl  rate  of 
mortality  amongst  liis  patients  from  causes  which,  though  j>revenial)lo, 
are  nltngether  beyond  the  sphere  of  Ids  control;  an  untlue  Itnnlen  of 
anxiety,  responsibility,  and  of  care  is  thrown  upon  him  by  the  necessity 
under  which  he  lies  of  waging  a  constant  warfare  against  septic  hospital 
inlluences.  If  it  were  not  for  erysi|>elas,  pynimin,  septicieroia,  and  **  bbx)d- 
poisoning'*  in  its  protean  forms,  tlie  ilnties  of  a  hospital  Surgeon  would 
be  comparatively  light.  In  order  to  (s>mbf\t  these  pernicious  int1»ient*e9, 
ho  is  driven  to  the  employment  of  elalM>rate,  couiplicated,  and  exi>ensive 
methods  of  ^^Aniiscptic*'  treatment  with  the  view  of  destroying  those 
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•efttio  germs  trbich,  conveyed  by  Ibe  atr  nnd  implnnteri  on  the  troundf 
«ct  as  poison  to  its  lissues  niul  rermcnta  to  iu  fliiiilr).  He  ia  cotiipelle<l 
to  accoruplisli  l)y  nrtificial  iiieni)t»  Ibodc  results  wU'uU  iUv  Aivliirvcts  and 
muiagvrs  ot  liospitals  ought  to  ucc-ure  by  ptopor  uttuntion  to  the  con- 
•traciion  of  the  iMiiUting,  '\ih  venlilHtioii.  und  geiioml  iimnnirenicnt.  If 
lto«pital  hvjL^it'he  were  propei  ly  tiiiderflooil  and  ottlc'itfiitty  praulii^cMl,  those 
foul  mid  lilihdH*goiU'ii  diBi'iiHcs,  pyit^inin  iind  hoi<ipital  ^^nngrt'iie,  would 
diaa|^lK*ar^  ;iiid  *'ant:ibeptio«/'  in  the  absence  of  septic  inflviuiices,  Wfiidd 
|>ecoine  unneoessavy.  Uiidei*  the  present  BystPiii  we  bt'gin  at  the  wiong 
end.  Instend  of  preventing  the  development  of  septic  eontnininntions 
by  proper  hygienic  nrran<;eincnts,  we  »llow  the  pollution  to  tnke  pliu'e, 
and  then  nttenipt  to  prevent  infection  of  the  wound  by  ingeniously  de* 
Tised  nii'thodH  of  proteetiun,  nnd  by  <Iestroying  the  impuritiei)  in  tbe 
aepiii->]aden  aimoephere  by  nienns  of  ehemicnl  agentfl.  In  fact,  cleanli* 
neM  in  its  bn>adt'Kt  8en:^e  is  the  liest  and  most  ctticient  *' tmtiseptie^'; 
where  it  exists  none  other  is  nuedfcL  It  is  supei-ior  to  all  tiheniical  unti- 
ficptie«  in  this^  that  it  prevents  the  developnit'ut  of  the  sepLio  |K>isona, 
instead  of  allowin;^  tlieni  to  bu  <^enerated  and  then  destroying  then). 

The  ex|>o*ure  uf  a  patient  alter  an  operation  to  the  rontagiou^  emana^ 
fivnn  of  beptic  diseases  from  other  sick  or  wounded  patients^  m  uttendefl 
by  the  most  fatal  consequences.  Whenever  it  in  praeticnhle,  every  wise 
of  Mfptic  disease,  such  as  pyaemia,  erysipelas,  intlanieft  absorbents  or 
reina,  or  hospital  ijnngrene,  should  Ik?  rigorously  excluded  from  the 
wartl  or  room  in  which  other  patients  with  operntion-woundH  happen  to 
be  lying;  and,  if  possible,  the  same  nurses,  dressers,  or  surgeons  should 
not  be  allowed  to  go  from  the  infected  to  the  healthy,  nor  should  the 
same  appliances,  dressings,  or  upouL^es  be  uaett  for  Uuh,  Great  care 
^««»  should  lie  taken  in  the  purification  of  the  bedding  that  has  been 
amni  by  pntientM  6ufl*ering  from  septic  disease ;  the  blankets  especially 
are  apt  to  harbor  infection  long,  and  must  be  thor«»nghly  purilletl. 
Kvery  hospital  Surgeon  must  have  had  abundant  occasion  to  deplore 
many  deaths  after  operation,  arising  from  preventable  causes  due  to 
waut  of  attention  to  these  simple  precautions. 

jt  Mention  to  hospital  hygiene  is  by  uo  means  of  so  modern  a  date  ns 
many  might  be  led  to  suppose.  The  Surgeons  of  tlie  In^t  century  paid 
great  attention  Uf  it,  an<l  their  success  was  proportionately  great.  Thus 
Alansou's  success  in  amputations  has  never  been  surpassed,  and  rarely, 
if  ever,  equaltetl  even  by  the  aid  of  antisepiics  ami  of  every  modera 
cliemical  and  mechanical  appliance.  Writing  in  178^  (**Alansou  ou 
Amputation  and  the  After-treatment."  Lonilon,  1782).  he  says  (Pre- 
fuc«*,  p.  15).  that  ho  amputated  in  thirty-flve  ca>tes,  such  as  promiscu- 
ouvly  occtirred  in  the  Liverpool  Infirmtiry,  vJiihouf  IhtJ  Iohx  of  a  sinyle 
jMliifnt.  The  symptomatie  fever  was  slight,  and  there  was  not  an  in- 
atauce  of  secondary  hemorrhage  in  the  whole  series.  Can  these  results 
lie  equalled  now?  I  doubt  it  niueh.  But  Alan.son  was  n  sanitary 
reformer  in  hia  day;  and  had  his  inM  ructions  been  followed,  thousanda 
of  live*  would  have  been  saved  which  have  since  bis  time  been  want^inly 
Aacrifired  by  the  neglect  of  hygieuie  measurers.  His  advice  is  80  prac- 
tieai  tliat  it  deaervts  the  attentive  study  of  the  modern  Surgeon.  He 
aaya:  '•The  air  in  which  the  oase  is  to  be  condnetinl  is  a  pomt  worthy 
of  yuur  greatest  attention:  if  jKJssible.  the  room  should  be  spaeiouSf 
ami  in  an  o|>en  wholesome  situation.  It  is  well  known  that  in  hospitals 
wbieh  are  sittiat<*d  in  |)Opulous  townn  and  ai*e  utueh  crowded,  the  salu- 
tary loAucuce  of  the  air  is  so  ulteretl,  that  compound  fractures  and  other 
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important  surgic.il  cases  prove  peciiHaiiy  fatal,  and  that  such  fractures 
may  almost  certainly  be  cured  in  the  conntry."  .  .  . 

"The  operation  of  amputation  done  in  the  country,  as  above  described, 
wilt  be  followed  almost  certainly  with  a  speedy  cure;  there  the  conse- 
quent symptoms  are  trifling,  nearly  the  whole  internal  surface  of  the 
wound  unites  by  the  first  intention,  tlie  suppuration  consequently  is 
smalt."  .  .  . 

'^  Many  hospitals  are  so  tainted  by  unwholesome  effluvia  tliat  they 
are  rather  a  pest  than  a  relief  to  the  objects  tltev  contain."  (Op.  cit., 
p.  «9-92.) 

Then  follow  sixteen  distinct  paragraphs  or  heads  of  the  most  useful 
sanitary  advice,  which  "are  humbly  recommended  to  those  who  have 
the  care  of  hospitals  in  want  of  such  attention." 

Tliis  code  of  rcgulatious  deserves  careful  study.  In  it  Alanson  ad- 
vises : 

That  no  ward  should  1)e  inhabited  for  more  than  four  months  at  a 
time;  tliat  it  be  cleansed,  whitewashed,  and  purified.  That  the  "  bed- 
stocks"  be  of  iron  ;  the  l>edding  fi*equently  changed,  and  made  of  inex- 
pensive materials  so  that  it  may  easily  be  renewed;  and  that  when  the 
weather  admits,  it  be  exposed  to  the  open  air  for  several  hours  a  day. 
That  dirty  patients  l>e  stripped  of  their  clothing  before  admission  ;  tliat 
they  have  a  warm  bath  and  then  be  clothed  in  dresses  provided  by  the 
hospital.  That  the  infected  clothes  be  baked  in  a  properly  constructed 
oven.  That  newly  admitted  patients  be  put  into  clean,  well-ventilated 
wards.  That  nil  incurable  and  infectious  cases,  and  especially  chron- 
ically ulcerated  legs,  he  refused  admission.  That  offensive  gangrenous 
and  putrid  sores  be  placed  in  distinct  rooms,  and  not  suffered  to  infect 
a  whole  ward.  That  there  should  be  particular  rooms  provided  for 
patients  who  have  undergone  operations ;  that  they  should  be  airy,  never 
long  inhabited,  and  afterwards  cleansed  and  ventilated.  That  a  hospital 
should  never  be  crowded  on  any  account^  and  always  so  large  that  a 
part  may  be  uninhabited.  That  the  windows  l)0  opened  for  a  certain 
number  of  hours  daily.  And  lastly,  that  every  hospital  should  have  a 
"house  in  the  country,"  in  other  words,  a  "convalescent  home,"  at- 
tached to  it.  Modern  science  has  enabled  to  determine  by  the  micro- 
scope and  the  test-tube  the  true  nature  of  those  conditions  that  lead  to 
hospital  infection,  but  sanitary  practice  has  not  as  yet  gone  in  advance 
of  the  admirable  precepts  laid  down  by  Alanson  a  century  ago. 

3.  The  Special  Conditions  directly  excited  by  the  Operation 
Itself,  predisposed  to  by  the  circumstances  that  we  have  Just  been  con- 
sidering, and  which  commonly  lead  to  a  fatal  result,  of  which  they  are 
the  immediate  occasion,  are  the  following: — Shock,  Exhaustion,  Hiemor- 
rhage,  Gangrene,  Tetanus,  Pyaemia,  Septicaemia,  and  the  various  Low, 
Diffuse,  and  Erysipelatous  Inflammations.  These  causes  of  death  are 
80  various,  and  comprise  so  many  distinct  diseases,  that  I  shall  do  little 
more  here  than  mention  them ;  referring  the  reader  to  the  different 
chapters  in  the  body  of  the  work,  in  which  each  is  specially  treated. 

The  Shock  of  an  Operation  may  prove  fatal  in  various  ways:  from  the 
severity  of  the  mutilation,  as  in  a  case  of  double  amputation  ;  from  the 
nervous  centres  being  implicated,  as  in  the  removal  from  the  face  of  large 
tumors  that  have  connections  with  the  base  of  the  skull;  from  fear,  or 
from  the  state  of  nervous  depression,  into  which  the  patient  has  pre- 
viously fallen,  causing  him  to  feel  tl»e  influence  of  an  operation  dispro- 
portionately to  its  severity.  These  various  efiiecls  of  shock  have,  however, 
been  mucli  lessened  since  auEesthetics  have  been  generally  administered 
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in  o|)enitive  surgery.  Anivslhcsia,  lion'ever,  does  not  remove  the  pliyst- 
Cxl  tinpression  proiinceil  on  IhcsysU'in  Ity  n  severe  tnnliltition ;  lieiioc*the 
itifliieiice  uf  a  fterioiis  and  prolonged  operation  is  slill  umtufested  in  the 
pr*»*liiclion  of  ah  Of  k,  of  collnpse,  rvnd  of  slow  recovery,  even  tlioiigli  the 
IMttivitt  have  snlfered  no  nctuni  pain.  Certain  opernli'Mis  appear  lo  exer- 
cise a  peciiUnr  depiossinf^  effect  on  the  nervous  Hvstem,  even  llioiti>h  no 
pMJu  be  exi»erieneed.  Thus,  in  eastration,  at  the  momehl  of  thediviBiun 
of  the  tt|iermalic  cord,  the  pidse  will  sink  inarke<lly.  even  litou;jr!i  the 
patient  have  been  fully  anrcsthetized.  So  mtu.h  is  this  the  cuho,  that  it 
is  well  at  that  nionieiit  to  suspend  the  administrntion  of  the  aitteitthetie. 

Erhautttion^  wiihoiit  any  tangihlc  lot-al  or  ernistitntional  disease,  is  an 
occasional  canse  of  death 'after  severe  oi>erRlions;  more  pnriicnlHrly  in 
delicate  females,  in  feeble  or  debilitated  subjects,  in  those  who  have  lost 
tnitch  blood,  or  who  have  l»ecome  weakened  by  protracted  BUp|mralif»n. 

//stmorrhage^  if  very  copioijs,  may  destroy  the  patient  by  inducing 
«ynco|>e  that  may  lie  immediately  fatal;  or  by  increasini(  the  influence 
of  the  shock  so  that  he  cannot  rally  ;  or  it  may  be  loUowed  by  serious 
after-cofisequeiices,  nnch  as  the  supervention  of  hcmorrhaicic  or  irritative 
fever,  and  a  disposition  to  the  occurrence  of  low  and  erysipelatous  in- 
flammations. During  the  pcrformanee  of  an  operation,  hremorrhngo 
sLrmId,  OS  much  a«  possible,  be  prevented  ;  the  operation  itself  is  a  cause 
of  depression,  and  any  ^reat  loss  of  blood  not  only  seriously  aijpravales 
this,  but  disposes  to  the  afler-occnn*ence  of  pyivinia  and  low  inHamraa- 
tiODS.  ]t  is  in  tlie^e  secondary  and  indirect  cHects  that  the  great  danger 
of  excessive  hemorrhage  lies.  Blood  is  a  very  complex  fluid;  if  once  lost 
it  is  not  easily  repKiccd,  more  especially  in  advanced  years.  At  any 
period  of  life,  its  excessive  loss  may  iH*rmnnently  impair  the  constitu- 
tional powers,  i'atieuts  who  have  lost  much  hlood  m:»ke  slow  recoveries, 
ofleu  iiitcrrnpted  by  intercurrent  diseaHcs;  and  uvl  nnfreipienll}'  die  at 
the  cud  of  tw<j  or  three  week;*,  fiom  some  asthenic  vif^ceml  complication. 
In  fact,  it  is  in  this  way,  rather  than  from  itn  immediately  dangerous 
consf^nences,  that  the  loss  of  a  large  quantity  of  hlood  at  an  O[)eration 
proves  injurious  to  the  patient.  When  hiemoirhaj,'c  occurs  a  few  hours, 
or  a  day  or  twiy,  atter  an  operation  it  nsiially  proc-eeds  from  imperfect 
ligature  of  the  vessels,  or  from  arteries  blouding  after  the  settJug-iu  of 
reaction,  which  had  not  furnished  blood  whilst  the  patient  was  under  the 
influence  of  the  t-hoek  of  operation.  On  recovery  from  nnteslhesia  also, 
it  not  nufrequeiitly  happens  that  arteries  bi*gin  to  »pont,  which  yielded 
Uttlc  or  no  blood  whiUt  the  patient  was  in  a  stale  of  amesthesia.  In 
these  circumstances,  hiemorrhago  is  of  far  less  moment,  »nd  le^s  fre- 
qitcntly  fatal,  than  when  it  occurs  at  a  later  period,  in  couHetpience  of 
some  morbid  condition  of  the  wound  or  system,  and  ustmlly  in  association 
Willi  an  asthenic  state,  by  which  the  proper  fornmtion  of  plastic  matter 
is  interfered  with. 

Gnfujretw  ia  not  a  common  cause  of  death  after  operations,  except  in 
the  phiifredflenic  form  in  military  pracliee  in  lime  of  war,  When  it  occurs 
in  civil  hosfdtal  practice,  it  is  the  lesult.  in  most  cases,  of  faulty  but 
preventable  hygienic  conditions,  and  its  frequency  in  any  institution  is 
the  direct  measure  oi\  and  of  itself  a  conclusive  proof  of,  neglecte<l  or 
defective  sanitary  arrangements.  In  the  local  form  it  may,  however, 
Oivnr  without  being  the  result  of  want  of  hygienic  precautions,  but  from 
partly  local  conditions,  as  in  a  limb  from  excessive  traumatic  violence, 
or  In  A  straugnlateil  hernia  in  consequence  of  excessive  strangulation  of 
llie  got  before  operation. 

Tetanuit  but  rarely  occasions  death  after  operations  in  this  country. 
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When  it  does  occur,  it  is  more  freqiipntly  ufler  the  lesser  than  after  the 
greater  onorntidns  that  it  developes  ilsolf. 

Internai  Inflammations  of  nn  m-tite  ant)  active  character  may  carry  off 
thp  i>atietit  alter  nn  oi>cralion  in  two  wuy«.  Inflammation  of  this  kind 
may  have  existtnl  nniecniently  in  the  operation,  bcinsr  the  disease  for 
which  it  18  ]it'rformc<i:  fine),  heing  uncheokoti  liy  the  o|>erfttion,  may  cott* 
linoe  il«  course  ami  ilcstroy  life.  'I'lius,  when  a  cliilil  dies  alli  r  trac:lit»» 
otoniy  for  (.'roup,  death  is  not  in  genera!  oecasioned  hy  the  ofieration,  bat 
by  the  extension  into  the  Ittngs  of  the  disease  for  which  it  has  heed 
performed.  Or  the  inflammation  may  be  the  neeeKsary  and  direct  con- 
sequence of  the  operation  ;  as  wlieii  jjeritonitis  ocmrs  after  the  ojwration 
for  strangulated  hernia,  or  arachnitis  after  thd  ekuli  has  been  trephined. 
But  it  is  not  hy  the  action  of  any  of  these  direct  results  Uiat  an  oiiera- 
lion  usually  proves  fatal.  In  the  great  majority  of  instances,  death  is 
oeensioned  in  a  more  indirect  manner  l>y  the  development  of  pyjcntio  or 
erysipelatous  iiitlaunnations,  to  which  a  neglect  of  hygienic  lawa  acts  as 
n  powt-rful  pvedispo-^ihg  caune. 

St'}»fio  fiiHeaitt\  in  one  or  other  of  its  forms,  is  certainly  the  moat  ft-e* 
qncnt  cause  of  dialh  after  o|>erfttionR,  more  particularly  in  large  towns, 
H  is  o*|)eciaIly  rtn<l  directly  pre<lisp«aed  to  by  the  neglect  of  hyjiienio 
laws  iiy  the  patient  previously  to  the  operation,  nud  liy  the  uufavomble 
sanitary  conditions  hy  which  he  may  l>e  snriotinded  after  its  ixM-fornmncc, 
Closely  allicil  to  pyn?min  and  septiciemia,  fi"equenlly  co-existing  with 
them,  having  the  same  predisposing  cauaes,  and  associated  with  febrile 
disturlinnee  of  an  asthenic  type,  are  the  various  iow  aud  titjfuxe  inftanu 
THo/mnK,  whether  assuming  the  form  of  ery8ii»elas,  of  plilelntis,  or  of 
inflfimmntion  of  the  absorlients,  which  arc  the  dread  of  surgeons  at.d 
the  scourge  of  hospitals.  It  is  to  pyaMuia,  nnd  to  these  various  allied 
erysipelatous  atul  low  iiiflammalions,  with  their  attendant  asthenic  con- 
fititutional  distnrltancc,  that  at  least  ihn^e-fourths  of  the  deaths  after 
operations  arc  due.  It  is  in  the  profhicl ion  of  these  diseases  that  an 
impure  blood,  loaded  with  effete  materials  relaiue<l  through  liabitnal 
disregard  of  the  ordinary  rules  of  healtli,  or  through  defective  elimina- 
tion by  the  kidneys  and  skin.aclsasa  ])otent  predisposing  cause,  requiring 
but  some  injury  or  woimil  to  call  into  activity  a  most  dangerous  amount 
of  local  inflammation  and  of  constitutional  disturbance.  In  these  cir- 
cumstanceSf  it  is  not  the  extent  or  .size  of  the  woumi  that  determines  Uie 
dangerous  results.  The  mere  fact  of  a  breach  of  surface,  however  trivial, 
is  sufficient  to  excite  these  morbid  processes,  the  materials  for  which 
have  been  previously  stored  np  in  the  syst-em.  In  such  conditions  of  the 
system,  the  amputation  rif  a  toe  may  be  as  fatal  as  that  of  the  thigli,  or 
Iho  removal  of  a  small  atherotnatouK  cyst  of  the  scalp  as  the  ablution  of 
the  breast;  the  n<blilional  danger  essentially  connected  with  the  greater 
operations  In-ing  the  only  increased  risk  from  Khock  and  hiemorrhngc, 

Difthfheritjc  fnflomwation  ma3*  develope  in  a  wound  witli  or  without 
concomilfttit  thront-ntfcction.  It  may  be  develojR'd  by  direct  contagion, 
or  under  tlio  influence  of  those  local  epidemics  or  constitutional  influ- 
ences that  cuwve  diphtheria  to  appear  in  the  faticcs.  When  a  wound 
becomes  atTected  in  this  way,  the  wlges  nnd  the  integument  for  some 
little  distance  around  are  swollen,  brawny,  and  of  a  deep  red  color;  the 
anrface  of  the  wound  is  covered  witli  n  grayish  white  exudation  which 
cannot  )>e  elennrd  oflT;  the  !»kin  ncawst  to  the  wound  also  becomes  bo- 
smeai-cd  with  tenacious  creamy-looking  exudation  matter;  and  febrile 
symptoms  of  a  low  type  develope  themselves. 
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^^^^MT  PREPARATION  FOR  OPKRATION, 

Tbe  Surgeon*  being  convinceH  of  tb«  neceasity  of  having  recourae  to 
operalion,  «l»ooM  fully  uinl  unreservedly  Iny  beforti  his  pntient  the  state 
of  lli«  case,  atxl,  if  r»e<.*C9snrv,  give  the  rrusons  that  render  an  operation 
iin|ienitive,  in  iinler  to  obtain  hif^  conKcnl  und  that  of  bin  family.  In 
llic  evenl  of  ihe  patient  refusing  to  submit,  wiiat  eoiir^^e  shoubl  the  Sur- 
geon pursue?  In  lliis  he  n)ii»i  be  guided  partly  by  the  nature  of  the 
proposed  operation;  anrl  partly  by  the  state  of  t!»e  patient,  and  his  enpa- 
liility  of  forming  a  correct  Judgment  of  his  case,  if  the  operation  bo  one 
of  oxp<»dieu<'y,  merely  for  the  relief  of  an  inllrmity  or  the  remftval  of  an 
ailment  which  doen  not  dtrerily  jeopardini*  life,  most  certainly  no  Sur- 
geon w«>nld  think  of  nndertatciug  il  without  the  full  consent  of  his  patient. 
If,  on  the  other  hand,  it  l>e  an  operation  that  is  imperatively  necessary 
for  the  pi'e«evalion  of  life,  in  which  the  delay  of  a  few  minutes  or  Itours 
may  l>e  fatal  to  the  patient,  as  in  one  of  the  four  cases  of  extreme  surgi- 
cat  urgeneVt  viz,  danaerons  Ineniorrhage,  asphyxia,  over-distended  blad- 
der, or  strangulated  hernia,  and  where  the  patient,  unaware  of,  or  in- 
onpnble  nf  lieiug  made  to  understancl,  the  necessity  for  immediate  action, 
is  onwillmji  to  assent  to  the  proposal,  the  Surgeon  will  truly  be  placed 
in  a  dilemma  of  anxious  re8[)Ousit>ility ;  between  allowing  the  patient  to 
fall  &  sacrillee  to  tiis  obstinacy,  ignoruncv,  or  timidity,  and  attempting, 
l>erli»ps  unsuccessfully,  in  rescue  him  from  inevitable  death  against  Ids 
own  consent.  1  l>elieve  the  projn^r  course  for  the  Surgeon  to  pursue 
under  such  circumstances,  is  to  judge  for  the  patient  in  a  matter  on 
whic4i  he  is  clearly  unable  to  form  an  opinion,  and  to  compel  him.  so  far 
fts  is  legal  and  praclienlde,  to  submit  to  the  necessary  8tei»8  for  the  pre- 
servAiinn  of  bis  life,  or  to  put  him  under  anaesthetics,  and,  when  be  is 
onc^msriouH,  to  perform  any  opernti«jn  timt  may  be  necessary.  In  the 
event  of  the  patient  being  insensible,  as  after  an  injury  of  the  head,  the 
8orgei>n  must  necessarily  lake  upon  himself  to  act  as  the  case  re<pure9. 
Children  cannot  be  considered  cajwhlc  of  giving  an  opinion  as  to  the 
propriety  of  an  operation;  the  consent  of  the  parents  is  here  necessary, 
And  quite  sutllcient;  an<l.  in  their  absence,  the  case  l^eing  an  urgent  one, 
the  Nurgeon  must  stand  i/j  loio  parentix^  and  lake  all  responsibility  upon 
bitnsell. 

The^e  points  then  having  been  determined,  the  patient  should,  if  pos- 
sible, be  Prepared  /or  the  Opt'ratwn,  In  a  great  number  of  cases  requir- 
ing o|>«mtion,  as  in  strnn^ulaied  brroin,  bad  compound  fracture,  etc.,  no 
time  is  allowed  for  preparation,  but  the  Surgeon  must  at  once  submit 
the  patient  to  the  knife,  whatever  the  state  ol  his  constitution  may  be. 
But  in  the  more  chronic  cases,  time  is  givt-n  for  improving  the  constitu- 
tion. This  preparntion  must  not  consist  in  any  routine  system  of  ptirg- 
inj;  and  slarviug,  which  is  ill  calculated  to  support  tlie  constitution 
n;;:iir.8t  the  call  that  will  be  made  upon  its  powers;  nor,  on  the  other 
band,  in  blindly  adopting  a  tonic  or  stimulating  regimen,  which  may 
produce  fever,  and  irritate  the  constitution;  but  in  adapting  our  means 
lo  il*e  condition  of  the  iiaticnl  and  the  nature  of  the  operation  to  be  per- 
r'Huied.  The  temleucy  lo  erysipelas,  pyiemia,  and  low  and  ditfuse  in- 
flammations generally,  is  materially  lessened  by  supporting  the  patient's 
Htreiiglb.  by  means  uf  a  nutritious  diet,  previously  to  the  performance 
of  the  ot»ernlion  Indeed,  in  many  of  the  more  severe  injuries  and  sur- 
gie«l  discuses,  it  is  only  t>y  the  use  of  a  nutritious  diet,  and  by  the 
adrotniAtratiou  of  tonics,  (piinine,  or  iron,  and  stiranlnnts,  often  in  large 
qnautitics,  that  the  patient  can  be  brought  into  n  condition  to  bear  tlie 
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shock  and  consequent  depression  of  the  operation.  This  is  more  par- 
ticularly the  case  with  hospital  patients  o(  bad  conHtitution,  who  have 
met  with  serious  accidents^  attended  by  much  suppuration  and  irritative 
fever.  In  the  more  chronic  cases,  the  time  should  be  seized  for  the  ope- 
ration when  the  temperatui*e  of  the  body  is  not  too  high,  the  secretions 
are  free,  the  tongue  clean,  and  the  action  of  the  skin  and  kidneys  in  a 
healthy  state;  and,  above  all,  the  mind  should  be  kept  tranquil  and 
hopeful,  being  allowed  to  dwell  as  little  as  possible  upon  the  impending 
event.  In  many  operations,  as  those  on  the  rectum  and  urinary  organs, 
or  in  those  of  a  plastic  character,  special  modes  of  preparation  are  re- 
quired, which  will  be  discussed  wlien  we  come  to  treat  of  the  operations 
in  detail. 

The  Immediate  Preparations  for  the  operation  should  always  be 
superintended  by  the  Surgeon  himself.  Ho  must  see  that  the  table  is 
solid,  and  of  a  convenient  height,  well  covered  with  blankets,  and  pro- 
vided with  pillows;  and  that  the  light  of  the  room  is  good.  There  must 
be  a  sufficient  supply  of  sponges  and  of  basins,  with  hot  and  cold  water; 
and,  if  the  operation  be  likely  to  be  attended  by  much  hsemorrhagc,  a 
tray  filled  with  sand  or  saw-dust  should  be  provided,  in  order  to  catch 
the  blood.  The  Surgeon  must  then  look  over  his  instruments,  compar- 
ing them,  if  the  operation  be  complicated,  with  a  list  previously  made 
out;  he  must  see  that  they  are  arranged  in  the  order  in  which  they  are 
wanted,  and  properly  covered  with  a  towel.  Much  of  the  successful 
]>erformance  of  an  operation  depends  on  the  attention  and  steadiness 
of  the  assistants.  Of  these  there  should  be  enough,  but  not  too  many. 
In  all  capital  operations  three  or  four  will  be  required  ;  one  for  the  ad- 
ministration of  the  anaesthetic,  another  to  command  the  artery,  a  third 
immediately  to  assist  the  Surgeon,  and  the  fourth  to  hand  sponges,  in- 
struments, etc.  The  duties  of  the  assistants  should  be  performed  in 
silence,  and  each  man  must  carefully  attend  to  his  own  business,  and 
not  neglect  this,  as  is  too  often  done,  in  his  anxiety  to  crane  over  and 
see  what  the  Surgeon  is  about.  There  should  be  no  unnecessary  talk- 
ing when  once  the  patient  is  on  the  table;  the  Surgeon's  directions  ought 
to  be  conveyed  by  a  brief  word  or  two,  by  a  look,  or  by  a  sign  with  the 
hand. 

The  Surgeon  himself  must  always  feel  the  heavy  responsibility  that 
hangs  over  him  during  the  performance  of  a  great  operation — ^*at  that 
moment  when,"  as  Dr.  Qrant  has  elegantly  said,  ^^  Death  everywhere 
surrounds  his  knife  as  he  is  endeavoring  to  convey  all  his  knowledge  to 
its  point."  But  having  carefully  considered  each  successive  step  of  the 
operation,  provided  for  every  emergency  that  can  by  uny  possibility  arise 
in  the  cause  of  it,  and  trusting  in  Him,  from  whom  all  knowledge  ts 
derived,  to  strengthen  his  judgment  an<l  guide  his  hand  aright,  he  will 
proceed  to  the  performance  of  his  duty  with  self-reliance,  and  in  the  full 
confidence  of  being  able  to  efleci  all  that  Art  can  accomplish. 

EMPLOYMENT  OF  AN^BTHETICS. 

It  is  reasonable  to  believe  that  the  prevention  of  pain  in  surgical  ope- 
rations has  been  an  <»liject  of  solicitude  to  Stirgeon  as  well  as  to  patient 
from  the  earliest  ages:  and  there  can  be  little  doubt  that  narcotics  of 
various  kin*ls  have  at  different  times  been  eniployeil  with  this  view.  But 
the  effect  of  these  was  so  uncertain — their  ufter-consequenccs  perhaps  so 
injurious — that  no  permanent  reliance  was  placed  upon  them.  The  first 
endeavor  to  induce  aniesthesia  by  the  inhalation  of  vapors  is  stated  to 
have  been  made  in  the  tliirteenth  century-  by  Theodoric,  who  recommended 
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tlial  ft  "Spongia  Somnircrii,"  impregnated  with  Bpirituons  extracts  of 
various  uarcotie  ftiiUslances,  «liould  be  bcUl  to  the  nostrils  till  sleep  was 
indaced;  ami  after  die  o)>orntit)i]  the  pniieot  »liouhl  1>l*  roused  by  the  use 
of  %'lDegai-  or  fenugreek.  Jt  was  not,  however,  till  the  comiijeiieeiiieiit 
of  tliU  ci-ntiiry  that  any  serious  ttttempts  were  made  in  this  direction. 
The  discovery  of  the  remarkable  properties  exercised  on  the  nervous 
system  by  the  inhnlntion  of  nilrotiH  oxide,  then  led  Sir  Humphry  Davy 
and  others  lo  entertain  liope-^  tliat  ii  might  he  uflcil  as  ii  means  of  relieving 
pain  dnrin^  surgical  uperationu.  ENperinients  were  mudti  with  the  gn;) 
with  this  view,  lint  they  did  not  prove  altogether  satisfactory, and  it  was 
abandoneii,  except  as  a  means  of  anui&eroent. 

It  IH  needless  to  do  more  than  allude  to  such  meann  as  the  compression 
of  the  nerves  of  the  limb,  u»  recommende<l  by  Moore — the  em|jloyment 
of  exctstiive  venesection,  as  adopted  by  VVai'tlrop — or  the  producti«jn  of 
insensibility  by  mesmerism  by  Esdaile  and  others.  These  means  of  in- 
ducing aniesthesia  were  either  inetHcicnt,  dangerous,  or  chimerical. 

It  was  not  until  1844  that  nscridUti attempt  was  again  made  to  introduce 
insensibility  by  inhalation  during  operations:  and  to  the  Americans  is 
andniibtcdiy  due  the  honor  of  having  estahlmlicd  the  practice  of  Auics- 
thesia  in  Surgery.  In  that  year  Horace  Wells,  a  dentist  of  Hartforc^, 
Connecticut,  inhaled  tlic  nitrous  oxide  gas  with  the  view  of  rendering 
Lim^tflf  insensible  during  the  extraction  of  a  tooth;  and,  Hnding  the 
exi»tfriaicut  euceeed,  rej>eated  it  on  several  of  his  patients,  its  success 
WAS  not,  however,  permanent;  and  having  failed  in  several  cases,  he 
scf-Dis  to  have  given  up  the  attempt.  In  i84G  Dr.  Morton,  a  dentist,  and 
a  |>upil  of  WelU,  used  the  vapor  of  ether  instead  of  the  nitrous  oxide 
gas;  and,  having  succeeded  in  extracting  several  teeth  painlessly, applied 
to  the  authorities  of  the  Massachusetts  General  Hospital  at  Boston  for 
permission  to  administer  it  to  a  man  from  whom  Dr.  J.  C.  Warren  was 
about  to  remove  a  tiunor  of  the  neck.  The  result  was  most  successful. 
The  iMiws  of  this  great  <liscovery  was  imniodiately  sent  to  England,  where 
Uie  first  o|>eratiuns  ou  patients  aniesthetised  by  the  inhalation  of  tlie 
va|/or  of  ether,  were  perl'ormed  at  the  University  College  Hospital  by 
Liston,  wltoanipninteda  thighaud  tore  out  an  ingrowing  toe-nail  without 
any  sutl'rring  to  tlie  patient.  At  these  (»peratiou8  1  was  present;  they 
were  performed  ou  Dec.  22,  1846;  and  from  that  time  the  use  of  auaiS- 
tbeticshave  been  established  in  surgical  practice  in  every  civilised  country* 

For  more  than  a  year,  sulphuric  ether  was  the  only  agent  habitually 
used  tor  iniiucing  anuesthesia.  But  during  the  whole  of  this  period  many 
professional  men  were  busy  withex}>crimeuts  on  tho  anfcstlietio  inlluence 
of  various  kind»  of  vapors;  and  in  Novcmher,  1847,  Professor  Simpson, 
of  Edinburgh,  published  an  account  of  the  aniesthetic  properties  of 
chloroform.  In  this  country  this  agent  soon  came  to  he  generally  era- 
|>loye<l,  although  ether  held  its  ground  with  the  American  surgeons,  by 
many  of  whom  it  is  preferred  to  chloroform  at  the  present  lime. 

Tho  employment  of  Anstitbetics  in  Surgery  is  undoubtedly  one  of  the 
(rreateat  boons  ever  conferred  upon  mankind.  To  the  patient  it  is  in* 
Taluattlo  in  preventing  the  occurrence  of  pain,  and  to  the  Surgeon  in 
relieving  him  from  the  distress  of  inflicting  it.  Annesthesia  is  not,  how- 
ever, an  unmixed  good.  Every  agent  by  which  it  can  be  induced  produces 
A  powerful  impression  on  the  system,  and  may  occasion  dangerous  con- 
•eqoeoccA  wlien  to  freely  or  carelessly  given;  and  even  with  every 
|»osaible  cnre,  it  apiiears  certain  that  the  iidialation  of  any  anie^thciic 
Rgcnl  is  in  some  cases  almost  ineviunl'ly  fatal.  Wc  cannot  purchase 
immunity  from  sntfering  without  incurring  a  certain  degree  of  risk  from 
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the  very  agent  which  gives  us  ease,  Tliere  can,  however,  he  little  doubt 
that  many  of  the  deaths  that  have  followed  the  inhalation  of  Anssthelics 
have  resulted  from  want  of  knowledge  or  of  due  care  on  the  part  of  the 
admin)sti*ators.  Yet,  whatever  precautions  be  taken,  there  is  reason  to 
fear  that  a  fatal  result  must  occasionally  happen.  This  immediate  risk, 
which  is  but  very  smnll,  is  more  than  counterbalanced  by  the  immunity 
from  other  dangers  which  used  formerly  to  occur  during  oj^rations. 

There  is,  however,  another  question  in  relation  to  Anoestltetics  which 
deserves  the  most  serious  consideration  on  the  part  of  tlie  Surgeon;  viz., 
Do  they  influence  the  rate  of  mortality  after  operations?  On  this  point 
there  is  conflicting  testimony.  Simpson  lias  published  statistics  to  show 
that  the  mortality  after  operations  has  lessened  since  the  introduction 
of  chloroform.  J.  Arnott,  on  the  other  hand,  adduces  figures  to  prove 
that  it  has  materially  increased,  in  amputation  by  12,  In  lithotomy  by  as 
much  as  28  per  cent.  I  am  inclined  to  believe  that  the  rate  of  mortality 
has  increased  since  the  use  of  Ansesthstics  in  operative  Surgery.  But 
is  this  increase  altogether,  or  indeed  to  any  degree,  due  to  any  eflTect 
produced  on  the  system  by  tiie  inhalation  of  Aneesthetics?  Is  it  not  in 
reality  rather  the  indirect  than  the  direct  results  of  the  employment  of 
Anaesthetics?  May  it  not,  in  some  measure  at  least,  be  owing  to  opera- 
tions being  often  performed  in  very  doubtful  or  extreme  cases,  now  that 
they  can  be  done  painlessly,  when  formerly  the  suffering  inflicted  would 
have  deterred  the  Surgeon  from  proposing,  or  the  patient  from  acceding 
to,  their  performance?  A  surgical  operation  was  formerly,  from  the  pain 
attending  it,  looked  upon  as  a  more  serious  affair  than  it  is  at  the  present 
day,  and  surgeons  were  not  willing  to  inflict  suflering  unless  there  were 
a  good  prospect  of  a  successful  issue.  Now,  however,  that  tlie  most 
serious  operations  can  be  performeti  without  any  consciousness  of  suf- 
fering, the  Surgeon,  in  his  anxiety  to  give  his  patient  a  chance  of  life, 
may  not  unfrequently  operate  for  disease  or  injury  that  would  otherwise 
necessarily  and  speedily  be  fatal,  and  which  formerly  would  have  been 
left  without  an  attempt  at  relief.  But  there  is  another  cause  that  may 
account  for  this  increased  rate  of  mortality.  During  the  last  thirty  years, 
the  actual  number  of  operations  performed  in  hospitals  has  enormously 
increased,  and  probably  in  a  great  measure  owing  to  the  employment  of 
anaesthetics.  Hence  hospital  wards  have  become  more  crowded  than 
formerly  with  severe  operation-cases,  and  the  causes  of  septic  diseases 
have  become  much  more  rife,  those  diseases  more  frequent,  and  the 
mortality  proportionately  augmented. 

Making,  however,  all  ^lowance  for  the  extension  of  operative  Surgery 
to  extreme  cases  that  were  formerly  not  thought  to  come  within  its  range, 
I  cannot  but  think  that  chloroform  does  exercise  a  noxious  influence  on 
the  constitution,  and  does  lessen  the  prospect  of  recovery  in  certain 
states  of  the  system,  more  especially  when  the  blood  is  in  an  unhealthy 
state.  In  such  circumstances,  the  depressing  influence  of  chloroform 
appears  to  me  to  act  injuriously;  the  patient  does  not  rally  well  after 
tlie  operation,  and  immunity  from  suflTering  is  purchased  by  a  lessened 
chance  of  recovery. 

AnsBSthesia  by  the  Administration  of  ChIoro:forxn  is  best 
commenced  before  the  patient  leaves  his  bed.  The  chloroform  should 
never  be  given  but  by  a  person  accustomed  to  its  use,  and  on  whose 
capability  the  Surgeon  has  full  reliance;  as  nothing  is  more  embarrassing 
during  an  operation,  than  to  have  any  doubt  about  the  chloroform  being 
properly  administered.  Chloroform  may  be  administered  in  many  differ- 
ent ways,  either  on  lint  or  on  a  handkerchief,  or  through  an  inhaler  of 
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liome  kind.  The  following  is  the  way  in  which  chloroform  may  most 
s&ftfly  he  given  uii  Imt  or  ii  hamlkerchief,  wilUout  appnrntusofiLny  kind. 
On  A  piece  of  foUletJ  lint,  nhout  two  inches  siiuare,  and  consisling  uf  iliree 
doubles,  al:»out  a  ilrachm  of  chloruturiu  18  poured;  and  the  linL  is  then 
bcltl  at  R  ilialftnce  of  about  three  inches  from  the  nose  of  the  patient,  so 
&e  to  |>ormit  a  very  free  admixture  of  air  with  the  first  few  inhalations 
of  the  vapor.  After  tlic  lapse  of  about  half  a  minute,  the  lint  is  Ifronght 
oesrer  to  the  patient's  nose,  to  wiUiin  a  distance  of  perhiips  an  inch, 
beini;  never  alloweil  to  toueh;  at  the  same  time  a  porous  tt>wel,  not 
doubled,  is  lightly  laid  over  the  face  of  the  [mlient  and  the  liatid  of  the 
o]>erulor.  so  as  to  prevent  the  escape  '*t  the  chloroform-vapor,  hut  not  to 
interfere  with  the  admission  of  air.  Dnrhig  the  wh<ile  time,  it  is  the 
duly  <»f  the  administrator  to  keep  Ids  hand  on  the  pulse,  to  watoli  the 
breathing,  and  occasionally  to  examine  the  pupils  of  the  patient. 

The  roetluHl  just  ilescrilied  answers  well  enough  in  most  cases,  hut  it 
afiVirda  no  means  of  ascerLaiiiin*;  the  proportion  of  chloroform  in  tiie  air 
which  is  being  inhaled  by  the  patient.  The  administrator  can  judge  only 
by  the  etTeets  produced.  Tliere  is  a  danger  of  the  patient's  lungs  bein^ 
Oiled  with  a  very  strong  mixture  at  the  moment  when  the  signs  of  an 
ovenlose  are  first  perceived.  In  the  most  favorable  circumstances,  it 
required  several  respirations  to  replace  the  strong  dose  by  fresh  air;  but 
if  the  patient  hap[)en  to  be  in  a  rigid  state,  or  his  glottis  1)C  closed  by 
SfMsm,  coiisiderahle  delay  will  occur,  during  which  time,  if  the  dose  have 
not  been  strong  enough  to  arrest  the  action  of  the  heart,  tlie  hb>od  is 
passing  through  the  lungs  and  beuomiiig  further  cliargud  with  chloro- 
lorm. 

Various  inhalers  have  been  contrived  for  the  purpose  of  regulating  the 
proportion  of  chloroform  with  accuracy.  The  simplest  kind  consists  of 
a  fUAHk  covering  the  nose  and 
mouth,  with  a  box  for  sponge 
or  blotting-pa|)er  on  which  tlie 
cbloroform  is  poured,  and  with 
viUvcs  to  prevent  the  expired 
air  from  passing  through  the 
chloroform-chamber.  The  ob- 
jection to  this  form  is,  that  it 
yieldft  a  very  strong  mixture 
ai  Hrst;  and,  when  the  chloro- 
form hns  half  evaporated,  the 
remainder  is  so  cooled  that  it 
evaporates  too  slowly  to  yield 
enough  chloroform  to  insure 
the  quietude  of  the  patient,  es- 
|»ecially  if  he  should  move  his 
b4^arl  about  so  as  to  get  a  small 
quantity  of  air  l>etween  hla  l^ice 
and  the  mouth-piece. 

Snow  improved  tlds  apparatus  by  surrounding  the  chloroforra-chamlwr 
with  water,  and  also  making  the  upptM-  vnlve  movable,  so  that  at  the 
Itcginning  of  tlic  inhalation  only  a  p«3rli<in  of  the  inspired  air  should 
pass  over  the  chloroform.  This  was  a  great  improvement ;  hut  accuracy 
wa.*  not  secured,  Itccausc  the  proportion  of  chloroform  given  up  varies 
with  the  temperature  of  the  room,  with  the  slowness  or  rapidity  of  the 
palient'fl  breathing,  and  with  the  cooling  of  the  chloroform,  which  is  not 
c&tirely  prevented  by  the  water-jacket. 


Fig.  1.— CloTBT**  Chloroforin  App«r«tqi. 
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tig,  S. — Admlntsintlun  of  Clilorofori 
AtipnrHliu. 


by  Ciovtr'A 


Clover  hns  Oevieetl  an  nppnratus,  oonsiBting  ofn  bag  lioMing  8000  cubic 
imiics  of  air,  which  is  suspeiKlcil  from  tlie  coat-collar  nt  Ihc  back  of  the 
iidniiiiielrfltor,  aii<(  coiincclctl  with  the  fnec-piccc  by  n  tloxihle  tnl>e  (Fig. 
2).     Thcltagischargedby  means  of  a  bellows  (Fig.  1,  I)  measuring  1000 

cubic  incbce;  niut  the  air  is 
passed  through  a  box  warmed 
with  hot  waler,  into  which  is 
iniroduced,  at  each  filling  of  the 
Lwllows,  as  much  chloroform  as 
is  required  for  1000  cubic  inches 
of  air.  This  is  done  with  a 
graduated  glass  syringe  (Fig.  I, 
)l)  adjusted  by  a  screw  on  the 
piston-rod  to  take  up  no  more 
than  the  quantity  deleiniineil 
on,  which  is  usually  from  30  to 
40  minims.  When  the  bag  is 
full  enough,  the  tube  is  remcived 
from  the  evaporating  vessel, 
and  the  mouthpiece  (Fig.  1,3) 
adapted  lo  it.  The  patient  can- 
not get  a  stronger  dose  than  the 
bag  is  charged  wilb  ;  but  the  proportion  can  be  made  any  degree  weaker, 
by  regulating  the  size  of  an  opening  in  the  mouthpiece,  which  admits 
additional  air. 

The  result  of  Clover's  experience  with  this  instrument  is  of  the  most 
favorable  character.  He  has  administered  this  anaesthetic  in  many 
thousand  cases  without  an  accident  of  any  kind. 

The  principal  points  to  be  attended  lo  during  the  inhalation  of  this 
potent  agent  nre^  that  it  be  not  given  too  sudilenly.  or  in  too  concentrated 
a  form;  and  that,  whilst  under  its  influence,  the  patient  be  not  raided 
into  the  erect  or  sitting  position.  If  lint  be  used,  it  may  be  too  much 
saturated,  and  lte  held  too  closely  aiiplied  to  the  month  and  nostrils; 
and  the  patient  will  not  be  able  to  get  sufllcient  air,  and  may  8[>ecdily 
become  partially  asphyxiated,  choking  violently,  struggling  lo  get  free, 
and  becoming  purple  in  the  face^  with  a  full  slow  pulse.  Care  should  be 
taken  not  to  com]>res8  the  abdomen  in  Iiolding  the  patient;  for,  as  the 
resjiiralion  becomes  chiefly  or  wholly  iliaplirngmatic,  it  may  be  seriously 
interrupted  by  any  pressure  on  tlie  abdominal  wall.  Whilst  under  the 
influence  of  chlorolorni,  ihc  patient  should  never  be  raised  up,  as  has 
just  been  slated;  for,  as  this  agent  exercises  a  powerful  sedative  action 
on  the  heart,  sudden  and  perhaps  fatal  syncoi>e  may  ensue  ft*om  jiutting 
the  patient  into  the  erect  poeilion.  Hence,  also,  it  is  dangerous  lo  ad- 
minister it  in  those  operations  that  require  to  be  performed  whilst  the 
patient  is  erect.  It  is  well  to  caution  the  patient  not  lo  take  anything 
to  eat  for  three  or  four  hours  before  its  atbninislration,  lest  it  induce 
vomiting  of  the  partially  digested  meal.  Willi  due  caution,  it  may  be 
given  with  perfect  safety  to  individuals  of  all  ages.  I  have  o{>crated 
on  infants  less  than  a  week  old,  as  well  as  on  octogenarians,  under  \tH 
influence.  Tn  administering  it  to  young  children,  Snow  recommends  its 
dilution  witli  rectified  spirit,  but  this  is  unnecessary. 

The  first  influence  of  chloroform  appears  to  be  exercised  upon  the 
nervous  system.  The  patient  becomes  excited  and  talkntive,  and  a  state 
of  unconsciousness  is  induced,  the  muscular  system  at  the  same  time 
being  rendered  rigid  and  tense.     At  this  time  the  hearths  action  is  usu- 
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ally  (tutckciKNl,  and  wore  fureible  than  nutuinl.  As  tlte  administration 
of  Uiu  cliloroforns  uunliniies,  liuwevcr,  cnmploto  parulysts  of  Bensation 
«nil  motion  is  inducetl.  The  patient  becomes  aItoi;ctlier  nncoiiscioiu  to 
all  external  impressions,  ttie  inuacles  become  relaxe*!,  and  tUe  acaion  of 
tJic  heart  flow  and  feeble.  Tliis  diminution  in  the  powur  of  the  heart's 
action  is  well  marked  in  ttie  letiscneiL  foroe  of  the  jet  of  blood  from  cut 
arteriea.  The  respirations  Ixjcom^*  shallow  and  feeble,  in  proportion  as 
the  sensibility  of  the  nervous  system  an*l  the  energy  of  the  museidar 
movements  are  lessened,  and  the  blood  in  the  arU>ries  becomes  dark;  in 
fact,  a  semi-asp hyxial  state  sets  in.  When  thus  fidly  anicsthetised,  the 
priiiiMit  is  undoubtedly  on  the  very  verge  of  dealli,  and  reciuirea  the  most 
careful  watching  by  tlie  person  who  administers  the  uldoroform;  hia 
lingers  should  never  be  olf  the  pulse,  nor  his  eyes  taken  awuy  from  the 
countenance  of  the  ])atient.  The  breathing  shoidd  be  very  carefully 
observed:  when  it  becomes  embarrassed  chloroform  must  be  given 
8pariD<^ly,  and  when  it  becomes  stertorous  it  sliouhl  be  discontinued 
entirely.  In  this  state,  ttie  inhalation  of  a  small  ad<litional  quantity  of 
lhi«  potent  a^ent,  tlie  api>lication  of  the  vapor  in  too  oonueutrated  a 
stale,  or  the  sudden  rising  up  of  the  patient,  might  ocoasion  death  from 
paralysis  of  the  heart. 

If  the  inhalation  of  cidoroform  have  been  suspendetl,  great  care  shouhl 
l>e  taken  wlien  its  adnnnistration  is  rec<Mnmei)ded,  lest  the  already  en- 
fieeliled  heart  be  entirely  over|WJwered  by  the  inHtience  of  too  largo  a 
volume  of  vapor  suddenly  given  in  a  coni^entrated  form. 

It  should  l>c  borne  in  mind  that  it  is  not  iifcessury  in  all  operations 
to  administer  chloroform  to  the  same  extent.  In  all  the  greater  opera- 
Liuas,  as  amputations,  lithotomy,  and  the  ligature  of  arteries,  cnougli 
should  be  given  to  completely  paralyse  muscular  movement,  as  well  as 
to  suspend  sensibility  and  consciousness.  In  operations  for  hernia,  also 
and  all  other  proceedings  implicating  the  abdominal  walls,  if  complete 
muscular  relaxation  be  not  induced,  great  inconvenience  and  not  a  little 
clanger  may  result.  So,  also,  in  very  painful  operations  about  the  anus 
and  genital  ore  a  us,  a  f^iH  dose  of  chloroform  should  be  given,  liut  for 
lb  id  of  many  tumors  about  the  trunk,  or  in  many  of  the  minor 

o;  -  on  the  extretntties  and  alwuit  the  h^ad  and  face,  muscular 

rt'lakifeUon  is  not  necessary;  and  it  will  be  sunJeient  to  give  enough 
chloroform  merely  to  suspeml  setisibitity  and  oonsriousness  to  pain. 

In  certain  dim'aat^d  comiitnt/iH  of  fhti  »yttle.m  the  ailministration  of 
cbloniform  requires  much  care;  but,  as  a  general  rule,  it  may  be  atatetl 
tbat^  whenever  the  constitutional  disease  has  not  advanced  to  such  a 
Urgrcc  as  to  contraindicatc  an  o|>eration,  cldorolorm  may  be  given.  In 
tlie  »irly  stages  nC  phthisis  it  may  usually  be  sufely  inhaled;  but  in 
aofne  cases  of  bronchial  irritation,  the  vapor  is  apt  to  prodtice  tiouble- 
aotne  couglw  When  the  heart  is  diseased,  great  caution  is  necessary, 
more  particularly  when  its  museidar  substance  has  undergone  fatty 
degeneration;  the  sediitive  influence  of  the  chloroform  being  apt,  in 
Utene  circumHtances,  to  produce  a  sudden  depression  or  arrest  of  the 
licart*a  action.  Jn  many,  perhaps  the  majority,  of  the  cases  of  death 
from  chloroform,  the  fatal  event  has  been  traced  to  this  cause.  In  vaU 
Tular  disease  of  the  heart*  I  believe  that  it  may  be  more  safely  given. 
1q  pvrsons  who  are  epileptic,  and  in  those  who  suffor  from  congestion  of 
the  brain,  it  requires  to  i>e  cautiously  ailministered,  as  in  the  early  stages 
of  amesthesia  mucli  cerebral  excitement  is  apt  to  be  evinced.  In  hys- 
leric&l  subjects,  chloroform  is  said  to  induce  a  tendency  to  laryngeal 
»l>Aftin-     The  most  dangerous  condition  in  which  to  administer  uhloro- 
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form  is  that  in  w!»ic'h,  in  con.sequence  6C  icnul  disfase,  tlie  hlood  \h  londcJ 
wilii  uren;  \i\  8iiuU  0A»e»  e|)iIe[)tirovm  convnUionH  are  rendiljt'  iiuluccw 
with  liviiiily  of  the  face,  and  n  tendency  t<>  stcrtor  and  coma.  j 

Should  chloroform,  or  any  nniesthetic,  be  given  in  operalions  rendei'eq 
necessary  by  severe  injuries,  during  the  period  of  the  continuance  of  thji 
ahock  of  the  accident^  as  in  prinwiry  amputations?  In  such  circura- 
stouces^  its  use  Iuih  lx:cn  o)>jected  to  un  the  gitnind  that  it  would  act 
injuriously  by  still  further  lowering  the  already  dressed  vital  powers 
and  lliat  the  pain  of  the  operation,  if  performed  without  it,  woulri  pro 
a  good  stimnlaiil,  and  thus  servo  to  rouse  the  patient.  Hut  would  th 
really  be  soJ*  Is  the  pain  of  an  operation  t\  stimulant?  In  order 
answer  this  question,  let  us  observe  the  condition  of  a  pntient  immediatel 
after  the  i>erl'ormance  of  a  severe  operation — as  an  amputation — withou 
his  having  been  aniesllietised;  and  we  shall  find  that,  so  far  from  liaving 
been  restored  or  aiimulaled,  he  will  have  been  seriously  depressed  by  it. 
The  pulse  will  be  small,  feebltr,  and  slow ;  the  surfaee  eold  ;  and  the  mind, 
perliHpR,  seareely  conscious:  in  fact,  thougli  a  slisrht  dejjrece  of  pain,  aa 
a  pinch  or  a  prick, may  act  as  a  stimidant,  very  severe  sutfering  is  amo 
powerfid  depressing  agent,  cnpable  in  itself  of  destroying  life.  The  pa 
of  an  opeialion  jK-'rlVumed  soou  nfler  the  occurrence  of  a  severe  injury, 
80  far  from  rousing  the  patient,  npi)ears  to  me  to  act  most  injuriously, 
by  inflicting  a  second  shock  ujion  the  system  before,  perhaps,  it  h 
fairly  recovere<l  from  the  depressing  effects  of  tlie  first;  and  it  Js  by 
preventing  this  that  chloroform  is  of  such  inestimable  advantage  In 
these  cases,  it  it*  not  necessary  to  give  chloroform  to  an  extreme  ilegr 
of  anjcsthctisation.  It  is  only  ix'^iuisite  to  give  it  to  a  moderate  extent,"? 
chiefly  no  as  to  benumb  sensation  during  the  incisions  matte  tlirougli  tho 
skin.  After  this,  and  during  the  later  stages  of  the  operation,  the  inha- 
lation may  be  susi>ended  entirely,  or  nearly  so.  It  is  an  interesting 
phyaiological  loct,  that  the  physical  etfects  of  shock  is  produced  on  tlii^ 
system  even  though  tho  patient  be  completely  aninsthetised.  This 
particularly  noticealile  in  cases  of  castration  in  which,  at  the  momen 
when  tlie  cord  is  cut,  the  pulse  will  be  found  to  fall  several  beats  or  to 
stop  momentarily,  even  tliongh  the  patient  be  quite  insensible.  Hence, 
it  may  In?  argued  that,  althtuigli  antesthesia  saves  the  patient  that  amount 
of  ^iiock  wliict)  arises  from  pain,  it  does  not  relieve  him  of  that  which 
results  frcMii  the  pliysical  impression  i>roduced  on  the  tjyslem  by  a  severe 
mutilation. 

Secondary  Effbcts  of  Chloroform  may  dcvelope  tbemselvoa  i 
connection  witli  the/»/'flf/,  the/HHj7K,or  the  ntomarh.  Tlie  liahility  to  incon 
venient  secoudnry  efl'ects  depends  chiefly  ou  two  conditions:  1,  on  the 
moflc  of  administration  of  the  chloroform,  especially  on  tlie  care  taken 
that  there  is  an  adequate  supply  of  air  admitted  at  the  time  when  the 
vapor  is  inhaled;  and  2.  on  the  state  of  the  patient  as  to  age,  hal>it, 
tem{>ernment,  and  digestion.  Old  people,  habitual  spirit-drinkers,  and 
those  of  A  biUious  and  sanguine  temperament,  are  apt  to  sulfer  most. 
The  condition  of  the  digestion  is  of  great  importance.  If  chloroform 
be  given  too  soon  alter  a  meal,  injurious  results  are  sure  to  follow;  hence, 
it  is  best  administered  on  an  empty  stomach. 

Head' ComjAi  cotton  ft  chiefly  follow  the  administration  of  chloroform 
in  the  aged.  In  them  headaches  and  stupor  not  unfVequently  supervene, 
and  occasionally  paralytic  or  a[)Oplectic  symptoms  will  develo|)c  them 
selves  some  days  after  the  amestlicbifi.  In  young  and  nervous  worn 
hysterical  symptoms  oltcn  ap|»e«r.  and  continue  for  some  hours  or  ev 
diiys;  but  they  need  not  excite  uneasiness. 
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The  Lungs  probably  always  become  slightly  congested  during  the 
administratioQ  of  chloroform.  Bat,  as  recovery  takes  place,  and  tlie 
respiratory  process  is  naturally  re-established,  the  pulmonary  vessels 
unload  themselves,  and  no  inconvenience  results.  The  process  is  greatly 
facilitated,  and  the  effects  uf  chloroform  are  readily  got  rid  of,  by  desir- 
ing the  patient  to  breathe  several  times  fully  and  deeply  after  conscious- 
ness returns.  In  some  cases  the  lungs  do  not  unload  themselves  of  the 
accumulated  blood;  and  a  process  of  slow  asphyxia  or  a  low  form  of 
pneumonia  may  set  in,  and  prove  fatal  in  a  |>eriod  varying  from  twenty- 
four  hours  to  four  or  six  days.  This  is  especially  apt  to  happen  in  those 
cases  in  which  it  becomes  necessary  to  bandage  tiie  chest,  or  In  which 
deep  respiration  is  attended  by  pain,  as  after  amputation  of  the  breast. 
Great  care  must,  therefore,  be  employed  not  to  adopt  too  much  constric- 
tion of  the  chest-walls  after  such  0])eration8. 

IrrUabiliiy  of  the  Stomach,  attended  by  continual  nausea  and  vomit- 
ing, is  sometimes  a  very  distressing  after-effect  of  chloroform,  and  may 
be  productive  of  most  serious  and  even  fatal  results.  In  many  instances 
it  is  developed  by  the  patient  taking  the  chloroform  too  soon  alter  a 
meal,  and  is  then  purely  gastric.  In  otiier  instances  it  appears  to  be  sym- 
pathetic with  cerebral  disturbance  of  some  kind;  in  other  instances, 
again,  it  is  connected  with  kidney-disease.  But  in  any  case,  and  from 
whatever  cause  arising,  it  is  a  very  serious  symptom,  and,  if  it  continue, 
often  turns  the  scale  against  the  patient  by  the  exhaustion  to  which  it 
gives  rise.     It  is  best  treated  by  ice  and  opium. 

Death  from.  Chlorofbrm  may  occur  in  three  different  ways :  viz., 
by  Coma,  hy  Aftphyana,  or  hy  Syncope;  through  the  brain,  the  lungs, 
or  the  heart. 

When  death  occurs  by  Coma^  the  patient  is  heard  suddenly  to  breathe 
stertorously ;  he  becomes  livid  in  the  face,  and  is  convulsed;  the  heart 
1)eats  until  the  last  moment  of  life,  and  death  appears  to  result  primarily 
from  the  circulation  of  dark  blood  through  the  nervous  centres.  This 
form  of  death  chiefly  occurs  in  individuals  who  are  epileptics,  or  whose 
blood  is  loaded  with  urea. 

Death  by  Asphyxia  may  be  produced  in  one  of  two  ways.  1.  It  may 
Ite  the  fault  of  the  administrator,  sufficient  :iir  not  being  admitted  witli 
the  chloroform- vapor  to  maintain  the  respiratory  function.  This  is 
especially  apt  to  happen  when  a  patient  being  seml-narcotiscd,  lias  a 
piece  of  lint  saturated  with  chloroform  suddenly  applied  to  the  mouth 
and  nose,  the  heat  of  the  operator's  hand  an<l  of  the  patient's  body 
rapidly  raising  a  large  volume  of  vapor.  2.  Lister  describes  the  pro- 
duction of  asphyxia  as  being  due  to  spasmodic  closure  of  the  upper 
opening  of  the  larynx,  the  folds  of  mucous  membrane  above  the  apices 
of  the  arytflenoid  cartilages  being  carried  forwards  till  they  are  in  con- 
tact with  the  base  of  the  epiglottis,  wbich  remains  erect  and  unchanged 
in  position.  This  theory  was  founded  on  observations  of  the  larynx 
during  the  production  of  that  peculiar  laryngeal  stertor  which  usually 
precedes  the  stoppage  of  the  respiration.  On  pulling  the  tongue  forci- 
bly forward,  the  aryUenoid  cartilages  were  seen  to  be  drawn  backward, 
and  the  opening  of  the  larynx  made  perfectly  free  again ;  and  this  seemed 
to  be  due  to  reflex  action  and  not  to  mechanical  causes.  This  is  quite 
possible  during  anaesthesia,  as  the  reflex  functions  of  deglutition  and  res- 
piration are  not  affected  by  chloroform  as  administered  for  a  surgical 
operation.  This  state  of  things  may  often  pass  unnoticed  till  the  pulse 
stops,  as  the  heaving  of  the  chest  may  go  on  for  some  time  after  air  has 
ceased  to  enter;  the  only  signs  of  the  state  of  the  patient  being  the 
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gradually  increasing  lividity  of  the  fnco,  and  the  fact  that  no  air  is 
entering  or  coming  out  during  re8pii*ntion,  which  can  be  ascertained  by 
feeling  with  the  hand  over  tiie  mouth.  Lister  is  of  opinion  that  many 
of  the  deaths  from  chloroform,  in  which  the  heart  has  been  said  to  stop 
first,  were  cases  of  this  kind. 

In  death  from  Cardiac  Syncope^  the  patient,  after  a  few  inspirations, 
suddenly  becomes  pale  and  faint ;  tlie  pulse  beats  iu  a  flickering  manner 
a  few  limes  and  then  ceases,  though  respiration  may  continue:  the  fatal 
event  being  evidently  due  to  paralysis  of  the  heart.  This  is  an  accident 
that  may  occur  to  individuals  who  are  depressed  eitlier  by  mental  emo- 
tion or  by  physical  debility  before  taking  the  chloroform;  and  it  is  not 
unfrcquently  connected  with  a  fatty  heart.  It  is  best  guarded  against 
by  giving  the  patient  a  little  stimulant,  as  brandy  or  ammonia,  before 
commencing  the  inhalation. 

Lister's  rules  for  the  administration  of  chloroform  are,  to  watch  the 
respiration  in  preference  to  the  pulse;  to  cease  administration  at  once 
when  the  peculiar  laryngeal  stcrtor  is  produced ;  and  if  this  pass  on  to 
complete  obstruction  of  respiration  to  pull  the  tongue  forcibly  for- 
wards so  as  to  cause  retraction  of  the  arytflenoid  cartilages  by  reflex 
action,  and  not  merely  to  bring  the  tip  just  in  front  of  the  teeth  as  is 
usually  done,  under  the  impression  that  the  obstruction  is  due  to  the  fall- 
ing back  of  the  tongue. 

The  AdxniniBtration  of  Cther  is  eflected  by  the  application  over 
the  mouth  and  nostrils  of  a  hollow  sponge  saturated  with  the  best 
washed  sulphuric  ether.  This  mode  is  preferable  to  the  use  of  any  of 
the  complicated  inhalers;  inasmuch  as,  by  the  admixture  in  the  sponge 
of  a  sufficient  quantity  of  atmos[)licric  air  with  the  ethereal  vapor,  all 
danger  of  asphyxia  is  avoided.  To  prevent  the  pungent  eflTects  of  ether 
on  the  cutaneous  surfnce,  Warren  has  proposed  the  anointing  of  the 
face  with  some  protective  unguent.  The  first  eflTects  of  the  inhalation 
are  resistance  on  the  part  of  the  patient,  and  some  slight  irritation  of 
the  air-passages;  the  pulse  is  increased  in  rapidity,  rising  to  a  hundred 
or  more;  the  face  becomes  flushed,  and  the  movements  and  speech  of  the 
patient  excited.  This  stage  of  excitement  soon  passes,  and  full  etheri- 
sation is  then  eflTected ;  the  pulse  falls  to  sixty  or  seventy,  the  counte- 
nance becomes  pale,  insensibility  to  pain  is  ])roduced,  and  the  whole 
muscular  system  is  reinxed.  The  indications  of  this  state  are  the  drop- 
ping of  the  upper  eyelid,  and  the  inability'  of  tlie  patient  to  sustain  his 
arm  when  raised.  This  is  the  period  most  favorable  to  the  performance 
of  operations,  and  es{>ecially  for  the  reduction  of  dislocations  and  of 
fractures  attended  with  shortening  of  the  limb.  The  time  required  for 
ttie  induction  of  the  antesthetic  state  varies;  averaging,  perhaps,  about 
five  minutes,  a  longer  period  than  is  required  in  the  administration  of 
chloroform,  and  it  is  attended  with  more  excitement.  The  same  pre- 
cautions that  have  been  described  as  being  necessary  during  the  adminis- 
tration of  chloroform,  must  he  attended  to  when  ether  is  given. 

The  direct  and  immediate  elfects  of  ether  appear  to  be  exercised  more 
on  the  nervous  and  respiratory  systems  and  less  on  the  heart  than  of 
those  of  chloroform.  There  are  often  much  delirium,  bronchial  irrita- 
tion, and  laryngeal  spasm  during  its  administration;  and  the  bronchial 
irritation  may  develope  into  a  serious  and  persistent  after-effect.  But 
ether  does  not  appear  to  act,  as  chloroform  undoubtedly  sometimes  does, 
as  a  direct  sedative  to  the  heart's  action. 

Comparison  bet-ween  Cther  and  Chloroform.— The  history  of 
aniesthetics  furnishes  au  additional  illustration  of  the  mutability  of  pro- 
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f«>ssionAl  Opinion.  Ether  was  almost  the  only  ansesthetic  used  for  the 
first  year  after  the  discovery  of  its  use  as  an  anaesthetic.  It  then  rapidly 
gave  way  to  chloroform;  and  so  completely  was  this  agent  substituted 
for  ether  in  this  country  and  generally  throughout  Europe,  that  a  con- 
fusion arose  in  the  puH**  vnlnd  as  to  the  real  discovery  of  Ancesthesia, 
and  Sir  James  Simpso^^  who  was  one  of  the  first  to  employ  chloroform 
and  to  whose  energy  its  general  adoption  was  mainly  due,  was  very 
commonly  considered  to  be  tlie  discoverer  of  Anaesthetics.  In  some 
hospitals,  however,  and  more  ei^pecially  in  those  of  Boston,  the  birth- 
place of  surgical  Ansesthesia,  the  faith  in  ether  iias  never  l>een  shaken, 
nor  its  use  abandoned  for  that  of  any  other  agent.  In  this  country  a 
change  of  professional  opinion  has  to  some  extent  set  in,  and  strenuous 
efforts  have  been  made  since  the  death  of  the  illustrious  discoverer  of 
the  anaesthetic  properties  of  ohloroform  to  decry  that  agent,  and  to  re- 
introduce ether  as  a  general  ansesthetic. 

That  ether  and  chloroform  are  equally  effective  in  the  production  of 
Ansesthesia,  is  undonbteil.  But  the  advocates  of  the  first  allege  that  it 
is  the  safer  ngent  of  the  two;  whilst  those  of  the  latter  assert  that,  ad- 
mitting the  greater  safety  of  ether,  it  is  e<]ually  certain  that  it  is  less 
convenient  and  less  generally  applicable  as  an  Anmsthetic. 

This  qnestion,  then,  has  to  be  examined  from  three  aspects: — 1.  As 
to  the  applicability;  2.  As  to  the  convenience;  and  3.  As  to  the  safety 
of  the  two  Anaesthetics. 

1.  Ah  to  Applicability, — There  can  be  no  doubt  that  in  the  vast 
mnjority  of  cases  both  are  equally  applicable.  But  there  are  certain 
canes  in  which  ether  and  others  in  which  chloroform  appears  to  possess 
superior  advantages.  Ether  is  preferable  in  tliose  cases  in  which  from 
severe  shock  the  nervous  powers  are  greatly  depressed,  and  in  those  in 
which  there  is  atony  of  the  heart,  whether  from  fatty  degeneration  or 
from  an  enfeebled  and  dilated  state  of  the  ventricles. 

Chloroform  appears  to  be  more  applicable  in  all  those  cases  in  which 
it  is  necessary  to  maintain  the  ansestbesia  for  a  great  length  of  time — 
for  many  hours — as  in  the  compression  of  an  artery  in  the  treatment  of 
aneurism,  and  in  all  those  cases  in  which  the  galvanic  cautery  is  used  in 
the  neighborhood  of  the  mouth  or  air- passages ;  the  vapor  of  ether  under 
these  circumstances  being  liable  to  ignite  with  explosive  violence,  as  I 
have  seen  hap|)en. 

2.  Auto  Convenience, — In  this  res[)ect,  chloroform  undoubtedly  pos- 
sesses a  vast  superiority  over  ether,  and  indeed  it  was  its  superiority  iu 
this  respect  that  led  so  rapidly  to  its  substitution  for  that  agent.  Snow 
formerly  compared  the  two  agents  to  a  lucifer-match  and  a  tinder-box 
respectively,  and  also  to  an  express  and  a  slow  train,  in  which  we  regard 
convenience  rather  than  safety. 

Chloroform  is  infinitely  more  convenient  than  ether  in  many  ways.  By 
it  the  anesthesia  is  more  rapidly  induced,  with  less  struggling  and  mental 
excitement.  When  once  induced,  it  is  more  easily  maintained  complete 
and  unbroken.  The  quantity  required  to  produce  ansesthesia  is  far 
smaller.  This  is  a  most  important  advantage  in  midwifery  and  in  mili- 
tary and  naval  practice,  where  the  larger  bulk  of  the  ether  that  is  con- 
sumed in  inducing  anaesthesia  would  often  render  its  employment  very 
difficult.  So  also  in  ordinary  country  practice,  where  Surgeons  have  to 
work  single-handed  or  with  imperfect  assistance,  the  readiness  with  which 
ansesthesia  is  induced  by  chloroform,  and  the  alHeDce*of  violent  excite- 
ment, is  a  very  important  consLderatio&ia  im  fjarvcr.'    The  [>euetrating 


50  GENERAL    REMARKS    ON    OPERATIONS. 

and  long  persistent  odor  of  ether,  though  of  minor  import,  is  not  witUont 
its  advantage  to  many  who  are  delicate  or  6U8ceptil)le. 

3.  As  to  safety. — No  anaesthetic  is  absolutely  safe.  It  is  impossible 
to  annihilate,  even  temporarily,  mental  consciousness  and  physical  sen- 
sibility without  some  risk.  With  ordinary  care  and  some  degree  of  ex- 
perience, this  risk  is  capable  of  being  reduced  to  very  trifling  propor- 
tions. So  small  is  the  risk,  that  many  a  Surgeon  goes  through  a  length- 
ened hospital  exi^erience  without  meeting  with  a  fatal  case.  But,  slight 
ns  is  the  danger  from  the  administration  of  anaesthetics  by  competent 
persons,  there  is  stilt  undoubtedly  a  certain  definite  peril  attendant  on 
their  use.  That  this  is  somcwiiat  greater  when  chloroform  is  used  than 
when  ether  is  employed  is  probable — how  much  greater  is  uncertain. 
There  are  no  data  before  the  profession  from  which  a  comparative  esti- 
mate of  the  relntive  danger  of  these  two  agents  can  be  drawn. 

Tliat  many  fatal  accidents  have  occurred  from  tlie  administration  of 
chloroform  during  the  twenty-five  years  in  whicli  it  was  almost  the  ex- 
clusive aiiiesthetic  used  in  this  country,  is  unfortunately  too  true.  How 
many  of  these  were  inevitable — due  to  causes  beyond  tlie  control  of  the 
administrator  and  solely  referable  to  the  toxic  action  of  the  ansestbetic 
— is  uncertain. 

That  but  few  fatal  accidents  have  as  yet  followed  the  administration 
of  elher  is  certain.  How  far  this  is  due  to  this  ansesthetic  being  actu- 
ally safer — t,  e.,  less  toxic  than  chloroform — is  uncertain,  and  the 
comparison  it  at  present  scarcely  just  For,  since  the  re-introduction 
of  ether  into  practice,  it  has  chicfiy  been  employed  by  professed  and 
experienced  anaesthetise rs,  and  much  greater  skill  iu  the  management  of 
anaesthetics  has  been  acquired  by  the  profession  than  could  or  did  exist 
in  the  earlier  days  of  the  practice. 

The  following  report  places  some  of  the  facts  respecting  the  compara- 
tive vnlue  of  chloroform  and  ether  in  so  clear  a  light  that  I  have  thought 
it  well  to  reproduce  it; — 

"  Report  on  the  Administration  of  Chloroform,  and  Ether  as  AnspsthC' 
tics.  By  Surgeon-Mttjor  J.  H.  Porter,  Assistant  Professor  of  Military 
Surger3'. 

During  the  year  1815  chloroform  and  ether  were  administered  at  Net- 
ley  Hospital  in  21  and  26  cases  respectively. 

The  following  is  an  analysis  of  the  time  taken  to  place  the  patient 
under  its  influence,  the  quantity  used,  and  their  general  effects  as  taken 
from  a  register  kept  for  that  purpose: — 

Chloroform. 

Mlnntei.    Seeondi. 

Shortest  time  taken  to  place  under  influence    .        ,2  80  .      * 

Longest  time  "  "  **  .         •     14  80 

Average  time  *'  "  "  .        .        6  24 

Average  time  under  influence  .....      12  48 

Smallest  quantity  used  in  any  one  case     ...       1  drachm. 
Largest  quantity  used       '*  **  ,        ,        ,        8        " 

Average  quantity  used     *^  **  ,        .         .8  drachms  9  minims. 

Vomiting  occurred  in  two  cases  during  or  after  administration  of  the 
drug. 

Excitement  occurred  in  ten  cases  during  or  after  administration  of 
the  drug.  \  -• -•;    . 

Great  prostratiosrln^pii&'jt^firqifte^ administration. 


*  *  •■ 
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Etukh. 

Sbort^t  lime  !iik«i  to  pliice  under  influence  ...      3  80 

Lonircst  limo  **  .  '*  "...    94  0 

AvcmKf  lime  "  *'  **        .        .        .      8  10 

Arcmgc  lime  under  influence 19  fl 

Smnllf^t  quantity  used  in  one  case,  2  ounces  4  drnchms. 
Largest  qunntity  uacd  in  any  one  cnsf,  9  ounces 
ATcroge  qnmntity  usetl  in  any  ciise,  5  ounces  1  dractim. 

Vomiting  occurred  fn  11  CRses  during  or  after  the  adminiatratinn  of 
tUe  drug. 

Exeilemrnt  occurred  in  T  cases  to  a  marked  degree  during  or  after 
administration  of  the  drug. 

The  annestbctics  were  invariably  given  on  empty  atomacbs. 

Chiorofonu  by  moans  o(  a  h.tncikercbief  or  towel  folded  in  the  form  of 
a  cone,  and  ether  by  Morgan's  inlmler. 

Vomiting  and  oseitcnient  during  or  after  administration  of  ether 
hftvins  occurred  more  frequently  than  one  had  lieen  led  to  expect  from 
former  experience,  the  anaesthetic  was  carefully  analyzod  and  wns  found 
to  lie  (>crl*eclly  pure,  and  of  K|)ecific  gravity  720*2  at  0-1  *  Kahr." 

In  concluHitm.  [  would  say  that,  with  reasoiiablo  care  au<l  in  fairly 
skilteil  hands,  both  cliloroform  and  ether  are  agents  that  may  saftdy  bo 
adininislered  in  the  vast  majority  of  cases  re<juiring  surgical  operations: 
tli&t  in  most  cases  they  are  equally  applicable:  that  in  some  cbloi'oform, 
in  others  ether,  is  the  preferable  agent;  that  iu  midwifery,  military, 
naval,  and  singie-hnndetl  country  pnictice.  chloroform,  being  far  less 
bulky,  more  portable,  and  more  easy  of  administration,  is  preferable  to 
ellirr;  but  thai,  so  far  as  we  can  at  present  juclge,  etiicr  less  frequently 
than  chloroform  produces  a  direct  toxic  iiirtnenco  on  the  heart,  and  is 
consi'quently  so  f:ir  the  safer  ngeni  of  the  two. 

Nitrous  Oxide  Gas  wns  the  first  anaesthetic  used.  Ttsemydoyment 
waa.  however,  soon  discontinued,  ether,  and  subsequently  chiorororm, 
taking  its  place.  It  was,  however,  re-introduced  a  few  years  a^o  as  an 
aoa^sthetic  by  the  American  dentists.  It  is  an  admirable  antesthetic, 
capable  (»f  producing  complete  insensibility  ;  rapid  in  its  action  ;  safe 
in  wlministralion,  and  seldom  giving  rise  to  any  unpleasant  after-eirccts. 
It  Ua5,  however,  one  drawback  which  prevents  its  applicability  to  pro- 
longMl  o|>erations.  The  class  of  cases  to  which  the  nitrous  oxide  is 
applicable  as  an  .inieathetic  is  restricted,  owing  to  the  shortness  of  the 
duration  of  the  nnn^stbcsia  prodnccil  by  it,  and  the  suddenness  and  com- 
plet«n«a«  of  the  return  to  consciousness,  leaving  the  after-smart  of  the 
operation  almost  as  severely  felt  as  the  sting  of  the  cut  itself  could  have 
be«n.  >'iti*ou8  oxide  is  chiefly  of  nse  in  operations  unattended  by  cnt- 
Uii|r.  a-i  in  the  forcible  flexure  of  stitlVne^l  joints,  thii  avulsion  of  toe- 
naiU.  extraction  of  leelh,  etc.;  or  in  those  cutting  opcrfitions  whi(.li  are 
compietcKl  by  a  single  stroke  of  the  scalpel  or  bistoury,  as  the  opening 
of  an  abscess  or  the  division  of  a  fUtula. 

Nitrous  Oxide  and  Ether — As  has  a  1  ready  been  stated,  each  of 
these  agenta  posaesses  certain  disadvantages — the  amesthesin  produced 
by  iiitrnufl  oxifle  not  being  sufficiently  persistent  to  admit  of  the  per- 
fortDance  of  prolonged  operations,  that  of  ether  being  slow  of  produc- 
lioD  anil  often  attended  by  a  species  of  delirious  excitement.  By  the 
aaco«9flive  administration  of  the  two  amesthetics,  these  inconveniences 
are  removed,  and  the  advantages  of  the  two  Rccurcd.  The  plan  adopted 
by  Clover  consists  in  the  rapid  induction  of  amestbcBia  by  the  nitrous 
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oxide,  nnd  tbe  maintenance  of  this  insensibility  by  the  use  of  the  vapor 
of  ether.  In  this  way  one  anaesthetic  supplements  the  other,  and  the 
safety  of  the  one  is  combined  with  the  persistence  of  tlie  other. 

Bichloride  of  Methylene,  originally  suggested  as  an  ansesthetic 
1)y  Dr.  Richardson,  has  lately  been  extcnBively  used,  especially  at  Guy's 
Hospital  and  at  the  Moorflelds  Ophthalmic  Hospital.  Its  advantages 
over  chloroform  are  said  to  be  greater  rapidity  of  action,  complete  and 
rapid  recovery,  and  the  absence  of  muscular  rigidity  during  administra- 
tion, and  of  unpleasant  after-symptoms.  Over  nitrous  oxide  it  has  tlie 
advantage,  that  the  anaesthesia  con  be  maintained  for  liny  length  of  time. 
Though  said  to  be  safer  ttian  chloroform,  its  use  is  not  perfectly  free 
from  danger,  more  than  one  fatal  case  having  already  occurred;  and  if 
used  for  operations  lasting  more  than  two  minutes,  it  seems  quite  as 
liable  to  cause  vomiting.  To  produce  rapid  anaesthesia,  it  is  necessary 
that  the  vapor  be  inhaled  in  as  concentrated  a  state  as  possible,  all  un- 
necessary admission  of  air  being  avoided.  For  this  purpose  an  appa- 
ratus has  lieeu  devised  by  Mr.  Rendle  of  Quy's  Hospital,  consisting  of 
a  leather  cylinder,  open  at  one  end  and  shaped  so  as  to  fit  closely'  over 
the  mouth  and  nose,  the  otiter  end  l)eiug  dome-shaped  and  perforated  so 
as  to  admit  sufficient  air  for  respiration,  in  the  interior  of  this  cylinder 
is  a  loosely  fitting  fianuel  bag,  which  overlaps  the  o{>en  end  and  is  se- 
cured by  an  elastic  band.  The  administration  is  performed  as  follows. 
One  drachm  of  the  bichloride  of  methylene  is  sprinkled  on  the  inside 
of  the  flannel  bag,  and  the  leather  cylinder  is  immediately  placed  over 
the  face  of  the  patient;  at  first  it  must  not  fit  accurately  to  the  nose 
and  mouth,  but,  as  soon  as  the  patient  can  bear  it,  it  must  be  prosseil 
firmly  down  so  as  to  exclude  all  air,  except  sucli  as  passes  through  the 
bag.  By  these  means  antesthesia  sufficient  for  opening  an  abscess  is 
usually  produced  under  one  minute,  passing  off  as  rapidly  as  it  was  in- 
duced. If  the  administration  be  prolonged  until  the  drachm  of  the 
l>ichloride  is  completely  exhausted,  the  aniesthesia  usually  lasts  about 
five  minutes;  the  patient  on  recovering  being  able  to  walk  away  with 
only  a  slight  feeling  of  giddiness.  If  necessary,  a  second  drachm  may 
be  tised  to  prolong  the  effect;  but  the  after-symptoms  then  resemble 
those  of  chloroform,  though  in  a  somewhat  minor  degi-ee.  The  signs  of 
danger  during  administration  are  lividity  of  the  face,  and  cessation  of 
the  pulse  and  respiration.  If  they  occur,  it  is  best,  according  to  Dr. 
Bader's  advice,  to  place  the  patient  at  once  in  tlie  recumbent  position 
on  the  left  side,  with  the  tongue  well  pulled  forwai*d,  when  the  sym|>- 
toms  will  gradually  pass  off.  I)r.  Richardson  has  concluded  from  expe- 
riments on  animals,  that  in  fatal  cases  respiration  and  the  heart's  action 
cease  at  the  same  time.  In  hospital  practice,  whero  time  is  of  consider- 
able importance,  it  has  been  found  to  be  a  convenient  plan  to  induce 
anaesthesia  in  the  first  instance  by  means  of  bichloride  of  methylene; 
and  to  maintain  it  afterwards  as  long  as  may  be  necessary  by  chloroform. 

The  Treatment  of  the  £j£reots  arising  firom  an  Overdose  of 
AnsBSthetlcs  is  conducted  on  two  principles: — 1,  the  establishment  of 
respiration,  either  natural  or  artificial,  so  as  to  empty  the  lungs  of  the 
vapor  contained  in  the  air-cells,  and  to  aid  the  oxygenation  of  the  blood; 
and  2,  the  stimulation  of  the  heart's  action,  and  the  maintenance  of  the 
circulation. 

The  first  principle  of  treatment — that  of  reestablishing  respiration — 
is  most  serviceable  in  the  asphyzial  form;  the  other — that  of  stimulating 
the  heart — when  the  syncopal  symptoms  are  present.  But  in  all  oases 
they  may  most  advantageously  be  employed  in  combination. 
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Thetrefttinenttoheadoijterl  on  the  occurreiiuc  of  tlangcrous  symptoms, 
or  of  App&rcnt  death  from  chloroform,  \a  as  follows. 

I.  The  administralioii  of  llie  vapor  aiiist  beat  once  discontinued. 

2-  The  tongue  shotdd  bo  buizmI  with  the  fingers,  or  with  a  liook  or 
forceps,  and  drawn  out  of  the  mouth;  and  the  larynx  pushed  npso  that 
Ibe  glottis  may  Iw  opened. 

3.  Fro&h  air  shofdd  t>e  admitted  to  the  patient  by  opening  doom  and 
windows,  and  by  preventing  bystanders  or  spectators  ri'om  crowding 
ronnd. 

4.  All  conAtrictiona  shonid  be  removed  from  the  patient's  throat  and 
cbest,  and  the^o  parts  should  be  freely  expoBcd. 

5.  Artiflcinl  respiration  must  at  unce  and  witliont  delay  he  set  up, 
whilst  these  other  ineosiiref*  are  beinir  carried  owl,  either  by  the  burgeon 
•|iplying  bis  month  to  the  patient's  lips,  and  thnn  breathing  into  the 
ebest;  or,  what  is  preTerable,  by  the  alteniBte  and  steady  compression 
and  relaxation  of  rhe  walls  of  the  patient's  clieRt. 

<5.  Electricity  may  be  applied  freely  over  the  heart  and  dinpliragm 
tliroiigh  to  the  spine,  by  means  of  the  electro-mngnctie  or  otiier  uoiivc- 
nient  apparatus. 

7.  As  ncces^ory  means,  fnction  of  the  extremities  may  be  e^nploycd ;  a 
little  brandy  rubbed  inside  the  mouth  ;  and  cold  water  dashed  on  the  f»ce. 

The  nitrite  of  nmyl  would  tippear,  from  the  experiments  of  Dabney 
on  animals  and  from  recent  obwcrvalions  on  man,  to  he  an  antidote  to 
cbloroform-poisoning,  Instb  in  its  syncopal  and  asphyxiul  forms;  the 
inspiration  of  the  vapor  of  ten  to  dlleen  drops  of  the  nitrite  unloading 
the  vessels  and  restoring;  the  heart's  action. 

Xiooal  AneBsthesla  may  be  induced  by  fi*eezing  a  part.  This  is 
done  in  two  ways:  1,  by  the  application  of  a  freezing  Tnixture;  2,  by 
the  rapid  evaporation  of  very  pure  ether.  The  application  of  a  frigoriGc 
mixture  of  ice  and  ^now,  as  introduced  by  Dr.  J.  Arnoit,  may  very  con- 
▼eiiiently  be  employed  in  many  cases  in  which  the  internal  administration 
of  anieftthetlcs  is  either  inadmissible  or  inconvenient.  It  can  only  be 
prodaccii  with  certainly,  however,  in  those  cases  in  which  the  incisions 
merely  implicate  the  skin  and  subcutaneous  structiires,  as  in  0[>ening 
a btscosses,  slitting  up  sinuses,  avulsion  of  toe-nails,  or  removing  small 
and  superQcial  tumors.  For  all  such  purposes,  however,  it  is  extremely 
valuable. 

The  mode  of  using  the  /rigor ijic  mijcture  is  as  follows.  AlK)ut  a 
tamblerful  of  rough  ice  is  put  into  a  strong  canvas  bag,  and  finely  pow- 
dere^l  with  a  mallet.  It  is  then  poured  out  on  a  sheetof  paper,  and  half 
its  bulk  of  salt  is  quickly  mixed  with  it  by  means  of  nn  ivory  or  wooden 
pa(>er-knife.  The  mixture  is  then  put  into  a  muslin  or  gauze  bng,  sus- 
pended from  a  wooden  ring,  and  api>iied  to  the  part  for  from  five  to  ten 
rntnutes.  So  aoon  as  the  skin  becomes  white,  opaque,  and  hard,  ann:?s- 
thv«ia  is  produced,  and  the  incisions  may  be  made  without  any  pain 
bring  txfterienced.  The  frozen  part  speetlily  recovers  itself,  no  incon- 
venience resulting. 

The  rapid  evnporaiion  of  highly  rectified  ether  boa  been  very  Ingeni- 
ously and  successfully  applied  by  Dr.  Richardson  in  the  itro<iuclion  of 
cold  sufficient  to  freeze  a  pnrt,  and  thus  render  it  temporarily  insensible. 
A  fine  spray -jet  of  ether  of  a  low  specific  gravity  is  thrown  upon  the 
part  to  t>e  anafsthetized.  The  skin  rapidly  becomes  white  and  hard — is, 
in  fact,  frozen.  This  method  of  inducing  local  insensibility  to  pain  is 
more  exact  an<l  efllcacious  than  that  by  the  frigorilic  mixture,  and  is 
generally  preferred.     It  is  applicable  in  the  same  class  of  cases. 
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PERFORMANCE  OP  AN  OPERATION. 

The  Incisions  for  the  operation  itself  should  be  carefully  and  properly 
planned, so  as  to  give  sufficient  space  with  as  little  mutilation  as  possible; 
and  in  some  cases  they  must  be  arranged  with  the  view  of  subsequent 
extension,  should  the  state  of  things  be  discovered  to  require  it.  They 
should  be  made  freely,  without  tailing;  the  point  of  the  knife  being 
entered  and  withdrawn  perpendicular!}',  and  made  to  cut  with  a  rapid 
sawing  motion,  due  attention  being  at  the  same  time  pai<l  to  the  resistance 
of  the  tissues,  so  that  the  Surgeon  may  not,  by  using  too  much  force, 
plunge  or  jerk  his  scalpel  or  bistoury  into  the  part.  The  scalpel  should 
be  set  on  a  smooth  ebony  handle,  which  is  less  slippery  than  an  ivory 
one  when  wetted  with  blood,  and  admits  of  greater  delicacy  of  touch ; 
it  should  he  light  in  the  blade,  nearly  straight-backed,  and  slightly  bellied 
on  the  cutting  edge.  When  very  free  nnd  extensive  incisions  are  re- 
quired, as  in  the  removal  of  large  tumors,  &c.,  Listou's  spring-backed 
bistoury,  of  proper  size  and  shape,  is  a  most  convenient  instrument. 
Whilst  the  incisions  are  being  made,  care  must  be  taken  that  too  much 
blood  is  not  lost.  This  may  be  prevented  most  conveniently  by  the  use 
of  the  tourniquet,  or  by  an  assistant  compressing  the  main  artery  of  the 
limb.  Many  operations  may  be  rendered  comparatively  bloodless  by 
raising  the  part  or  limb  before  the  artery  is  compressed  or  a  tourniquet 
is  applied,  so  as  to  empty  the  vessels  of  their  contents.  If  the  seat  of 
the  operation  be  such  as  not  to  admit  of  this,  the  assistant  must  compress 
the  bleeding  vessels,  as  they  are  divided  during  the  operation;  and  as 
soon  as  it  is  concluded  he  must  remove  his  fingers  from  them,  one  by 
one,  to  admit  of  their  being  ligatured,  or  twisted. 

Bloodless  Methods. — Various  devices  have  been  employed  for  many 
years  past  to  diminish  the  loss  of  blood.  The  oldest  of  these  is  bandag- 
ing the  limb  firmly  to  the  level  at  which  the  tourniquet  is  applied,  l)efore 
tightening  the  screw.  This  was  found  not  to  be  very  efficient,  especially 
when  a  pad  was  used  over  the  main  artery  beneath  the  band  of  the 
tourniquet.  Lister  lias  shown  that  the  limb  may  be  rendered  almost,  if 
not  perfectly  bloodless,  by  simply  elevating  it  as  high  as  possible  for 
about  one  minute  while  it  is  firmly  rubbed  in  the  direction  of  the  circu- 
lation, and  then  rapidly  applying  a  tourniquet  without  a  pad.  A  piece 
of  card  should  be  inserted  beneath  the  screw  of  the  tourniquet  to  save 
the  skin  from  being  pinched.  The  most  perfect  method,  iiowever,  that 
has  yet  been  invented,  is  that  of  Esmarch,  of  Kiel,  which  is  thus  carried 
out.  An  elastic  bandage  is  applied  spirally  from  the  lower  extremity  of 
the  limb  upwards  to  the  point  at  which  the  tourniquet  is  to  be  put  on. 
The  tourniquet  consists  of  a  stout  piece  of  India-rubber  tubing  about  f 


Fig.  3.— Esmareh't  Hothod. 

in.  in  diameter  and  2  ft.  in  length,  having  a  hook  fixed  to  one  end  and  an 
eye  to  the  other.    This  is  stretched  and  wound  firmly  round  the  limb 
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two  or  three  times.  It  often  liappons  that  tlic  hook  does  not  meet  the 
eye  exactly  aa  it  is  wantod  to,  so  ilmt  lmUici'  hii  extra  luni  of  the  lube 
mudt  be  put  ruund  the  limb,  ur  the  rormci-  turns  utuliily  rulnxeil.  Thia 
may  In*  obviated  by  replacini;  ihe  hfiok  and  cyo  by  two  pieces  of  sloui 
Inpc  bound  on  to  the  end  of  the  Indin-rubl>ur  tube.  The  tube  can  then 
be  applied  with  exactly  the  nmonnt  of  force  roquij-od,  and  secured  by- 
lying  llie  two  pieces  of  ta|>c  lojjttlicr.  On  removing  the  elastic  baiuhige 
from  below  tlie  tourni(piet,  the  limb  will  be  found  to  be  abaohitely  blood- 
less, even  the  bones  very  frequently  yielding  no  blood  on  being  cut. 
With  the  exception  of  the  elasticity  of  the  akin  snd  the  retraction  of  the 
musclcA,  the  oj»eraUon  exactly  resemblea  one  on  a  dead  body.  In  this 
&tate,  all  vesstds  of  any  size  can  be  seen  and  lied  before  the  loiirniquet  is 
reniovtffl.  On  removing  the  tourniquet,  when  the  blood  returns  to  the 
wounded  part,  very  free  oozinj;  will  set  in,  which  often  takes  some  time 
to  arrest  by  means  of  coM  uud  exposure  to  tlie  air.  Thus  it  may  happen 
that  the  patient  loses  as  much  blood  as  if  Ksinarch's  mctliod  had  not 
been  eniploye<b  Various  objections  have  been  raised  to  Esmarch's  hlood- 
Icos  method.  It  has  been  stated  that  it  causes  sloughing  of  tlic  flaps  and 
increases  the  tendency  to  secondary  haemorrhage  after  large  amputations, 
by  unnaturally  augmenting  the  proportion  of  blood  in  the  body,  aud  ao 
giving  ri^e  to  increased  arterial  tension. 
Neither  of  these  statements  is  supported  by 
exprrienee.  A  more  rational  objection  against 
it  is  th.tt  when  the  limb  is  infiltrated  wiLii  tlic 
products  of  intlamniation,  or  when  perhaps 
clot«  exi.«t  in  the  veins,  these  may  l>e  driven 
on  inti)  the  circulation  by  the  application  of 
tlie  elflstic  bandage.  Although  no  case  of 
such  au  accident  Itas  been  rceorded^it  would 
be  safer  when  such  conditions  exist  to  euiply 
the  limb  of  blood  by  the  simpler  plan  of 
elevation  and  gentle  rubbing  as  l)efore  de- 
»crik)«*d.  The  same  plan  is  also  l»etler  em- 
ployee! in  cases  nf  cancer  or  sarcoma,  in  which 
111*  danger  of  dislodging  particles  an<l  <lriving 
thein  into  tlie  circulation  would  be  very  con- 
siderable. It  must  be  remembered  in  apply- 
ing tijc  lndia-rublH.*rbHnd  that  enormous  pivs- 
flore  is  easily  obtained  by  a  few  turim  one 
oxer  the  other,  so  much  bo,  that  in  situations 
in  which  the  chief  nerves  lie  very  dose  to  the 
bone^,  as  in  the  arms,  symptoms  of  paralysis 
laating  some  weeks  are  i*ecorded  by  Ijangen- 
beck  AS  having  resulted  from  its  use.  The 
aidvaotages  of  the  bloodless  method  in  opera- 
tiofison  diM-ase<l  boues  and  joints  nnd  in  the 
removal  of  tumors  are  even  greater  than  in 
awpuintions.  Whatever  form  of  tourniquet 
is  cfMployeO,  it  is  to  be  taken  olf  as  soon  as 
all  the  vessels  which  can  be  seen  have  Inien 
tied  ;  the  assistant,  however,  if  oozing  con- 
tinue aller  all  jetting  vessels  have  been  tied. 
may  nn-est  it  by  exposure  to  the  air,  or  by 
pmiriug  a  stream  of  cold  water  ui>on  tl»e  wound.  In  some  cases  the 
preasurc  of  a  pat!  and  bandage,  an<l  in  others  that  of  a  sand-bag,  will 
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arrest  this  bleeding ;  but  in  the  majority  of  instances  the  position  and 
coaptation  of  the  flaps  will  suffice. 

The  Sutures,  if  any  are  needed,  should  be  introduced  at  the  time  of 
the  operation,  whilst  the  patient  is  still  under  chloroform.  If*  the  wound 
be  dressed  at  once  they  are  tied  in  the  usual  way,  and  the  edges  thus 
brought  neatly  tog(;ther.  If  the  dressing  of  the  wound  be  deferred  for 
a  few  hours,  they  should  be  lefl*  to  hang  loose,  and  not  be  drawn  tight 
until  the  wound  is  dressed.  In  this  way  the  patient  is  saved  the  pain, 
which  is  always  much  complained  of,  of  introducing  the  sutures  at  the 
time  of  the  dressing.  They  are  generally  best  made  of  dentist's  twist, 
of  moderate  thickness,  so  as  not  to  cut  out  readily.  Silver  or  unoxydis 
able  iron  wire  forms  an  excellent  material  for  sutures  in  the  plastic 
operations,  and  in  many  other  cases  in  which  the  silk  thread  is  apt  to 
irritate.  In  some  cases,  where  much  tension  is  exercised,  or  great  accu- 
racy required,  hare-lip  pins  are  preferable  to  ordinary  sutures. 

Dressing  of  the  Wound. — There  is  a  local  as  well  as  a  constitu- 
tloiiHl  hygiene.  For  the  proper  healing  of  a  wound  it  is  not  enough  that 
the  general  sanitary  conditions  of  the  patient  be  scrupulously  attended 
lo.  There  is  a  hygiene  of  the  wound  as  well  as  of  the  body  that  requires 
scrupulous  care,  if  this  be  neglected,  not  only  will  the  healing  of  the 
wound  be  retarded,  but  the  health  of  the  body  and  tl»e  life  of  the  patient 
will  be  endangered  by  coutamination  from  a  foul  sore  or  a  fetid  abscess 
half  filled  with  putrescent  pus  and  swarming  with  filth-begotten  organ- 
isms. 

This  local  or  wound-hygiene  consists  in  the  prevention  of  the  reten- 
tion and  consequent  decomposition  of  discharge,  whether  of  blood, 
serum,  or  pus,  by  the  use  of  drainage,  frequent  ablutions,  or  injections 
with  antiseptic  washes,  and  protection  from  the  air.  The  dressing  of 
an  operation-wound  presents  nothing  peculiar,  or  that  in  any  way  differs 
from  what  is  adopted  in  ordinary  inciseil  wounds.  As  a  general  rule, 
the  wound  should  be  dressed  before  the  patient  leaves  the  table;  should 
there  be  any  reasons  for  departing  from  this,  the  plan  that  was  recona- 
mcnded  by  Liston^and  which  was  invariably  adopted  in  former  years  at 
University  College  Hospital,  is  a  very  excellent  one,  viz.,  to  leave  the 
wound  open  with  a  piece  of  wet  lint  interposed  between  its  lips,  for  two 
or  three  hours,  until  its  surfaces  have  become  glazed ;  the  lint  is  then 
carefully  removed,  any  small  coagula  arc  gently  taken  awaj',  and  the 
sides  of  the  incision  brought  into  apposition,  the  sutures  being  drawn 
tight  and  tied.  Long  strips  of  plaster  of  moderate  width  should  now 
be  applied ;  these  may  be  either  of  the  isinglass  or  the  common  adhesive 
kind,  each  having  advantages  that  recommend  it  in  particular  cases,  with 
corresponding  disadvantages  that  exclude  it  in  others.  The  isinglass 
plaster  is  clean,  unirritating,  and,  being  transparent,  allows  a  good  view 
of  subjacent  parts;  but  it  has  the  disadvantage  of  loosening  and  stripping 
off  when  moistened  by  the  discharges  or  dressings,  whicli  often  renders 
it  a  very  inefficient  support.  The  common  adhesive  plaster  is  more 
irritating  and  dirty,  but  it  is  much  stronger,  and  holds  more  tightly,  not 
loosening  so  readily  when  moistened.  Should  the  Surgeon  prefer  ^^  anti- 
septic'* dressings,  he  must  employ'  tliem  in  accordance  with  the  rules  laid 
down  in  the  CImpter  on  the  Treatment  of  Wounds.  But  in  any  case  he 
must  not  omit,  especially  if  the  operation  wound  be  deep  and  extensive, 
to  use  a  "drainage-tube,"  in  order  to  prevent  the  retention  in  it  of  the 
serous  fluid  that  oozes  from  the  cut  surfaces,  and  the  retention  of  which 
in  the  wound  is  in  many  ways  most  injurious.  In  some  cases,  in  which 
the  wound  is  in  such  a  situation  as  to  admit  of  it,  and  more  particularly 
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if  it  be  a  deep  tlionofh  clean  cut — rs  after  the  extirpAtion  of  a  tumor — 
rrenl  advmitn^c  will  lit;  fonud.  after  the  sutures  have  been  introdnced 
uid  the  plHsltTS  ap|)lit'd,  \u  padding  the  part  exteniftlly  with  a  firm  rom- 
trt'ss  of  i\ry  lint,  and  then  "iM'^.v^'g  *!  roller  tightly  hut  evenly  over  all, 
st9  to  compress  the  sides  ufrainst  the  bottom  of  the  wound  and  tlie 
Iges  firmly  one  against  the  other.  In  this  way  will  not  only  all  oozing 
prevented,  but  <iireot  coalescence  and  union  of  the  opposed  surfaces 
1n»y  be  securerl.  This  dry  compress  may  be  left  undisturbed  for  forty- 
right  bourSf  when  it  should  be  removed  and  another  applied,  or,  if  it 
tp|>ear  more  desirable,  the  part  covered  with  water-dressing. 

The  jHjrtitvm  of  the  part  should  l>e  carel'ully  attended  to,  so  that  the 
dges  and  surfaces  of  the  incision  be  brought  into  proper  contact;  more 
iny  be  <1one  in  this  way,  without  pain  or  uneasiness  to  the  patient,  than 
y  any  amount  of  traetion  and  pressure  that  can  be  exorcised.     The  part 
(liuiitd   be  so  arranged  that  one  end  of  the  incision  may  be  the  more 
te|>cndent,  so  as  to  lacilitate  the  escape  of  disohar<i;cs.     One  end  of  each 
;attir«  should   be  cut  off  short,  the  otlier  l>eing  left  of  a  moderate 
•ngth  to  hang  out  of  the  lowest  part  of  the  wound,  provided  that  the 
Itrcad  do  not  lie  along  its  whole  line.     A  narrow  e*trip  of  water-dressing 
thouM  then  be  applied  along  the  edge  of  the  ineision.     The  Qrst  dress- 
ings need  not  be  cJiunged  until  about  the  third  day  after  the  operation, 
inle»»  they  Itecome  loose  or  have  been  too  tightly*  applied,  witen  they 
th3'  be  snipped  across.     If  the  sutures  do  noi  interfere  with  the  escape 
>X  the  discharges;  and   do  not  produce   undue  irritation  or  excessive 
[traction,  they  may  be  lelt  in  for  a  few  days  longer.     In  amputations, 
t^^sfKrcinlly  in  cachectic  subjects,  they  mny  frecineutly  be  left  undisturbed 
for  six  or  eight  days,  with  much  advantjige. 

If  union  Ao  not  take  place  li}*  ndhesive  inflanjmntion,  and  suppuration 
have  commenced,  with  much  tension  and  heat  ^dM»^t  the  part,  the  substi- 
tnliou  of  a  potdtire  for  the  waler«dreKsing  will  Iw  advantageous.  When 
|iij|i(Miration  lin^  fairly  set  in,  the  applications  shoidd  be  changed  at  least 
twite  or  Ihrice  iii  the  twenty-loiir  hourn,  and  the  wound  may  with  ad- 
vant^Lge  be  wa.'^hed  out  twice  a  day  with  iiijeciions  of  carbolizcd  water. 
The  neglect  of  this  precaution  often  gives  rise  to  much  irritation,  and 
n^tnrds  the  healing  process  by  the  aceumulution  of  discharges  in  and 
around  the  wotmd.  Care  shouhl  also  be  tiiken  that  there  is  a  free  escape 
fur  (he  pus,  which  may  sometimes  be  pent  up  by  the  too  early  cohesion 
the  vdge«,  without  a  corresponding  agglutination  of  the  <ieei>or  sur- 
of  the  wound.  As  grnnulations  spring  up,  it  may  become  necessary 
*«titute  af^tringcnt  dressings  O^r  the  emollient  ones;  and  the  parts 
well  supported  by  Imndnges,  espccinlly  in  ainputatious,  and  in 
where  there  i»  a  tendency  to  bagging  of  matter, 
le  Constitutional  After-treatment  of  operaiious  demands  as 
Diurh  atttniion  on  the  part  of  the  surgeon  as  the  management  of  Ihe 
*oand  itself.  Immediately  after  the  operation,  and  befme  the  efPeets 
of  the  nnit'stheiics  h.'ive  passed  off,  the  patient  should  be  comfortably 
arranged  in  l»ed,  with  the  elothes  suppi»rled  by  a  cradle,  or  other  contri- 
rancct  away  from  the  piirt  imjilicated,  an  opiate  should  then  be  adnan- 
btered.or  a  little  wine  and  water  if  there  bo  fiiintncss,  and  the  imticnt 
kept  •"-  '"'i"f  as  possible, 

\\  I  d  to  the  Diet  after  the  operation^  this  must  depend  entirely 

on  the  {kvui-iiI'a  constitutional  powers,  his  previous  habits,  his  oge,  »nd 
opon  the  severity  of  the  operation.  Hut,  as  a  general  rule,  it  mny  be 
itatcd  that,  as  an  operation  is  a  shock  ti>  the  system,  the  constitutional 
)«jwcrs  require  to  be  matntaiueil  alter  its  pcrformaucc  This  is  more 
VOL.  I.. — 6 
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particularly  the  case,  if  the  mutilation  be  severe,  or  the  subsequent  sup- 
puration abundBnt.  If  the  patient's  Btrength  be  gootl,  not  having  l>eeu 
broken  l)y  previous  disease  or  suffering,  and  if  llie  operation  be  a  slight 
one,  as  the  nmpnlation  of  a  linger,  or  the  reniov»l  of  a  small  tumor,  he 
may  have  lialf  his  usual  diet  allowed  for  a  few  days,  but  with  little,  if  any, 
stimulants.  It'  the  operation  have  been  more  nevere,  but  not  capital,  no 
soliils  should  be  allowed,  but  broths  and  nourishiui;  liquids  alone  given 
for  the  first  few  days.  If  the  operation  have  been  a  capital  one,  the 
patient's  health  and  strength  being  ollierwise  good,  he  may  be  restricteil 
to  farinaceous  slops  and  beef-tea  until  suppuration  has  come  on  ;  indeed, 
up  to  this  lime,  the  febrile  reaction  will  usually  prevent  the  patient  from 
taking  solid.  Some  light  pudding  may  then  be  added  ;  and  tiie  diet  maj', 
as  the  case  progresses,  be  gradually  improved  by  the  successive  aildition 
of  fish  and  the  lighter  kinds  of  meat,  with  a  moderate  quantity  of  stimu- 
lants, as  required,  until  it  rejich  the  normal  stamlard.  It  not  unfrcquently 
happens,  however,  that  a  totally  difl't'rent  course  must  be  pui-sucd.  It 
is  not  my  intention  lo  enter  n(>on  the  j;i"cat  que&tion  of  the  use  and  abuse 
of  alcohol  as  an  article  of  diet.  But  us  n  medicinal  agent  in  severe  sur- 
gical cases  tberc  can  be  no  doubt  of  Ihc  great  utility,  indeed  the  indis- 
pensable necesbity,  of  alcolnd  in  some  shiqie.  If  the  patient  have  been 
much  reduced  by  the  long-coniiniied  3ui)puration,  or  other  depressing 
causes  before  the  operation;  if  he  be  old  and  weakly  in  constitution,  or 
have  been  in  the  hithit  of  taking  a  very  considerable  quantity  of  stimu- 
lants, it  will  be  absolutely  necessary  lo  adopt  a  tonic  and  stimulating 
mode  of  treatment.  Indeed,  in  hospital  practice  especially,  this  is  by 
far  tbe  most  successful  mode  of  treating  patients  after  severe  operations ; 
without  it,  many  would  have  sunk,  whom  I  have  seen  saved  by  the  free 
administration  of  large  quantities  of  l>randy,  wine,  porter,  eggs,  and 
beet-tea  from  the  very  time  of  the  operation  ;  that  stimulant  being  given 
to  which  the  patient  is  actuistomed  in  a  state  (A'  health.  This  plan  of 
treatment  is  also  one  of  the  hest  preventives  of  those  low  and  diffuse 
forms  of  inllammation  that  are  so  L'ommnnly  fatal  in  these  cases;  ami 
when  they  come  on,  I  know  no  better  remedy  than  the  brandy-and-egg 
mixture,  freely  administered.  In  all  tins,  however,  tbe  Surgeon  must 
be  guided  by  the  patient's  pulse,  his  previous  habits,  and  tlie  strenaih  of 
his  i-onstitution  ;  and  nothing  requires  greater  judi^ment  than  the  admin- 
istration of  stimulants,  according  to  tiieee  particulars.  The  great  im- 
portance of  attending  scrupulously  to  the  general  cleanliness  of  the 
patient,  and  to  tht  ventilation  of  the  ward  or  room  in  which  he  is  lying, 
as  the  hest  means  of  preventing  the  occurrence  of  tlie  lower  forms  of  in- 
flammatory mischief,  need  scarcely  be  insisted  on,  as  these  hygienic  pre- 
cautions are  universally  recognized  as  Iteing  of  the  fir-st  im[)ortauce  under 
such  circumstances. 

The  remote  effect  of  the  major  operations  la  a  subject  that  requires 
investigation.  Do  i>oople  who  have  undergone  any  of  the  greater  ope- 
ratioiis,  and  who  have  rccoveivd  from  the  immediate  etTects,  as  a  rule, 
live  as  long  as  those  who  have  not  sustained  a  mutilation  ?  I  am  disposed 
lo  thitdi  that  tltey  do  not.  When  we  rellect  on  the  enormous  number  of 
persons  who  suffer  amputations,  of  one  of  the  limbs  from  injury,  niider 
the  age  of  thirty,  it  is  remarkable  how  seldom  one  sees  an  old  |)erson  in 
a  hospital  or  elsewhere,  who  lost  a  limb  in  early  life.  I  am,  of  course, 
ouly  speaking  of  amputations  for  injury.  Those  who  have  undergone 
this  operation  for  strumous  or  malignant  disease,  necessarily  frequently 
die  early  from  recurrence  of  the  constitutional  vice  in  other  parts  of  ttie 
body.     So  also  with  respect  to  lithotomy.     Very  many  boys  are  cut  for 
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•ton«  every  year  anri  recover,  but  I  scarcely  rocollect  to  have  ever  mot 
with  a  miiMle-agort  nitiilt  wiio  bnil  hceu  operHted  on  in  eliildhood. 

The  various  Spocinl  Operations  will  I>econ8itlero(i  when  treating  of  the 
several  Injuries  ami  DisenBes  for  which  they  are  re<|uireil;  bnl,  a.s  Ampu- 
talions  <1o  not  reinlily  Tall  uiuler  any  Rpocin!  head,  being  reqjiired  for  n 
vast  vjiriety  of  diderent  conditions,  it  will  be  moru  convenient  to  coii- 
sider  tbcm  here. 


CUAPTER    II 


AMPITATIONS  AND  DISARTICULATIONS. 

Thk  term  Amputation  means  the  soparntion  or  removal  of  a  part  of 
Lbe  body.  It  is  most  commonly  applied  to  the  removal  of  a  limb,  but 
Aometimes  also  to  that  of  uther  partH,  a^  the  breast  or  penis. 

The  freqtieney  of  amputation  of  the  limbs  lias  much  lessened  of  late 
yejLfS ;  other  and  less  severe  modes  of  Lreutment  being  now  siicceHsfully 
fotlowed  in  many  cases  of  diseased  joint,  of  anetirism,  and  of  compound 
fracture.  Still  araputntions  are  among  the  most  frerjuent  operations  in 
surgery,  and  will  eontinne  to  Ite  so  as  long  as  the  human  body  is  liable 
to  »evere  mutilations,  to  gangrene  of  the  limbs,  and  to  malignant  and 
other  incurable  diseases  of  the  bones  and  joints.  It  has  been  somewhat 
the  fashion  to  decry  amputation  ;  and  to  speak  of  this  operation  as  an 
opprobrium  to  curative  surgery.  liut,  tlnjugh  no  surgeon  can  deprecate 
unnecessary  amputations  more  strongly  ttiau  I  do,  yet  I  cannot  admit 
that  the  removal  of  a  limb  is  an  operaiion  of  less  merit  thau  auy  other 
prucceding  adopted  when  all  other  means  have  failed  in  curing  the  dis- 
eased part,  or  in  saving  the  palient^s  life  from  danger*  And,  surely,  it 
is  rather  a  subject  of  just  pride  than  the  reverse,  for  the  Surgeon  to  be 
able  to  save  the  whole  of  the  body  by  sacrificing  by  a  simple  operation 
a  limb  that  has  l>een  utterly  disorganizeil  nr  spoilt  by  disease  or  injury. 
In  the  performance  of  an  amputation,  also,  muchvlexterity  may  frequently 
be  di-^played  ;  and  there  is  commonly  great  scope  for  surgical  skill  in  the 
constitutional  treatment  of  the  patient  both  before  and  after  the  opera- 
tion. 

The  amputation  of  a  limb  is  generally  performed  through  the  conti- 
nntty  of  a  bone*,  when  done  at  a  joint,  it  is  called  a  Disarticulattun, 


THE  PERFORMANCE  OP  AN  AMPUTATION. 

Id  i>crforming  an  amputation  there  arc  several  distinct  steps  which 
moat  be  considered  separately.  They  consist  in — I.  The  prevention  of 
hemorrhage  during  the  operation;  2.  The  mode  of  forming  the  flaps  or 
of  cutting  through  the  soft  parts;  3.  Sawing  the  bone;  4.  The  arrest  of 
liwmorrhnge  after  the  removal  of  the  limb ;  and  5.  The  dressing  of  the 
atuiDp. 

I.  Pekveistiom  of  hemorrhage. — The  loss  of  blood  daring  the  ope- 
ration ia  the  great  primary  danger  which  must  l>€  carefully  guarded 
•gainsU  As  a  general  rnle,  it  is  lK?tterto  i»rcvent  this  by  the  application 
of  a  tourniquet  than  by  trusting  to  the  compression  of  the  artery  by  an 
ftastBt4iit*8  Angers;  the  tourniquet  arreiits  the  Sow  of  blood  through  the 
OolUUral  veasela  as  well  as  through  the  main  trunk,  whilst  the  linger  cau 
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only  stop  the  current  of  blood  that  passes  through  the  latter.  When  the 
tourniquet  is  applied,  the  pad  should  be  carefully  placed  over  the  artery, 
and  the  band  buckled  rather  tight;  but  the  instrument  should  not  be 
screwed  up  until  the  moment  of  the  operation.  It  should  then  be 
tightened  rapidly,  so  as  to  lessen  the  liability  to  congestion  of  the  lower 
part  of  the  limb  that  always  occurs  when  a  tourniquet  is  applied,  bnt 
which  is  especially  apt  to  ensue  when  the  instrument  is  slowly  screwed 
up.    The  first  effect  of  the  tightening  of  the  tourniquet  Is  to  compresa 


Fig.  0.— Pr«Mnre  with  Tbnmba.    Applloatlou  of  Toamtqaet  to  Femoral  Artery. 

the  large  veins  of  the  limb;  the  second,  to  arrest  the  flow  of  blood 
through  the  aiteiies :  hence  the  more  slowly  it  is  caused  to  act,  the 
greater  will  be  the  venous  engorgement  of  the  limb.  The  blood  that 
flows  from  the  limb  during  an  amputation  is  almost  entirely  venous, 
coming  from  the  lower  part  of  the  member.  In  those  cases,  as  of  chronic 
disease,  in  which  it  is  of  great  importance  to  save  blood  as  much  as 
possible,  it  is  a  good  precaution  either  to  keep  the  limb  raised  fur  a  few 
minutes  before  the  application  of  the  tourniquet,  or  to  bandage  it  tightly 
from  below  upwards  immediately  before  the  tourniquet  is  applied;  thus 
not  only  preventing  all  the  venous  congestion,  but  emptying  the  vessels 
of  their  contained  blood.  When  this  is  done,  the  tourniquet  should  be 
applied  without  a  pad.  In  this  way  the  amputation  may  be  rendered 
almost  bloodless,  or  Esmarch's  method,  described  at  page  54,  may  be 
adopted.  So  soon  as  the  muiu  arteries  have  been  tied  after  the  removal 
of  the  limb,  the  tourniquet  may  be  unscrewed  and  taken  off ;  the  assistant, 
however,  keeping  his  finger  on  the  artery  above  the  stump,  lest  any 
vessels  have  been  left  untied,  or  a  ligature  slip.  If  the  band  be  left  only 
half  loosened,  it  will  often  happen  that  venous  hemorrhage  continues 
abundantly  from  the  stump,  in  consequence  of  the  pressure  of  the  instru* 
ment  being  still  sufficient  to  prevent  the  return  of  the  blood  through  the 
veins.  This  will  at  once  cease  on  taking  the  tourniquet  completely  off, 
and  elevating  the  cut  surfaces. 

2.  Mode  of  Cutting  through  the  soft  parts. — In  amputations  and 
disarticulations,  the  Surgeon  has  the  choice  of  four  Operative  Pr<h 
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lureM: — (I)  The  circular  method;  (2)  the  oval   method;  (3)  flaps  of 
Lriouft  srzes  and  shapes;  and  (4)  a  combination  of  skiu  Oajis  with  a 
ircuinr  cut  through  the  muscles.     It  is  not  my  iutcntioii  to  cuter  into  a 
liftcusi^ion  as  to  the  relative  merits  of  the  circular  and  flap  methods,  for 
hioh  1  woiihi  refer  to  the  writings  of  Lislon  and  Vclpunu.     1  believe 
hal  by  either  the  circular  or  the  flap  method  an  equally  good  stump  may 
iltimately  l>e  formed;  but  that  much  will  depend  upon  the  special  dcx- 
•t^rity  vrliicli  the  Surgeon  may  have  aequired  by  the  hal)itual  performance 
of  one  or  other  of  these  operations.     Educated  in  the  doctrines  of  Listou, 
■^rho  invariably  amputated  by  the  flap  method,  and  who  certainly  did 
Ibis  with  wonderful  rapidity  and  precision,  1  have  been  in  the  habit  of 
f»erforming  this  operation  in  preference  to  the  circular,  over  which  it  cer- 
tainly |x><»sesses  tlie  special  advantages  ofgreater  celerity  in  perfornmnce, 
more  (Hrrfect  coaptation  and  smoothness  of  the  opposite  sides  of  the 
-wound,  and  a  greater  tondoney  to  union  of  the  stump  by  the  first  inten- 
,^     tion.     Hut.  though  giving  the  preference  as  a  general  rule  to  the  Ilap 
■KmnputMlion,  I  would  not  by  any  means  wish  it  to  be  un<lerstood  that  I 
^H  urge  its  adaption   in  nil   cases,  or  would  wish  to  exclude  entirely  other 
^HTaetho<ls  of  operating.     In  injuries,  especially,  no  one  method  can  always 
^B  V  adopted,  tlie  Surgeon  often  being  fil)tige<l  to  fashion  his  stump  as  best 
he  may  in  accordance  wiili  the  conditions  to  which  the  limb  has  been 
ffilnced  by  the  injury  inflicted  on  it.     Many  other  points  have  to  be  con- 
sidered, BHch  as  the  best  covering  for  the  hones,  the  best  pad  for  an  arti- 
limb,  and  the  best  drainage  for  the  stump  during  the  healing  pro- 

'Bot  it  is  interesting  to  ol>serve  how  the  method  of  amputating  has 
:d  materinlly  modifled  in  consequence  of  the  general  employment  of 


Vlf.  C^AnpnlRUoBofih*  Ann  by  tb«  (TireuUr  Metkod.    Coi«mocieem«al  offlrit  Uol«l«ft. 

AiMMtlii'lics.     In  the  pre-anrestheticdays,  the  only  means  of  saving  pain 
by  rapidity  of  operating.     Hence  rapidity  became  an  important  ele- 
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ment  in  tlie  performance  of  so  severe  bd  operation  as  an  ampnlation; 
and  tliia  was  Recurcil  Ity  the  flnp  method,  the  process  of  transflxion  and 
of  rapid  cutting  ontwnrds  being  mnch  less  pninftd  timn  tlint  of  a  slow- 
cutting  inwards.  liut  as  Anieslheties  are  now  trusted  to  for  securing 
immunity  from  suffering,  rapidity  is  of  less  importance  than  it  was 
foinieily.  Hence  many  methods  of  amputating  that  were  discarded  a 
quarter  of  a  century  ago  have  regained  their  ascendancy,  and  Surgeons 
now  deliberately  carve  out  flaps  liy  cutting  from  without  inwai*da,  regard- 
less of  the  grealei"  length  of  lime  required,  provided  the  result  is  more 
satihHictory. 

Amputation  by  the  Clroular  Method. — In  this  amputation,  the 
skin  and  fat  sre  first  divided  liy  a  single  sweep  of  the  knife  and  disHected 
up  for  a  distance  equal  to  hall'  the  diameter  or  the  limh;  the  muscles 
are  then  divided  by  another  circular  sweep  of  the  knife  and  retracted 
for  a  distance  varj'ing  from  one  to  two  inches,  according  to  the  thickness 
of  tlie  limb;  and  the  bone  is  sawn  as  high  up  as  possible.  Ja  tlie  tliigh 
luid  leg  it  was  recommended  l\v  Hey  to  cut  the  posterior  muscles  longer 
than  the  anterior,  to  allow  for  their  greater  contraction.  The  edges  of 
the  skin  are  brought  together  in  the  transverse  diameter  of  the  liml),  and 
a  stnmp  is  formetl  with  nbundani  covering  for  the  bones,  but  necessarily 
with  some  puckenng  and  projection  at  each  angle. 
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Fli(.  7. — Atnpautloo  of  tbo  Arm  \iy  ihe  Clnalftr  Uvihod.    fiAwlag  tbe  Boo«. 


During  the  late  Franco- Prussian   war,  the  circular  was  the  method 

almost  universally  nilopted  by  the  German  surgeons;  the  advantages 
they  claim  for  it  being  that  much  less  care  is  required  in  the  after-treat- 
ment than  in  the  flap  melh(td,  as  the  covering  to  the  bones,  containing 
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no  rniiscle,  is  less  liable  to  he  displaced,  and  the  patients  will  conse- 
quoDtly  bear  transportation  from  the  field  liospitals  at  an  earlier  period, 
a  matter  of  na  small  importance  in  military  surgery;  there  is  also  said 
to  t>e  less  liability  to  sloughing  than  wheu  the  operation  U  performed  by 
long  skin  Sups. 

In  some  eases  of  malignant  disease,  also,  when  it  is  desirable  not  to 
approaeli  too  nearly  to  the  diseased  portion  of  the  limb,  tlie  circular  may 
he  found  a  snfer  operation  tlian  the  flai>  method,  so  far  as  the  ultimate 
eonilition  of  the  [latient  is  concerned,  iu  lessening  the  liability  to  recur- 
rence. 

The  oval  method  is  especially  applicable  to  certain  amputations  and 
disarticulatinns  of  the  bones  of  the  hand  and  foot.  It  presents  no  ad- 
vantage in  the  larger  amputations. 

Flap  Amputation. — In  performing  Hap  nmputations  by  transfixion, 
the  Surgeon  »liould  stand  so  that  he  may  support  and  grasp  the  limb  to 
be  removed;  the  left  hand  beinir  placed  on  the  outer  siile  in  amputations 
of  the  left  limbs,  on  the  inner  side  in  those  of  the  right.  When  the  tlnps 
arc  cut  from  without  iiiwanls  and  raised  by  a  process  of  dissection,  the 
8iirgeon  will  And  it  more  convenient  to  stand  on  the  right-hand  sidn  of 
the  iimh,  so  thuL  he  may  take  the  fl;ips  liimself  while  he  leaves  the  limb 
to  the  cnro  of  an  assistant.  He  will  ooramencu  to  cut  the  fl.ap  at  the  si<io 
farthest  from  him. 


Vlf.  k.— Aiapalftllttn  of  Ibd  Thigh.    Aotiro-poitertor  FUp  Op«rmtloo.    Flap<  oat  hj  tniisflxlou. 

The  Amputating  InH/rumm/H  must  be  in  proper  order,  and  of  good 
cnnslruction.  For  the  smaller  amputations  llie  Surgeon  will  require 
atraight  spring-backed  bistouries,  narrow  or  bro.id  in  the  blade,  accord- 
ing lo  the  sire  of  the  part  to  be  remove<l.  Scalpels,  also,  not  loo  broad 
ID  tlie  blade,  are  useful  ia  cases  in  which  the  bistoury,  from  its  length, 
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might  be  inconvenient.  Cutting»-pliers,  with  long  and  strong  handles 
and  short  blades,  either  straight  or  curved,  as  may  be  most  convenient, 
are  especially  required  in  amputations  about  the  hands  and  feet.  The 
knives  for  the  larger  amputations  should  have  smooth  ebony  handles, 
and  be  well  balanced.  The  back  of  the  blade  sliould  run  straight  to 
the  point  and  be  well  rounded.  The  edge  should  taper  off  towards 
the  point,  with  a  good  convexity.  The  breadth  of  the  blade  should  vary 
from  K  ^o  I  of  an  inch,  and  its  length  should  be  proportioned  to  the 
thickness  of  the  limb  to  be  removed.  As  a  general  rule,  in  order  to 
make  a  good  sweeping  cut,  so  as  to  form  a  well  rounded  and  smooth 
flap,  the  blade  should  be  in  length  equal  to  about  double  the  thickness 
of  the  limb.  The  saw  should  be  strong  in  the  blade  and  back,  so  as  not 
to  bend  in  cutting.  The  blade  must  be  of  good  breadth,  and,  in  order 
not  to  hang  as  it  works  its  way  through  the  bone,  must  be  somewhat 
thicker  at  the  cutting  edge  than  elsewhere.  The  teeth  should  not  be  too 
fine,  and  must  be  set  crossways.  The  artery-forceps  may  either  be  of 
the  ordinary  "bulldog"  make,  or  may  l>e  broad  towards  the  point,  so  as 
to  allow  the  knot  more  readily  to  be  slipped  over  the  vessels  to  be  tied. 
Amputations  by  flaps  fashioned  from  the  soft  parts  so  as  to  cover  the 
bone  and  form  a  well-cusliioned  stump  may  be  performed  in  several  dif- 
ferent ways:  by  double  flaps,  by  one  long  rounded  flap,  or  by  one  long 
and  one  short  square  flap. 

The  Double  Flap  Amputation  is  that  which  is  usually  practised,  and 
that  we  shall  first  consider. 

The  two  flaps  may  be  made  either  by  cutting  from  without  inwards, 
or  by  transfixion — cutting  from  within  outwards.  I  generally  prefer 
transfixion  in  fleshy  parts,  as  the  thigh  or  arm;  but  cutting  from  with- 
out inwards  will  be  found  to  afford  the  best  result,  and  is  indeed  the 
only  mode  of  forming  the.flap,in  some  situations  in  which  the  bones  are 
naturally  thinly  covered,  as  on  tlie  outer  side  of  the  fore-arm,  the  ante- 
rior part  of  the  leg,  or  just  above  the  ankle-joint,  or  where  the  soft  parts 
have  been  wasted  by  chronic  disease.  The  flaps  should  be  made  by  a 
steady  sweeping  cut,  so  tliat  the  soft  parts  may  be  evenly  and  smoothly 
divided.  Their  length  must  of  course  be  proportioned  to  the  thickness 
of  the  limb;  and  on  this  point  no  positive  direction  can  be  given,  except 
that  care  be  taken  that  they  be  not  cut  too  long  nor  too  short.  If  they 
be  cut  too  long,  too  much  muscle  will  be  left  on  the  stump,  and  the  flap 
itself  is  usually  badly  fasiiioned  and  pointed.  Should  the  Surgeon  feel 
that  he  has  made  this  mistake,  the  wiser  plan  will  be  at  once  to  round 
off  the  ends  of  the  flaps.  Should  they  have  been  cut  too  short,  the  soft 
parts  must  be  forcibly  retracted,  and  the  bone  cleared  by  circular  sweeps 
of  the  knife,  and  sawn  as  high  up  as  possible. 

The  flap  farthest  from  the  vessels,  as  that  on  the  outer  side  of  the 
thigh  or  arm,  should  be  cut  first.  In  making  the  inner  fiap,  great  care 
must  be  taken  to  wind  the  point  of  the  knife  well  round  the  bone,  so  as 
not  to  transfix  and  split  down  the  vessels,  but  to  cut  them  as  long  as 
possible.  As  a  general  rule,  the  less  loose  muscle  that  is  left  on  a  stump, 
the  better:  hence,  where  there  is  an  equal  thickness  of  soft  parts  round 
the  bone,  as  in  the  arm  and  thigh,  the  flaps  should  be  cut  short,  well 
retracted,  and  the  bone  cleared  by  circular  sweeps  of  the  knife  as  high 
as  necessary.  The  bone  thus  lies  at  the  bottom  of  a  conical  hollow 
beyond  the  angle  of  junction  between  the  flaps,  and  there  is  less  chance 
of  a  conical  stump  being  left. 

In  cutting  a  fiap  from  without  inwards,  it  is  of  the  greatest  importance 
to  remember  that  the  edge  of  the  knife  must  never  be  turned  towards 
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the  ood4^r  Hnrface  or  the  flnp,  but  always  towards  the  parts  to  be  removed. 
Aftor  marking  out  the  flnp  with  the  point  of  the  knife,  the  Surgeon  tjikca 
the  tuigt:  of  the  skiu  lightly  between  the  flnger  tuid  thumb  of  his  left 
band,  and  raises  it  from  the  parts  beneath.  The  portion  of  the  flap 
which  is  thus  ruined  is  therefore  at  right  angles  to  its  former  position  on 
Um:  limb,  and  tlic  knife  must  also  be  kept  in  a  similar  dirccti<in,  or  its 
e*lgc  will  1»L'  turned  towards  the  base  of  the  flap,  and  by  sc<n-ing  its  under 
surface  will  greatly  increase  the  dangers  of  slougldng.  Tliere  should  be 
QO  hurry  about  raising  a  flap  by  dissection,  aa  under  the  tnflucm.!C  of  anies- 
theticM  the  lengthening  of  the  opernlion  by  two  or  three  minutes  is  a 
matter  of  but  little  importance.  It  is  better  to  spend  one  or  two  minutes 
more  over  the  operation,  than  to  have  to  re  amputate  on  account  of 
sloughing  of  the  flaps. 

In  1839,  Liston  proposed  a  combination  of  the  double  flap  and  circniar 
operation?.,  which  greatly  improved  tlie  slmpe  of  the  stump  of  the  circular 
tnetlxxl,  and  somewhat  increase<l  the  ease  of  the  operation.  Two  semi- 
lunar incisions,  with  tlicir  convt'xities  downwards,  arc  made  through  the 
skin  from  side  to  side  of  the  limli:  the  flnps  are  thus  dissected  up  so  aa 
to  expose  the  muscles  somewhat  higher  than  the  angles  of  union  of  the 


I'l^.  0.— MotUfled  Circalftr  AnpoUUuo  U  Uio  upper  Ihlnl  of  Uie  Lof. 

flmpv:  and  the  o)>enit1on  is  completed  as  in  theordinarycircnlnr  method. 
ThlA  method  of  o(>eritting  is  e^i^ecially  indicatctl  in  muscular  parts,  such 
aa  the  arm,  thigh,  or  leg.  This  is  nnjre  particularly  the  case  where  the 
antputatton  is  primary,  as  then  the  muscles  often  retract  to  so  great  an 
extent  that  it  is  dillictdt  to  judge  of  the  proper  length  at  which  to  cut 
them.  The  advantage  of  this  procedure  over  tlie  ordinary  flap  or  the 
circular  operation  is  very  great  in  certain  circumstances.  In  both  cHses, 
but  more  especially  in  flap-operations  on  stout  muscular  subjects,  a  largo 
pad  of  muscle  Is  apt  to  be  left  in  the  stump.  This,  which  at  lirst  sitrht 
cnight  Appear  an  advantage,  as  an  addilional  covering  to  the  bones,  is  a 
decided  disadvantage,  inasmuch  as  it  often  projects  through  the  retrac- 
tion of  the  skin  covering  it,  find  is  apt  to  slongh  and  inlerfere  with  the 
prO|»er  union  of  the  (laps.  This  pad  is  also  disadvantageous  after  cica- 
trisation is  completed,  as  at  flr^t  it  forms  a  so(\,  flabby,  and  bulbmis  end 
to  the  stump,  instead  of  a  Arm  hard  cicatrix;  and  eventually*  it  must 
waste  and  undergo  fiUro-cellular  transformation,  l>efore  the  stump  is 
finally  consolidated.  Hence,  a  stump  that  at  flrst  appears  to  he  covered 
by  a  goo<l  cushion  of  soft  pads,  will,  if  tUese  be  chiefly  muscular,  gradu- 
ally Khrink  nnd  wa.sle,  and  may  at  last  become  coniral.  If  the  Vxmb  have 
been  the  neat  of  much  and  long-coniinucd  suppurjitive  action,  the  nuis- 
dea  ilo  not  retract  when  cut,  but  hang  soft  and  tluccid,  as  in  a  dead  body. 
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TIiG  flaps,  therefore,  need  not  be  made  so  long  RS  in  primnry  ampuUlion 
fur  injury.  And  here,  also,  too  much  miHcIc  ia  disndvantngcoiis,  getting 
between  tlie  Rkin-flnps,  and  occasioning  trouble  and  delay  in  the  healing 
of  the  stump.  If,  however,  the  flai»3  be  themselves  muoh  infiltrated  by 
inflammatory  products,  they  must  be  cut  so  as  to  look  somewhut  lonp  at 
llie  lime  of  the  oi»erntion,  or  else,  as  cicatrisation  advances  and  tlie  in- 
flammatory products  become  absorhed,  they  will  be  found  to  be  too 
short,  and  a  conical  stump  will  rusnlt. 

Ampulntion  by  the  liertangitlar  Flap. — The  late  Mr.  Tealc,  of  Ijceds, 
for  some  years  practised  amputation  by  a  long  and  short  rectangidar 
flap,  with  the  view  of  procuring  a  more  useful  stump,  and  in  the  hope  of 

somewhat  diminishing  the 
muiLality  of  tlie  operation. 
In  jierformiiig  amputation  by 
this  mutliod,  the  long  flap  is 
rut  from  that  side  of  the  limb 
where  the  parts  are  generally 
di'V(»id  of  large  hlood-vessels 
and  nerves;  whilst  the  short 
flap  is  mnde  to  include  those 
structures,  which  are  cut  across  transversely,  as  shown  in  the  annexed 
figure  from  Teaie.  The  long  fltip  is  perfectly  square;  and  the  rule  for 
its  formation  given  by  Tcale  is,  that  its  length  and  hreadth  should  each 

be  equal  to  the  half  of  the  eircurafer- 
ence  of  the  limb  ac  the  place  where 
the  hones  arc  to  be  sawn.  If  the  cir- 
cumference be  I)  inches,  the  length 
and  the  hrendth  of  the  flap  shonlil  be 
each  4^  inches.  Both  fliips  should 
»i,.u.-T«i.'.AB,p«unoo:  Slump.         include  «ll  the  soa  parts  of  the  limb. 

The  short  (lap,  wljioh  is  always  cut  so 
as  to  contain  the  chtGf  vessels  and  nerves,  is  fine-fourth  of  the  length  of 
the  long  one.  The  bones  are  sawn  exactly  at  the  angle  of  union  of  the 
flaps,  without  any  previous  retrnction  of  the  soft  parts.  The  vessels  are 
then  tied,  and  tlie  long  flap  is  folded  over  the  end  of  the  bone,  ami  ftt- 
taolied  Ity  sutures,  as  in  the  rtccompanying  figure,  to  tlie  short  flap,  Teale 
directs  that  the  «tump  shotdd  be  laid  on  a  |)ilhtw  liuhtly  covered  with 
gauze  or  linen,  and  protected  from  pressure  hy  a  cradle;  but  in  the  early 
treatment  ho  says  that  no  dressings  arc  required. 

The  livHulfM  of  amputation  hy  this  method  were  very  satisfactory  in 
Teale*9  hands;  but  moreahnndant  evidence  is  required  in  order  to  allow 
whether  the  mortality  of  nmpntations  generally  is  dependent  on  the  par- 
ticulnr  uiethoil  adopted,  rather  than  on  constitutional  causes  and  exter- 
nal influences  ihat  operate  equally  in  all  cases. 

The  rectangular  method  undoubtetlly  piissesses  one  very  great  ad- 
vantage over  the  circular  or  ordinary  fla[),  in  giving  a  soft  and  loose 
covering  to  the  emls  of  the  bones,  admitting  of  direct  bearing  upon 
ihcin;  especuilly  advantageous  after  the  amputation  of  the  thigh  or  leg, 
when  direct  pressure  can  scarcely  he  dispensed  with,  and  when  a  solid 
firm  stump  admitting  it  is  of  very  essential  service  tr»  the  patient.  Teale 
advises,  however,  that  the  whole  pressure  be  not  borne  by  the  stump, 
but  that  it  l>e  reduced  to  one-half,  the  remainder  being  distributed  in 
the  nsufil  way  on  the  upi>er  part  of  the  limh  and  trunk:  thus  not  only 
relieving  tlie  stump,  but  sc«:uring  greater  steadiness  of  gait  an<l  firmness 
of  step.     lu  the  upper  extremiiy,  however,  no  direct  pressure  is  made 
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npOD  the  end  of  the  sttimp  in  the  arlnptation  of  artiRcial  limhs;  hence, 
in  amputfltionB  of  the  foi-e-nrm  or  arm,  a  lliickly  eovered  slump  ia  not 
»o  much  the  oljeot  of  the  Surgeon  ns  in  the  leg  nnd  thigli.  In  the  for- 
mer iD&lances,  therefore,  the  veetangulnr  appears  to  possess  no  ud  van- 
tage over  the  double  flap  method,  so  far  as  the  after  utility  of  the  stump 
bi  coni'erned,  Teale  also  claims  as  advantages  of  his  method  that  there 
is  provided  a  free  dependent  openintr  for  the  exit  of  discliarges,  and  that 
when  healed  the  cicatrix  is  far  removed  from  the  ends  of  the  bones, 
being  drawn  np  al>ove  and  behind  them. 

But,  whilst  fnllv  admitting  the  advantage  fxtsseased  by  the  rectangu- 
lar method  in  llie  formation  of  a  well-uushioned  stump,  eapeciRlly  in  the 
lower  exi^mily,  we  must  not  dose  onr  eyes  to  certain  disadvantages 
which  appear  to  me  to  be  inseparable  from  it.  The  disadvantage  eoii- 
fttsts  in  the  necessity  of  sawing  the  bones  at  a  hiirher  point  when  one  long 
only  is  made,  than  when  Iwo  shorter  ones  of  more  equal  length  are 

hioned.  Thus,  for  instance,  in  an  amputnlion  of  the  thigh  for  injury 
or  disease  of  the  knee-joint,  the  long  rectangidnr  flap  in  an  adult  would 
require  tn  tie  about  eight  inches  in  length,  and  the  femur  must  conse- 
qaently  be  sawn  at  least  as  far  as  this  above  the  patella  ;  whereas,  in  the 
ordiiiar3*  tlouble-flap  amputation,  two  shorter  flaps,  each  about  four 
inches  in  length,  will  lie  found  sufficient  to  cover  in  the  bone,  which  may 
consequently  l»e  sawn  at  a  proportionately  lower  point  Thus  the  rec- 
iangnlar  method  contravenes  one  of  the  best-established  principles  in 
Amputation,  viz.,  not  to  remove  the  limb  at  a  higher  |>oint  than  is  a1)80- 
lutely  necessary,  the  danger  to  life  increasing  with  every  inch  that  is 
removed;  nor  can  it  be  considered  to  be  alvnutngeons  in  those  cases 
in  which  length  of  stump  is  easenlial  to  the  aller-comfort  and  utility  of 
Uie  patient. 

^lorcovi-r  in  many  injuries  of  the  limbs  requiring  amputation,  the  soft 
parta  are  often  torn  in  such  a  way  tliat  a  good  covering  ma)'  be  got  for 
the  slump  below  the  knee  or  elbow  hy  short  double  flaps,  or  even  hy  the 
circular  metluMl,  when  there  wonUl  be  no  |K>8sibiliiy  of  fashioning  a  long 
flsp  from  uninjured  soft  parts  below  those  joints  ;  and  the  iucreascd  risk 
of  high  amputation  wouUI  have  to  be  encountered. 

In  am|tutation  for  malignant  disease,  also,  the  long  flap,  which  has  to 
be  cut  in  close  proximity  to  the  morhid  growth,  Wduld  run  a  far  greater 
risk  of  infiltration  than  would  two  sliorler  ones  taken  higher  U|i  in  the 
imb;  the  bone  in  both  cases  hcintj  sawn  at  the  same  level. 

Should  unictn  by  the  first  intention  fail,  and  suppuration  set  in,  in  the 

tany;ulrtr  amputation,  the  iliiek  fleshy  mass  which  enters  into  the 
formation  of  the  long  flap  becomes  a  sfnirce  of  great  inconvenience, 
bulging  ont  from  under  the  skin,  and  rettuiring  consi<lerable  management 
in  the  after-treatment. 

S|»enee  has  devised  a  modiflcation  of  Teale's  method,  by  which  he  ob- 
tained alt  Us  advantages  by  a  much  8imt)ler  operation.  He  does  not 
make  a  posterior  fla)>,  but  compensates  lor  it  by  retracting  the  soft  parts 
from  the  tiones  to  an  extent  equal  to  its  length.  The  anterior  flap  is 
mwle  a  Itttic  longer  than  tiiu  diameter  of  the  limb;  and  its  angles  being 
rounded,  it  is  allowed  simply  to  hang  over  the  end  of  the  slump,  without 
being  folded  npou  itself  as  in  Teale's  operation.  The  posterior  parts  arc 
divide*!  from  without  inwards  by  a  single  sweep  of  the  knife.  Ktiually 
goo*]  results  m.ny  be  obtained,  as  suggested  by  Liston,  with  still  shorter 
fliip^,  by  the  following  operation.  An  anterior  rounded  flap,  equal  in 
length  to  Iwo-third-i  of  the  diameter  of  the  limb,  is  raised  by  cutting 
from  without  inwards,  taking  with  it  as  much  muscle  as  may  be  required 
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to  form  a  good  cushion  over  the  bones ;  a  posterior  8kin*flap  is  tlien  made 
leather  more  than  half  the  lengtli  of  the  anterior,  also  rounded  in  shape. 
The  posterior  muscles  are  cut  as  short  as  possible,  so  as  to  set  the  flap 
free  from  the  effects  of  their  contraction.  The  soft  parts  are  then  re- 
tracted for  about  two  inclies  and  the  bones  sawn.  By  these  means  ail 
the  advantages  claimed  by  Teale  for  his  method,  viz.,  a  good  covering, 
a  dependent  opening  for  discharges,  and  a  cicatrix  free  from  the  pressure 
of  the  end  of  the  bone,  are  obtained  with  the  smallest  possible  sacri- 
fice in  the  length  of  the  limb.  As  b}'  all  these  methods  the  cicatrix  is 
some  way  posterior  to  the  end  of  the  hone,  the  patient  is  capable  of 
bearing  a  certain  portion  of  his  weight  directly  on  the  end  of  the  stump, 
which  gives  greatly  increased  steadiness  and  power  in  the  use  of  the 
artificial  limb. 

Amputation  by  one  Long  Flap — Tn  some  amputations,  as  at  the 
shoulder  and  hip-joints,  owing  to  the  anatomical  configuration  of  the 
parts,  only  one  long  fiap  can  be  made.  And  in  others,  as  in  the  removal 
of  the  fingers  through  a  phalangeal  articulation,  or  of  the  metatarsal 
bone  of  the  great  toe,  it  is  found  more  convenient  to  make  but  one  long 
flap,  cutting  through  the  soft  parts  transversely  on  the  opposite  side  of 
the  limb.  This  method  has  l>een  extended  by  some  Surgeons  to  all  am- 
putations, but  it  appears  to  me  to  possess  no  advantage  over  the  double 
flap,  and  to  l)e  attended  by  the  same  inconvenience  as  that  which  accom- 
panies Teale's  method. 

3.  Sawinq  the  Bone — So  soon  as  the  incisions  have  been  made 
through  the  soft  parts,  the  bones  must  be  cleared  for  the  application  of 
the  saw.  This  is  best  done,  when  there  is  only  a  single  bone,  by  a  firm 
circular  sweep  of  the  knife  from  heel  to  point  round  the  under  segment 
of  the  bone,  and  then  another  round  the  upper  surface  in  the  opposite 
direction.  If  there  be  two  bones,  care  must  be  taken  in  clearing  them 
not  to  direct  the  edge  of  the  kuife  upwards  into  the  interosseous  space 
higlier  than  the  line  to  which  the  saw  is  to  be  applied,  lest  an  artery  be 
cut  where  it  would,  on  account  of  its  retraction,  be  difficult  to  secure  it. 

The  bone  having  been  properly  cleared,  the  flap  must  be  firmly  re- 
tracted by  an  assistant,  in  order  to  allow  the  saw  to  be  applied  opposite 
the  highest  point  of  the  incision  tluough  the  soft  parts.  For  tlie  pur- 
pose of  retraction,  the  assistant's  hands  are  quite  sufficient,  though  some 
surgeons  still  use  *-^  retractors^^*  made  of  split  pieces  of  linen  cloth  or  of 
wash-leather.  But,  although  '•*•  retractors"  may  not  be  required  for  the 
purpose  of  drawing  back  the  soft  parts,  they  are  of  great  use  in  protect- 
ing the  muscles  from  the  teeth  of  the  saw  and  from  the  bone-dust  pro- 
duced ;  for  the  laceration  of  the  deep  muscles  by  the  saw,  and  the  im- 
bedding of  particles  of  bone-dust  in  their  substance,  interfere  seriously 
with  union.  In  order  to  saw  the  bone  quickly  and  steadily,  there  are 
several  points  deserving  attention.  The  first  cut  should  be  made  so  as 
to  form  a  deep  groove  to  receive  the  teeth :  to  do  this,  the  heel  of  the 
saw  is  steadied  against  the  left  thumb,  which  is  pressed  on  the  bone; 
and  the  instrument  is  drawn  fairly  and  sharply  along  the  whole  line  of 
its  teeth  from  heel  to  point.  The  groove  thus  formed  receives  the  edge 
of  the  saw ;  and  the  bone  may  then  be  quickly  cut  through  by  long, 
light,  and  sweeping  movements  of  the  instrument  from  point  to  heel, 
the  position  being  gradually  changed  from  the  horizontal  to  the  vertical 
as  progress  is  made.  The  Surgeon  must,  with  his  left  hand,  support 
carefully  the  part  to  be  removed ;  neither  depressing  it,  so  as  to  snap  the 
bone  as  it  is  weakening  by  sawing;  nor  raising  it  so  as  to  run  the  risk 
of  locking  the  saw.    When  the  Surgeon  takes  charge  of  the  flaps  him- 
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wlft  tfae  enre  of  the  limb  must  be  IcH  to  an  assistant.  When  they  are 
two  bones  in  the  limb  of  equal  fltreiigtli,  as  in  the  fore-ftrm,  they  shoulrl 
be  c!it  through  nl  tlie  same  time-;  but  in  llie  leg,  the  (ibula,  Iwiiig  the 
vrnkcst,  should  nlwnys  be  tiist  divided.  Should  the  division  tie  mn<le 
irregularly,  and  splinters  of  bone  project,  these  must  be  snipped  ott'with 
cutling-pliera. 

4.  Arrest  of  H^morkhaoe. — After  the  lirab  has  been  removed,  tlie 
firet  thing  lo  be  done  is  to  rentrain  arterial  haemorrhage.  This  may  be 
effected  by  one  of  three  methods: — ligature,  acupressure,  or  torsion.  If 
ligatures  be  used,  the  main  and  larger  arteries  must  first  be  tried.  For 
this  purpose,  fine  compressed  whipcord  is  the  Iiest  material.  The  ends 
of  these  ligatures,  knotted  together,  must  be  left  long,  so  that  they  nia}' 
l*e  distinguished.  Usually  from  two  lo  four  or  six  smaller  vessels  require 
to  be  tied,  and  they  should  he  secured  with  ordinary  ligature-thread ; 
but  sometimes,  either  from  the  existence  of  uuUignnnt  disease,  or  of  ex- 
tensive suppurative  action  in  the  limb,  the  stump  is  excessively  vascular, 
mnd  a  very  large  nnmhor  of  ligatures  may  l>e  required.  1  have,  in  these 
circumstances,  more  than  once  had  occasion  to  a])ply  between  twenty 
ftnd  thirty  liyatures  to  vessel*  in  the  arm  and  thigh.  As  union  always 
takes  place  by  granulation  in  such  cases,  it  signiliea  little  how  many 
ligatures  are  i)tit  on,  the  smaller  ones  separating  early.  One  half  of  each 
ligature  »houl<l  be  cut  off  cbise  to  the  knot,  and  the  single  threads  thus 
left  must  be  brought  out  at  the  lower  angle  of  the  wound,  through  which 
any  discharge  that  may  form  may  drain  away.  Silver  or  iron  wire  may 
be  used  for  ligaturing  the  arteries,  with  the  view  of  preventing  the  sup- 
puration that  results  from  the  irritation  of  the  ordinary  silk  or  thread 
ligatures,  and  thua  facilitating  union  by  the  tirst  intention.  I  have  em- 
ployed wire  in  several  instances,  but  have  found  tliat  it  does  not  out 
through  the  artery  as  the  thread  does,  and  consequenily  does  not  detach 
itself,  but  requireH  to  bo  pulled  or  iwistfd  olf — a  i)rocedure  which  may  be 
attended  by  luemorrhage.  The  practice  of  culling  the  ends  of  ligatures 
ahort,  whether  hempen  or  metallic,  is  most  objectionable:  for,  although  the 
stiunp  may  heal  over  them,  they  eventually  become  sources  of  irritation, 
and  set  lip  suppuration  or  ck'velopc  neuralgia.  During  the  last  few  years 
carboli*etl  catgut  ligatures  have  been  extensively  used,  being  cut  short 
ftod  lefl  in  the  wound.  Their  use  has  been  fouinl  to  be  attended  by  no 
evil  consequences,  even  when  the  nniiseptio  mode  of  dressing  is  iiot 
adopted. 

Acupressure,  and  torsion  of  the  ends  of  cut  arteries,  are  often  em- 
ployed iuiilead  of  the  ligature  by  the  advocatt-s  of  these  methods.  For 
A  detail  of  the  mode  of  arresting  liiemorrhage  by  these  means,  and  for 
A  comparison  of  their  merils  witU  those  of  the  ligature,  I  must  refer  lo 
Chnpli.r  XIV. 

Free  arterial  bleeding  Tvill  sometimes  take  place  from  a  point  in  the 
cut  surface  in  the  lH»ne,  in  consequence  of  the  division  of  the  trunk  of 
the  nutritions  ariery.  This  luemorrliage  is  K'st  arrested  by  pressing  a 
sioaII  wotKlen  plug  into  the  bleediug  Iwne.  To  this  a  piece  of  wire 
Blionld  be  attached,  bo  thai  it  may  be  drawn  out  when  loosened  by  sup- 
parntioD  at  the  end  of  a  few  days. 

The  Diode  of  union  of  the  flaps  of  a  stump,  the  dressing  required,  and 
th«  general  management  of  the  part  alter  an  amimtatiou,  ditler  in  no  re- 
spect from  what  takes  place  in  the  healing  of  primary  incised  wounds, 
to  Ih;  hprcafler  described. 

5.  n&Essi>u  THE  STi'MP. — An  amputatiou  leaves  a  clean  cut  wound, 
which  must  be  treated  on  those  principles  that  guide  the  Surgeon  in  the 
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management  of  all  incised  wounds,  and  which  will  be  fully  described 
Chapter  IX.     They  may  l^e  Btimmed  up  hriefly  tliiis: — 1.  Removal  of  i 

coagulum,  bonc-detiUus,  or  other  foreign  body;  2.  Closi^aud  atMnira 
conptaticm  of  flaps;  3.  Kfflcient  draJnaije  to  allow  escape  of  sero  san- 
guineous fluid ;  4.   l*errect  rest  of  the  part ;  5.  Scrupulous  altentiou  to 
cleauliness,  and  to  avoidance  of  dceonipositiou  of  fluids.     Callender 
method  of  treating  stumps  seems  to  combine  these  requisites  more  pe 
fectly  Ih.iu  any  older.     U  consists  essentially  in  the  use  of  a  drainage- 
tube  for  from  twenty-four  to  thirty-six  hours,  so  as  to  allow  tlic  escape 
of  bloody  serum,  placina;  the  stumj)  on  a  well-padded  splint,  to  which  it 
is  bandaged,  so  as  to  prevent  alt  voluntary  movement  and  disturbance 
by  involuntary  twitchings  and  dressing  the  cut  edges  with  lint  soak 
ill  carbolic  acid  aud  oil  and  cleansing  tliera  when  necessary  with  a  glaa 
brusli  dip|M»d  in  a  strong  spirituous  solution  of  carbolic  acid. 

SutnrfH  may  be  eitlicr  of  well  waxed  silk  or  of  metallic  wire.     They 
should  be  introduced  through  tlie  lips  of  the  incision  at  intervals  of  an 
inch :  ciue  being  taken  to  leave  tlie  most  dependent  angles  of  tlie  stum 
open,  aud  to  draw  out  the  ligatures  through  them.     In  case  of  prima 
amputation  for  injury,  or  in  any  cnse  in  which  oozing  is  expected,  the 
sutures  should  be  introduced  whilst  the  patient  is  under  chloroform 
and  left  loose.     When  tids  is  done,  silken  sutures  must  be  employe 
and  wet  lint  applieil   between   the  surfaces  and  over  the  outside,  tb 
dressing  of  the  wound  being  deferred  for  a  few  hours,  until  tlic  surfac 
are  glazed;  a  slip  of  lint,  wet  with  carbolizcd  watt*r,  being  interpose 
between  the  flaps,  and  this  removed  aud  the  slump  dressed  in  six  hour 
](ut  in  amputations  for  di^tease,  when  jiatients  are  in  a  low  and  irritable 
contlition,  it  is  better  to  apply  the  dtesairigs  immediately  after  the  per 
formancc  of  the  amputation,  before  the  eflects  of  the  chlorofum  ai'*. 
recovered  from.     In   t|jc8e  cases  metallic  sutures  should   be  empl<iyc*l 
they  are  less  irritating,  htuI  may  be  retained  longer.    Before  dressing  the 
stump,  it  is  desirahle  that  nil  oozing  should  have  ceased,  lest  a  eoagulum 
form  between  theflapn,  and  so  interfere  with  union;  wiih  this  view,  a  ju 
or  two  of  cold  water  may  be  poured  over  the  face  of  the  stump,      i  i 
dressings  should  then  be  applied.     Tliey  bIiouUI  be  as  liglit  and  unirr 
tating  as  possible.     The  object  that  we  have  in  view  is  the  union  of  th 
flaps  AS  8pec<lily  as  possililo — not  only  idong  their  edges,  but  throiighoii 
the  dee|>er  portion  lA'  the  stump.      Strips  of  adhcBive  plaster,  abou 
fifteen  inches  long,  shoidd   be  applied  between  the  points  of  suture,  and 
the  stump  bandaged  from  the  upper  part  of  the  limb  as  fur  as  the  line 
incision,  so  as  to  bnug  together  and  steady  the  dcejwr  parts  of  lli 
wound,  more  particularly  where  the  bone  intervenes  be! ween   the  flap 
A   piece  of  wet  lint,  kfpt  constantly  moist  with  cold  carboliscd  water, 
should  then  be  laid  over  the  line  of  incision,  the  stump  comfortably  sut 
ported  on  pillows,  and  Hit-  weight  of  the  bedclothes  taken  otf  by  a  cradi 
After  this,  it  should  be  di»iturl>ed  as  little  as  posuible  for  a  few  day 
The  carboliscd  lint,  widcli  will   become  aoiled   by  a  reddened  sero-saa 
guinolent  discharge,  must  be  changed  every  few  hours.     Sho\dd  the  flaps 
be  museular  and  heavy,  the  slump  may  advautagcously  be  supported  on 
A  Wfllpadded  wire  splint 

Union  hy  tlie  ^*  first  intention"  can  only  be  expected  to  take  place  i 
cortnin  rtmpntations,  and  even  in  theni  not  wholly  and  entirely.  When 
the  bone  is  very  large,  as  the  femur,  an  angle  is  apt  to  be  left  between 
the  flaps  at  the  a|>ex  of  the  stump,  which,  by  preventing  complete  coap- 
tation at  this  |x;iiit,  renders  (Urect  union  impossible;  ko  also,  if  a  cavity 
exist  in  the  bone,  as  the  glenoid  or  cotyloid,  in  amputation  at  the  shoulder 
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and  hip,  there  will  necessarily  be  Biippnration.  Then,  Again,  muscle  will 
Dot  adhere  diructly  to  synovial  memhnvne  or  to  curlilngu  in  disnrtii'ula- 
tious.aiid  in  many  cases  not  even  to  the  cut  atirftice  of  hone.  In  faL-fc, 
for  all  these  reasons,  indei>c'n<leiitly  of  any  constitutional  causes,  complete 
primary  union,  or  that  by  first  ^Miilention,"  is  inucli  more  rare  tlian 
is  commonly  supposed,  and  is  more  frequcnily  talked  about  than  seen, 
ID  ampulalions.  However,  whatever  portion  of  liie  stumi)  unitea  di- 
rectly and  primarily  is  so  mnth  gained,  and  no  effort  should  be  left  ua- 
Iried  to  secure  so  dcsirahle  a  result. 

When  suppuration  sets  in,  warm-water  dressings  shoidd  t)c  substituted 
for  the  cold  lint,  and  every  possible  attention  should  be  paid  to  cloanli- 
nesii  by  a  fretiuent  change  of  the  dressings,  more  especially  in  warm 
weather, 

Whun  suppuration  is  subsiding,  and  cicatrization  going  on,  the  band- 
age tnny  ndvaniascously  bo  hrought  over  the  face  of  the  stutnp.  As  a 
general  rule,  it  will  be  found  tliat  a  narrow  roller  will  adapt  itself  better 
than  a  liroad  one.  After  cicatrization  is  completed,  the  patient  should 
be  allowed  to  goalxjut  on  crutches,  but  must  not  wear  an  artiUcinl  limb 
for  several  months,  until  the  parts  have  beeome  firmly  consolidated  ; 
daring  the  whole  of  lhi<»  time  the  stamp  should  be  kept  carefully  band- 
aged, and  not  exposed  to  injury. 

Simultaneous  vh  Rapidly  Consecutive  Amputation  op  Two  Limbs, 
requiring  removal  for  severe  injury  or  for  gangrene,  has  occasionally 
been  sm-cesafully  practised,  either  by  two  Surgeons  performing  the  two 
Kmputationsat  the  same  time  ;  or  by  the  same  Surgeon  doing  firstoneaud 
then  the  other,  the  vessels  of  the  first  limb  being  secured  by  an  assistant 
whilst  the  aecftnd  limb  is  being  removed.  Ti»e  cirenhition  through  both 
lower  extremities  may  be  completely  arrested  by  compressing  the  aorta 
by  means  of  Liston's  tonrniqiiet.  Hy  means  of  this  valuable  instrument, 
1  have  amputated  both  thighs  in  close  succession  without  waiting  for 
the  ligature  of  the  arteries  in  that  which  was  first  removed.  The  oltject 
in  two  tiimultaneons  amputations  is  to  lessen  the  continuance  of  shock  to 
the  system,  by  throwing,  as  it  were,  that  of  the  two  operations  into  one. 
In  doing  this,  however,  tlie  Surgeon  must  necessarily  be  guided  by  the 
circumstances  of  the  ease.  If  the  patient  were  very  giX'atly  depressed, 
the  infliction  of  so  severe  an  injury  as  a  double  amputation  might  pro- 
bably extinguish  life  at  once;  nml,  if  it  were  possihle  to  wnit  after  the 
removfti  of  the  first  limb,  until  tho  shock  of  the  opi'ration  hud  passed 
off,  l>efore  the  second  was  amputated,  it  might  1^  desirable  to  do  so; 
bnl  if  the  patient  were  not  too   mucli  depressed,  the  simultaneous  or 

ithcr  rapidly  consecutive  double   amputation   would  probably'  be  tho 

iter  course. 
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On  examining  the  Structure  of  a  Stumps  after  a  year  or  two  have 
clftp»e<1  from  the  time  of  lis  formation,  it  will  be  found  to  be  composed 
of  ft  mass  of  fibrij  cellular  tissue,  the  muscular  aii<l  tendinous  slruclurea 
that  enter  into  its  formation  having  become  thus  transformed.  The  ends 
of  the  bones  will  be  found  to  be  rounded,  and  the  medullary  canal  tilled 
up,  Ibe  vessels  being  ohiiterated  up  to  the  nearest  collateral  branch  i  Fig. 
12).  The  ends  of  the  nerves  are  thirkened,  anr|  commonly  assume  a 
bultrous  appearance  (Fig.  13).     On   exaudning   these  roundwl  or  oval 


tumors,  they  will  be  found  to  be  fibro-cellular 
Obn'lUe  thinly  6cattere<l  throughout. 
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Fig.  12— Artfrjr 
of  Thlk'h-:»lan]p 
inlil  i>pon. 


Fig.  i:i.— N*TTrt  iu 
a  Slump  o(  Fur«- 
Hriii, 


Artificial  Limbs  is  a  matter  of  consi( 
ingenious  mechnnieal  contrivunces  tlml  arc 
at  tlie  present  (iny  adapted  to  8Hin)p9, 
leave  little  to  Ikj  desireit  The  Surgeon 
had  l>etler  leave  the  details  of  lltese 
nieelianii-al  contrivances  to  the  instrii- 
tnent-uiaker;  hut  he  should  see  that  they 
are  made  light,  consistently  with  siilli- 
cient  strength  and  Riipitort,  and  Lliat  the 
end  of  ihe  stump  is  ne\'er  pie«sed  upon 
by  lliein.  Thus,  after  amputation  of  the 
thigh,  the  artifleinl  liinh  should  take  lis 
Ijeaiing  point  from  the  lower  part  of  the 
pelvis  and  hip.  In  nmputaticm  immedi- 
ately below  the  knee,  this  joint  should 
be  bent  and  receivt'd  into  the  socket  of 
the  instrument;  and  if  the  amputation 
be  at  a  lower  point  than  this,  and  the 
stump  be  extended  into  the  ariilicial  limb, 
its  end  munt  be  protected  from  injurinus 
pressure.  Even  in  the  ense  of  disarticu- 
lation at  the  ankle-joint,  vrhere  the  soft 
tissues  of  the  heel  are  left,  pressure  can 
seldom  he  borne  upon  the  end  of  the  stump. 

MoHHiD  Conditions  of  Sti'mps. — j\V'crytf(*«.— It  not  unfrequently  hnp- 
peuH  that  the  end  of  the  bone  in  a  stnmp  dies.  Most  commonly  this  is 
the  eonsequeuce  of  infliinimation  (osteoiuyelitis)  bet  up 
in  that  portion  of  the  bone  which  is  left  iu  the  stump,  as 
the  rcsnit  of  which  its  vitnlity  is  lost,  and  necrosis  seta 
in  ;  or  it  may  occur  in  consequence  of  the  injury  inflicted 
by  the  snw.  This  is  especially  apt  to  hapjK'U  in  persons 
of  feeble  constitution,  in  whom  the  limb  has,  laevionsly 
to  the  operation,  been  the  sent  of  abscess  tliat  has 
denuded  ihe  bone  or  otherwise  injured  its  vitality.  Iu 
tlu'fie  cases  a  fistulous  o|>ening  will  be  left  leading  down 
to  the  nccrosetl  bone,  wliieh  iisnally  separates  three  or 
four  months  alter  the  operation  in  the  shnpe  of  a  com- 
plete ring,  willi  irregularly  spiked  prolongations  stretch- 
ing from  its  upper  |>art  (Fig.  14);  after  this  has  been 
removed,  the  stnnip  becomes  tlrudy  consolidated.  The 
lower  part  of  such  a  seijuesLruui  is  thick  and  annular, 
and  HK-ludes  the  whole  lliickness  of  the  bone.  It  is 
BUK'othexteruidly,  where  ithns  been  covered  by  the  peri- 
OHti-iim.  At>oul  an  inch  above  this  It  becomes  thinner, 
and  is  composed  of  the  innermost  part  of  the  bone — that 
wliich  surrounds  the  medullnry  canal.  Then  it  is 
ronuhened  exturnally,  where  it  has  separated  from  the 
adjacent  healthy  bone  ;  and  above  this  it  is  spiculaled  and 
very  irregular,  l)econiing  gradually  thinner.  In  some 
eases  the  spiculaled  part  is  very  sharp-edged  ;  in  others, 
as  in  Fig.  U,  it  is  somewhat  BmootluHl  by  long  contact 
with  the  pus  that  has  surrounded  it. 
Conical  or  ^^  Sugar  loap^  Sltnnpn^  as  they  are  called,  commonly  form, 
either  iu  consequence  of  the  flaps  having  originolly  been  cut  too  short, 
or  from  the  bone  nut  having  been  sawn  off  sutllcienlly  high  above  the 
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Fig.  16.-  AnaQriHinal  V>rU  (a  k  Btntnp.' 


angle  of  l)ic  flaps:  but  in  other  cases  they  may  ocoui*,  though  the  stump 
has  hceti  Hkiirnlly  fashioned,  in  consequence  of  the  soft  parts,  wUiub  have 
l)een  the  sent  of  inflftmmatory  action  and  suppnratlon  beTore  the  iiinpu- 
tation,  rotrarling  during  the  granulating  process  so  as  to  denude  the 
bone.  In  such  casts  as  these,  great  retraction  and  contrnction  of  the 
►»  are  apt  to  go  on  during  cicatrization,  so  that  the  i'oiie  may  never 
covered  Bt  ull,  but  be  exposed  at  the  bottom  of  an  irritable  ulcer;  or, 
if  the  sofl  parts  do  coalesce,  the  cicatrix  will  be  unable  to  support  the 
s]ight«st  pressure  without  l)ecoming  ulcerated.  In  these  circumstances, 
Lbc  only  remedy  consists  in  laying  open  the  stump,  and  cutting  olf  about 
three  inches  of  the  bone. 

If  the  stump  be  too  long  and  projecting,  so  as  constantly  to  be  in  the 
patient's  way,  there  is  no  remedy  hut  to  perform  a  second  amputation 
higher  up.  This  is  especially  required  iu  badly  fashioucil  stumps  of  the 
leg,  wliere  the  litnb  has 
bevn  removed  too  far 
below  the  knee,  so  that 
it  projects  backwards 
in  an  atvkward  manner, 
and  is  constantly  lia)}|e 
to  ai'citlent  when  the 
patient  nsca  a  wooden 
pin.  But  these  reduc- 
tions oflisdly  ffishioned 
stamps  should  not  be  lightly  undertaken,  for  the  mortality  is  great  after 
such  operations. 

Anturtgmal  Enlargement  of  tlie  arteries  of  a  9tura[>  is  extremely  rare. 
The  only  case  with  which   I  am  acquainted  is  one  described  by  Cadge, 
in  which  BU  aneurismnl  varix   between  the  jwsterior  tibial  artery  and 
veins  formeil  in  a  stump  after  disarticulation  of  the  ankle  join  I  (Fig.  15,  a). 
Poin/ul  and  Spa.<muriic  Stumjjg. — The  nerves  in  a  stump  naturally 
become  ftomenhat  expanded  and  bulbous;  and  no  material  inconvenience 
results  from  this  condition.     Hut  it  occasionally  happens  that  a  distinct 
tuberose  enlargement  forms  in  connection  with  one  of  them,  and  attains- 
the  size  of  a  cherry  or  a  walnut;  and,  this  being  pressed  against  the  end 
of  the  iKjne,  the  stump  becomes  the  seat  of  intense  pain  of  a  neuralgic 
character,  more  partictdarly  whenever  it  is  tuuched,  when  a  aeuHation 
like  an   electric  shock  Is  felt.     In   such  circumstances,  excision  of  this 
bulUjUB  extremity  of  the  nerve,  or  resection  of  the  stump  so  us  to  remove 
the  end  of  the  bone  and  the  whole  of  the  cicatrix,  is  necessary,  and  will 
effect  a  cure.     Sometimes  a  nervous  twig  may  become  implicated  in,  and 
compressed  by,  the  cicatrix.     Here  a  more  limited  excision  will  remove 
the  pain.     Besides  this  form  of  painful  stump,  which  may  happen  in  the 
strongest  and  hcolthiost  subjects,  and  is  entirely  dependent  on    local 
CftOeeSp  there  is  another  condition  in  which  the  stump  becomes  not  only 
the  Beftt  of  intense  pain,  but  of  continuous  convulsive  twitchings.     This 
form  of  painful  stump  arises  from  constitutional  causes,  and  most  fre- 
icnlK  occurs  in  feninU^,  more  particularly  in  those  who  are  of  the 
"  itcncal  temperamenl,  and  are  or  have  been  subject  to  neuralgic  pains 
rhere.    In  these  eases  the  general  cutaneous  sensibility  of  the  stump 
increased;  it  is  the  seat  of  convulsive  jerkings  or  twitchings,  and  the 
pain  is  more  or  less  intermittent,  being  tnci*eased  under  the  influence  of 
variouA  emotional  and  constitutional  causes.     In  such  cases,  the  trcat- 
D«At  febould  \te  conducted  on  the  general  principles  that  will  be  fally 
vou  L — 6 
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discuased  when  we  come  to  speak  of  neuralgia.  Xo  excision  of  the 
nerves  of  the  stump,  or  even  amputation  higher  up,  is  of  any  avail;  the 
disease,  beini;  constitutional,  will  certainly  return  in  each  successive 
stump,  until  at  last  the  shoulder  or  the  hip  may  be  reached  without  any 
permanent  beneQt  to  the  patient. 

Occasionally  after  amputation  a  condition  of  chronic  or  subacute  nea- 
ritis,  with  sclerosis  of  the  nerve,  is  set  up,  which  has  a  tendency  slowly 
but  steadily  to  extend  itself  upwards,  involving  new  nerves  as  it  goes, 
and  finally,  perhaps,  leading  to  changes  in  the  spinal  cord  itself.  The 
symptoms  and  treabment  are  those  of  chronic  neuritis,  which  will  be  fully 
described  under  Injuries  of  Nerves. 

Strumous  or  Malignant  Degeneration  may  occur  in  a  stump,  presenting 
the  ordinary  characters  of  these  affections  met  with  elsewhere.  In  the 
strumous  stump,  secondary  amputation  may  advantageously  be  per- 
formed; but  on  the  recurrence  of  malignant  disease  it  is  seldom  justifiable, 
as  there  is  probably  deposit  in  internal  organs  or  contamination  of  the 
lymphatics. 

Fatty  Degeneration  of  the  muscles  of  a  limb,  arising  from  their  disuse, 
gives  rise  to  a  peculiar  appearance  in  the  stump.  During  the  amputation, 
the  muscles  look  like  pieces  of  yellow  wax,  and  are  firm ;  no  atrophy,  so 
far  as  size  is  concerned,  has  taken  place;  the  fat  being  deposited  between 
the  muscular  fibres,  producing  atrophy  of  them  by  its  pressure,  and 
occupying  their  place,  so  that  the  general  size  of  the  limb  and  fulness 
of  the  stump  are  preserved.  Union  takes  place  in  these  circumstances, 
though  somewhat  slowly;  at  least,  this  has  occurred  in  several  cases  in 
which  I  have  observed  this  condition.  In  one  of  these  I  amputated  the 
leg  for  disease  of  the  foot  of  nine  years'  standing,  and  in  another  the 
thigh  for  disease  of  the  knee  of  fourteen  years'  standing. 

MOETALITY  APTEE  AMPUTATION. 

The  general  causes  of  death  after  operations  have  already  been  con- 
sidered; but  we  must  now  examine  some  s{)ecial  points  connected  with 
the  relative  mortality  after  amputations  of  difierent  kinds,  and  the  cause 
of  the  difference  that  exists.  The  principal  causes  of  death  after  ampu- 
tation are  the  influence  of  shock,  the  occurrence  of  secondary  hiemor- 
rhagc,  pyaemia,  septicaemia,  erysipelas,  phlebitis,  and  congestive  pneu- 
monia; besides  these,  hospital  gangrene  and  sloughing  of  the  stump 
occasionally  carry  off  the  patient.  Pyaemia  is  the  most  frequent  cause 
of  death  after  amputations,  nearly  one  half  of  the  patients  that  die 
perishing  from  this  disease.  Bryant  has  shown  that,  at  Guy's  Hospital, 
it  is  fatal  in  ten  per  cent,  of  all  amputations,  and  in  forty-two  per  cent, 
of  fatal  cases,  and  that  it  is  most  frequent  after  amputations  through 
limbs,  the  tissues  of  which  are  iu  a  normal  condition,  and  where  a  large 
surface  of  healthy  bone  is  exposed,  as  in  amputations  for  injury,  and  in 
the  removal  of  limbs  for  tumors,  talipes,  ankylosis,  &c.  It  is  not  so 
common  after  amputations  performed  for  chronic  joint-disease.  Shock 
is  a  frequent  cause  of  death  after  primary  amputations  of  the  larger  limbs. 

The  circumstances  which  more  specially  infiuence  the  general  result  of 
amputations,  as  well  as  the  particular  cause  of  death  after  the  operation, 
may  be  divided  into  two  classes: — a.  Those  that  have  reference  to  the 
general  constitutional  condition  of  the  patient.  /3.  Those  that  are  con- 
nected with  the  operation  itself. 

a.  To  the  first  class  may  be  referred  1,  Age;  2,  General  Health;  and 
3,  Hygienic  Conditions, 
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1.  Age  exercisoe  a  tnnterial  influence  on  the  resnlt  of  aniputations. 
Ab  a  general  rnle  it  may  be  statet^  that,  the  younger  the  patient,  the 
greiftter  the  likelihood  of  a  succctusrul  result.  At  early  peiiods  of  life, 
a}»o^  there ia  a  great  exemption  from  low  secttndary  diseases  oTthe  septic 
type;  and  if  death  occur,  it  is  usually  from  exhaustion  or  intercurrent 
visceral  misolucf.  At  advanced  periods  of  life»  amputations,  whether  for 
accident  or  disease,  are  amongst  the  most  fatal  oi>eration8  in  Surgery, 
more  especially  when  the  loiverextrcmitv  is  the  scut  of  operation.  Then, 
indeed,  recovery  can  scared}'  be  looked  for. 

2.  The  General  Health  of  the  patient  previous  to  the  operation 
exercises  necessarily  a  most  powerful  influence  on  the  chances  of  re- 
covery. The  state  of  the  kidneys,  more  especiall}',  is  of  great  importance 
in  this  respect ;  for  no  condition  tends  more  certainly  to  a  fatal  termina- 
tion»  than  a  chronically  diseased  state  of  those  organs.  The  results  of 
aimputation  are  alfo  necessarily  widely  different,  according  as  the  opera- 
tion is  practise<l  on  the  healthy  inhabitant  of  a  country  district,  or  on 
the  cachectic  and  debilitated  denizen  of  a  large  town.  The  causes  of 
death  also  differ  in  these  cases.  In  the  country,  hemorrhage  or  acute 
inflammation;  in  towns,  exhaustion  and  septic  diseases,  commonly  lead 
to  ihe  fatal  result.  And  undoubtedly  shock  and  septic  diseases  arc  the 
two  principal  causes  that  determine  death  after  amputation. 

The  influence  of  Shoch  and  of  Sfij'tic  IHsfanf'  is  very  differently  felt 
in  different  amputations.  Tlie  greater  the  portion  of  body  that  is  re- 
moved the  more  severely  is  sliock  felt.  In  these  cases,  also,  the  influence 
of  septic  agencies  becomes  more  marked.  Tliis  is  owing  to  two  causes: 
1.  The  depression  of  the  nervous  system  consequent  on  the  shock,  and 
on  the  loss  of  blood  that  is  the  frequent  accompaniment  of  a  great  ope- 
ration, tending  to  lower  the  resisting  power  of  the  system  to  all  noxious 
influenrofl,  an<l  tluin  predisposiing  to  septic  absorption,  constitutional  or 
local;  and,  3.  The  large  surface  of  wound  exposed,  rendering  local  con- 
tamination more  likely  to  occur. 

The  influence  of  shock  ami  septic  disease  in  amputations  is  well 
marked.  Out  of  HO  consecutive  cases  occurring  at  University  Ctdlege 
Hospttnl,  which  form  the  basis  of  these  observations,  there  were  3  deaths 
from  shock  (all  primary),  and  10  Irom  pyiemia  and  erysipelas;  leaving 
only  8  deaths  to  be  accounted  for  by  exhaustion  and  the  other  minor  and 
more  varied  causes  that  1  have  mentioned. 

Out  of  a  total  of  (;31  amputations  occurring  in  metropolitan  hospitals, 
in  which  239  deaths  occurred,  lludied  from  shock  and  pya'Uiia  together, 
being  I7'5  per  cent,  of  the  whole  operate<l  on,  or  4K  per  cent,  of  the 
loLal  deaths — and  this  is  irrespective  of  those  that  arc  reported  as  dying 
of  ^^ exhaustion,"  which  is  closely  allied  to  shock,  or  from  ^^eiysipelas,'' 
•*low  cellulitis,''  and  forms  of  septic  disease  other  than  pywmia.  This 
terrible  disease  proved  fatal  in  as  nearly  as  possible  36  per  cent,  of  all 
the  deaths,  and  shock  in  about  10  per  cent,  of  the  deaths,  or  in  3*8  per 
ceot.  of  all  the  amputations. 

liat  the  respective  influences  of  these  two  great  causes  of  death  after 
amputations  will  be  found  not  only  to  vary  greatly,  according  as  the 
operation  is  primary,  secondary,  or  for  disease,  but  also  to  exercise  very 
different  degrees  of  influence  in  different  hospitals. 

Shock  wud  uiobt  felt  iu  primary  amputations,  in  the  proportion  of  25 
per  cent,  of  the  deaths,  was  but  little  fatal  in  secondary  amputations,  fi 
prr  ci'Ut.;  and  was  entirely  absent  as  a  cause  of  death  in  pathological 
amputAtious. 
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Pyiemia  was  fatal  in  about  one-third,  or  33  per  cent ,  of  the  primary 
amputations,  and  in  44*4  per  cent,  of  the  secondary;  and  in  those  for  dis- 
ease it  again  acquired  nearly  the  level  of  the  primary — viz.  34'6  per  cent. 

Pyaemia  is  proportionally  more  fatal  after  amputations  of  the  upper 
than  of  the  lower  extremity,  occasioning  about  40  per  cent,  of  the  deaths 
in  the  former,  against  34  per  cent,  of  the  latter,  after  amputations  for  all 
causes.  In  primary  amputations  the  disparity  is  more  marked,  being 
about  50  per  cent,  of  all  deaths  in  the  upper,  against  about  32  in  the 
lower  limb;  shook,  on  the  other  hand,  being  more  fatal  by  far  after 
primary  amputations  of  the  lower  than  of  the  upper  extremity,  owing 
doubtless  to  the  larger  mass  removed. 

The  influence  of  tthock  is  necessarily  most  felt  in  primary  amputations. 
Indeed,  its  fatal  results  arc  almost  entirely  confined  to  amputations  per- 
formed within  twenty-four  hours  of  the  infliction  of  the  injury,  I  have 
never  known  a  case  of  intermediate  or  secondary  amputation,  or  ampu- 
tation for  disease,  in  which  the  patient  died  from  this  cause.  Fatal 
shock,  in  fact,  is  the  result  of  the  combined  depressing  influence  of  the 
injury  and  of  the  operation.  It  occurs  in  exact  proportion  to  the  severity 
of  the  injury,  the  amount  of  loss  of  blood,  and  tlie  age  of  the  patient. 
It  is  often  rather  referable  to  the  injury  ttian  to  the  operation ;  and  it 
becomes  a  question  whether,  in  many  cases  of  serious  and  almost  hope- 
less smash  of  a  limb,  it  might  not  be  better  to  let  the  patient  expire  in 
peace,  than  subject  him  to  the  repetition  of  a  shock  which  his  nervous 
system  will  be  utterly  unable  to  endure.  This  is  more  especially  the 
case  in  extensive  crush  and  disorganization  of  the  lower  extremity  up 
to  or  above  the  middle  of  the  thigh,  such  as  are  not  unfrequent  at  the 
present  day  from  railway  accidents,  in  which  the  mangling  of  the  limb 
rather  resembles  that  produced  by  cannon-shot  than  by  an  ordinary 
injury  of  civil  life.  In  these  cases  amputation  through  the  upper  third 
of  the  thigh,  or  at  the  hip-joint,  is  the  only  available  operation.  It  la 
usually  done  in  such  cases.  But  is  it  ever  successful  in  the  full-grown 
adult?  That  is  a  question  which  deserves  the  serious  consideration  of 
hospital  surgeons.  I  am  not  acquainted  with  a  single  case  in  which 
such  an  operation  has  succeeded  in  general  hospit&l  practice,  in  men 
who  have  arrived  at  full  maturity.  In  children  and  young  adults  it  has 
proved  successful.  The  three  cases  in  which  it  was  done,  out  of  the 
eighty  University  College  cases,  all  died  of  shock.  The  same  catas- 
trophe has  happened  in  every  other  case  on  record  with  which  I  am 
acquainted.  It  is  an  operation  that  has  been  abandoned  by  military 
surgeons  in  cases  of  compound  comminuted  fracture  of  the  femur  from 
bullet-wound  in  this  situation ;  ought  it  not  to  be  equally  discontinued 
by  civil  surgeons  in  those  more  hopeless  cases  of  utter  smash  of  the 
limb  that  occur  in  their  practice?  For  my  own  part,  I  shall  never  again, 
except  in  children  and  young  people,  amputate  in  that  situation  for 
such  injuries — hopeless  alike,  whether  left  or  subjected  to  the  knife;  but 
surely  better  for  the  patient  to  be  left  to  die  in  peace  than  to  be  again 
tortured  by  amputation,  which  all  experience  has  shown  to  be  nseless. 

It  is  of  importance  to  observe,  in  reference  to  these  cases  of  death 
from  shock  after  primary  amputations,  that  the  fatal  result  happens  in 
a  few  hours,  usually  within  twenty-four,  of  the  performance  of  the  ope- 
ration. Hence,  although  it  may  be  disposed  to  by  the  previous  condi- 
tion of  the  patient,  and  the  influence  exercised  upon  his  powers  of 
endurance  by  the  severity  of  the  injury,  the  loss  of  blood,  his  age,  &c. — 
for  death  from  shock  necessarily  occurs  more  frequently  under  similar 
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conditions  of  injury  at  advanced  than  at  early  periods  of  life — or  even 
by  »ea«K>n  of  year,  yet  it  cannot  in  any  way  l»e  afTocted  by  the  eonditton)^ 
to  which  the  patient  18  exposed  siibs-eqiiently  to  the  peribrmnnce  of  the 
openilion,  so  far  nl  least  as  liospitals  or  other  uxLcrnal  influences  are 
conrenie<l.  We  must,  therefore,  look  upon  death  from  shock  as  a  |mrt 
of  the  general  aoeideut  to  which  the  patient  has  lieen  exposed  nnd  r»f  the 
injury  that  he  has  sustained,  aggravated,  doubtless,  by  tlie  further  de- 
pressing influence  exercised  by  so  serious  an  operation  as  an  amputation 
pos&IUy  high  up  in  one  of  the  limbs.  It  is  interesting  to  obaerve  that 
fteMon  exercises  an  influence  on  the  liability  to  death  from  shock  after 
primary  amputations.  Accordiug  to  Hew8oii,of  Philadelphia,  it  is  most 
fatal  in  winter.  The  reason  is  obvious:  the  cold,  to  which  the  sufferer 
has  lieen  exposed  at  the  tiuic  of  tlie  occurrence  of  the  accident  for  which 
he  haa  to  undergo  an  amputation,  is  an  additional  cause  of  vital  depres- 
Bion. 

If.  therefore,  we  want  to  leasen  the  mortality  consequent  on  these  ope- 
r»tions,  the  first  point  to  look  to  is  not  to  amputate  ueedle59l3'  in  ho[)c- 
leaa  cases  of  suiasli  of  tlie  thigh  high  up,  in  ortler  to  give  **  a  last  chance" 
to  a  patient  whose  vital  powers  have  already  l>een  dopre'3se<I  to  tlie  low- 
eat  ebb  by  a  fearful  mutilation.  Such  arnpatations,  which  sometimes 
oo«ifttst  in  little  more  tlian  the  severance  of  a  limb  still  attached  to  the 
trunk  by  shreds  of  muscle,  ought  scarcely  to  Hud  their  way  into  a  sta- 
tistiatl  table  professing  to  give  the  general  results  of  operations  the 
majority  of  which  are  more  deliberately  performed,  and  with  a  better 
prosf>ect  of  sneeess.  They  ought,  in  point  of  fact,  to  constitute  a  clasa 
of  case*  apart,  in  whirh  the  oi»eration  is  subsidiary  to  the  injury  that 
has  preceded  and  that  leads  lo  it;  tlie  more  so.  as  they  are  frequently 
complicuto<l  with  the  internal  injuries  which  are  not  detected  until  after 
tiie  death  of  the  patient. 

Sbrx'k,  as  has  already  been  shown,  exercises  its  influence  chiefly  in 
primary  amputations  ;  far  less  in  secondary  ones;  and  disappears  en- 
tirely, as  a  cause  of  death,  in  pathological  amputations.  There,  however, 
it  is  replaced  by  "exhaustion."  This  condition  stands  in  tlie  same 
relation  to  nmi)LiLition8  for  disease  that  shock  does  to  those  timt  are 
practised  for  injury.  Death  by  '^ exhaustion"  or  "collapse"  is,  in  fact, 
un  indication  that  the  impression  produced  l>v  the  fipertttion  on  the  ncr- 
Tons  system  has  been  greater  than  the  already  enfeebled  powers  of  the 
patient  were  able  to  endure;  and  the  frequent  occurrence  of  these  terms, 
at  indicMting  the  cause  of  death  in  any  table  of  amputation  statistics, 
nay  be  taken  as  evidence  of  the  oi>eration  having  been  practised  too 
ofl«*n,  whfU  the  patient  was  already  so  enfeebled  by  long-continued  dis- 
ease, or  so  exhausted  b}^  discharges  and  sutfering,  as  to  he  unable  to 
aupport  the  additional  dupresning  influence  of  a  serious  surgical  opera- 
tion- In  the  returns  of  I>r.  Chadwick  of  the  results  of  amputations  in 
the  Massachusetts  (Jeueral  Hospital,  Uoston,  "exhaustion"  is  stated  to 
he  by  far  the  most  frequent  cause  of  death.  Out  of  the  180  fatal  cases, 
it  ia  returned  as  the  cause  of  <leath  in  9S,  or  54*4  per  cent.;  whilst  ^*col- 
La[i«e'*  is  stated  to  have  been  fatal  in  21,  or  U'8  per  cent.,  and  "shock** 

only  2  cases.  I  cannot  but  think  that  these  terms  are  here  used  in  a 
•what  ditferent  sense  from  that  in  which  we  employ  them,  and  that 
rather  represent  what  we  should  call  "  shock."  However  this  may 
f^  the  fact  is  certain  thut  in  these  Boston  cases  no  fewer  thait  123 
deatha  out  of  ISO,  or  6T  i>er  rent.,  occurred  from  causes  that  wcru  alto- 
^tber  tiideiK'tident  of  any  septic  hospital  influence,  a  statu  of  thinga 
thai  speaks  highly  for  the  sanitary  condition  of  the  hospital. 
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The  next  and  by  far  most  important  of  all  the  causes  of  death  after 
operations  in  hospitals,  is  undoubtedly  the  development  of  ^ep^t'o  disease. 
The  importance  of  this  is  obvious,  from  a  consideration  of  the  following 
statistics.  Out  of  the  21  deaths  that  occurred  in  the  80  University  Col- 
lege amputations,  no  fewer  than  10,  or  nearly  one-half,  arose  from  this 
cause ;  and,  out  of  a  grand  total  of  239  deaths  occurring  in  four  metro- 
politan hospitals,  86  died  from  pyaemia  alone,  without  including  other 
septic  diseases  and  secondary  septic  visceral  inflammations ;  there  being 
nearly  four  times  as  many  deaths  from  pyaemia  as  from  shock. 

Dr.  Chadwick,  in  the  report  of  the  Massachusetts  Qeneral  Hospital, 
returns  42  deaths  from  pyaemia  out  of  the  180  fatal  cases  that  occurred 
in  692  amputations  of  all  kinds,  being  in  the  proportion  of  23*3  per  cent,  on 
the  deaths,  and  onlyof  5*t  percent,  on  the  whole  number  of  amputations 
— a  most  remarkably  low  percentage  of  septic  mortality,  of  which  it  may 
be  taken  as  the  whole  and  sole  representative,  there  being  no  deaths 
returned  from  erysipelas  or  any  other  hospital  disease. 

/3.  The  circumstances  connected  with  the  operation  itself  that  influence 
materially  its  result  are,  1.  The  Seal  of  the  amputation.  2.  The  Struc- 
ture of  the  Bone  sawn.  3.  Whether  the  operation  is  done  for  Injury  or 
Disease.  4.  If  for  disease,  the  Nature  of  the  aflection.  5.  If  for  injury, 
the  Time  that  has  elapsed  before  the  limb  is  removed. 

1.  With  regard  to  the  influence  of  the  Seat  of  amputation  on  the 
result  of  the  operation,  it  may  be  stated  as  a  general  rule,  that  the  risk 
is  greater  in  proportion  as  the  size  of  the  part  that  Is  amputated  in- 
creases, and  as  the  line  of  amputation  approaches  the  trunk  ;  in  fact,  the 
nearer  it  is  to  the  trunk,  the  greater  is  the  danger. 

It  needs  no  formal  argument  to  show  that  the  amputation  of  the  toe 
or  of  the  foot  is  less  hazardous  than  that  of  the  leg  or  the  thigh.  The 
subjoined  table,  derived  from  the  examination  of  statistics  of  amputation 
in  civil  practice,  collected  from  various  British,  Continental,  and  Ameri- 
can sources,  shows  clearly  the  increase  in  the  ratio  of  mortality  as  the 
operation  approaches  the  trunk.' 

IIAT.  OARKI.  DIATM.         PBaCBlTT. 

Shoulder.joint 117  58  40*5 

Arm 1319  875  284 

Fore-arm 1059  109  103 

Hip.Joint 46  19  413 

Thigh 8477  1924  852 

Leg 8006  985  327 

If  we  turn  to  the  statistics  of  military  surgery,  we  find  similar  results. 
Thus,  in  the  British  Army  in  the  Crimea  the  percentages  of  death  were, 
after  amputation  of  the  fore*arm,  7 ;  of  the  upper  arm,  1 9 ;  of  the  shoulder- 
joint,  35;  of  the  foot,  16;  of  the  leg,  37;  of  the  knee,  57  ;  of  the  thigh, 
64 ;  and  of  the  hip,  100  ;  figures  most  creditable  to  the  skill  of  the  sur- 
geons employed,  but  showing  the  progressive  tendency  to  increase  witll 
the  size  of  the  limb  removed.    In  the  French  army  in  the  Crimea,  the 

'  The  numbers  referred  to  in  this  Chapter  have  been  derived  in  great  part  from 
the  Tables  published  by  Mr.  James  Lane  in  the  first  volume  of  the  last  edition  of 
Cooper's  Surgical  Dictionary ;  Sir  J.  Y.  Simpson's  paper  on  Hospitals,  in  the 
Sdinhttrgh  Medical  Journal  for  June,  1869  ;  various  statistical  papers  in  the  Re- 
ports of  Hospitals  ;  M.  Chenu's  elaborate  special  returns  on  the  medical  service  of 
the  French  army  in  the  Crimean  War,  and  in  the  Italian  Campaign  ;  aud  the  offi- 
cial reports  issued  by  the  Surgeon-General  of  the  United  States  Army  regarding 
the  War  of  the  Rebellion. 
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percentage  of  mortality  after  amputation  of 
trm,  55 ;  of  the  sliotilder-joint,  61 ;  of  the  foot,  7'J ;  of  the  leg,  72  ;  of  the 
knee-joint,  01  ;  of  the  thij^h,  92;  ami  of  the  hip,  !00.  In  the  Italian  caru- 
pAign  of  1359,  the  percentages  of  the  mortality  in  the  French  army — 
incinding  in  some  cases  operations  on  wounded  Austrinns — were:  fore- 
arm, 42  ;  arm,  50 ;  shoulder-joint,  55  ;  foot,  55  ;  leg,  70  ;  knee-joint,  75  ; 
thigh,  78;  hip-joint,  67.  In  the  war  of  the  American  rebellion  the  per- 
centageA  of  mortality  were  ns  follow,  showing  markedly  how  rapidly  it 
nins  up  in  accordance  with  the  sixe  of  the  part  removed :  6ngers  and 
hand,l'6;  wri8t,5-5;  fore-arm,  16'5;  arm,  21-2;  shoulder,  39'2  ;  partial  of 
foot,  9-2;  ankle-joint,  134;  leg,  26;  knee,  55;  thigh,  64*4;  hip,  85-7. 

Not  only  is  there  this  increase  in  the  rale  of  mortality  as  the  operation 
approaches  the  trunk,  but  in  the  larger  limbs,  more  especially  in  the 
thigh,  e\'ery  additional  inch  that  is  removed  appears  to  make  a  diiference 
in  this  respect.  Thus,  in  our  army  in  the  Crimen,  of  178  amputatious  of 
the  thigh,  44  were  in  the  upper  third,  and  of  tliese  38,  or  86  per  cent., 
proved  fatal;  68  were  in  the  middle  third,  and  of  these  41,  or  6*1  per 
cent.,  died ;  whilst  in  the  lower  third  the  mortality  out  of  66  cases  was 
37,  or  015  per  cent.  In  the  French  army  in  the  Crimea,  according  to 
Cbcnu,  of  81  amputations  of  the  thigh  at  tlie  upper  third,  37,  or  60  iH;r 
cent., died;  in  91  amputations  at  the  middle  third^  there  were  63  deaths, 
or  69  per  cent.;  and  in  the  lower  third  there  were  101  cases,  with  59 
deaths,  or  58*4  per  cent.  In  the  Italian  campaign  of  IS59,  according  to 
the  same  authority,  there  were  46  cases  of  amputation  of  the  thigli  at  the 
ippcr  third,  with  43  deaths,  or  93  per  cent.;  bl  at  tlie  middle  third,  with 
lortality  of  44,  or  84  per  cent.;  and  43  at  the  lower  third,  with  36 

Uha,  or  83  percent.  Again,  among  21  amputationsof  the  humerus  at 
i«  neck  in  the  French  army  in  the  Crimea,  the  mortality  was  9,  or  43 
per  cent.;  in  229  at  the  upper  third,  it  was  62,  or  27  per  cent.;  in  145  at 
the  middle  third  it  was  27|  or  18  per  cent.;  and  in  55  at  the  lower  third 
it  was  6.  or  II  per  cent. 

Not  only  do  the  size  of  the  part  removed,  and  its  proximity  to  the 
trunk,  influence  materially  the  general  mortality  after  amputation;  but 
these  conditions  also  inQuence  the  particular  cause  of  death.  Thus  af^r 
the  smaller  amputations,  as  of  a  toe,  for  instance,  death  occurs  only  in 
unhealthy  states  of  the  constitution,  from  tlie  occurrence  of  erysipelas, 
or  of  some  of  the  various  forms  of  diffuse  inflammation.  Death  after  the 
larger  amputations  more  frequently  results  from  causes  connected  with 
the  o[)eratioD  itself,  as,  for  instance,  secondary  hemorrhage,  shock,  or 
exhaustifin  by  the  abstraction  of  the  large  quantity  of  blood  contained 
iu  the  limb,  as  well  as  by  that  lost  during  the  operation.  After  the 
removal  of  the  whole  of  a  limb,  as  in  the  cafle  of  am[Mitation  at  the  l»ip- 
Joiot,  it  is  possible  that  the  cause  suggested  by  Cox,  viz.,  the  removal  of 
a  limb  in  which  the  blood  un<lergoes  changes  of  importance  to  the  rest 
of  the  economy,  may  materially  affect  the  result. 

a.  The  Part  of  the  Bone  that  is  sawn  through  may  influence  the 
kit.    Amputations  through  the  cancellous  ends  of  long  bones  are  less 

tgcrous,  in  one  respect,  than  ttiose  through  their  Hhalt>4,  in  consequence 

the  medullary  canal  not  being  opened  when  the  section  is  made  near 
the  articular  end,  bo  that  the  liability  to  diffuse  suppuration  of  this 
cavity,  and  consecutive  phlebitis  and  pyn^mia,  is  diminished. 

3.  The  mortality  resulting  from  amputations  is  perhaps  more  directly 
influenced  by  whether  the  operation  is  done  for  Injury  or  Disease,  timn 
by  any  other  caase,  being  far  greater  in  corresponding  limbs  after  injury 
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than  disease,  except  as  regards  amputation  of  the  fore-arm.  In  the 
following  tal)le  may  be  seen  the  results  of  307  consecutiTe  cases  of  ampu- 
tation performed  at  University  College  Hospital  up  to  May,  1871.  Of 
these  307  cases,  79  died,  yielding  as  nearly''  as  possible  a  mortality  of  25 
per  cent.  Since  the  publication  of  these,  80  additional  amputations  have 
been  performed  up  to  May,  1873.  Of  these  387,  exactly  100  have  died, 
being  at  the  rate  of  2.5-8  per  cent.  The  rate  of  mortality  has  throughout, 
under  many  different  modes  of  treatment,  been  singularly  steady,  ranging 
between  23-5  and  25.5  per  cent. 


RESULTS  OF  AMPUTATION  IN  UNIVJCRSITT  OOLLBOS  HOSPITAL. 
Amputation  for  Injury, 


SBAT  OF  AMPDTATIOW. 

OAIM. 

KBOOVBSIBB. 

DBATHS. 

PBBOBBTAftB 
OP  DBATHS. 

Thigh 

Leg  and  Foot     .... 
Shoulder  and  Arm      . 
Fore-arm 

89 
44 
13 

8 

16 

80 
7 
8 

28 

14 

6 

0 

69  0 

81-8 

41-6 

0 

Total        .... 

108 

61 

42 

40-7 

Ampu 

tcUion  for  j 

^iieaae. 

•BAT  or  AMPVTATIOir. 

CASKS. 

BBCOTBKIBS. 

DBATHB. 

PBBOBNTAaB 
or  OKATHB. 

Thigh 

Leg  and  Foot     .... 
Shoulder  and  Ann      . 
Fore-arm 

86 
74 
24 
20 

68 
64 
16 
19 

18 

10 

8 

1 

20-9 

13-5 

88-3 

60 

Total        .... 

204 

167 

87 

181 

Malgaigne^s  statistics  from  the  Parisian  hospitals  illustrate  this  matter 
in  an  equally  clear  point  of  view,  as  will  be  seen  in  the  following  table. 


BIAT. 

Injury.                 \                Visetue. 

OASBS. 

DBATHB.    IPBBCBXT.'      tJABBB. 

DBATHB. 

PBB  OBXT. 

Thigh        .... 

Leg         ...        . 
Foot      ••        .        .        . 
Arm       .... 

46 

79 

9 

80 

84 

60 

6 

17 

740 
68-8 
66-6 
56  6 

158 

112 

29 

61 

92 

56 

8 

24 

600 

490 
10.8 
600 

The  following  table  gives  the  result  of  numerous  cases  in  civil  practice, 
collected  from  various  sources.   (See  note,  page  78.) 


BBAT.              * 

Injury. 

Diieaie. 

CABBB. 

BRATHR. 

PBB  CBBT. 

CANKI. 

DBATHS. 

PBK  CBBT. 

Thigh     .... 
Leg         ...        . 
Arm        .... 
Fore-arm 

964 

771 
514 
860 

676 
856     ' 
180 
88 

69-7 
461 
84-4 
10-5 

1465 

12«1 

250 

151 

477 

301 

65 

23 

83-5 
28-5 
260 
15-9 

PRIMARY    AND    SECOXDART   AMPUTATIOXS 
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The  $fiofk  inflicted  by  the  injury,  with  its  snbscqnent  evils,  appears  to 
!)«  one  of  tlic  principal  reasons  of  the  greater  mortality  after  amputatians 
for  injury  llian  after  those  fordiHease.  After  amputation  for  injviry,  also, 
there  ia  a  greater  lialiilily  to  the  oeciiirenoe  of  gangrene  of  the  slump,  and 
pyieiuta  ami  its  «eeontl«ry  etfccls,  than  in  the  case  (»f  the  removal  of  a 
limb  for  fUscasc;  in  which  tlie  i}rincipal  onuses  of  death  usually  appear 
to  be  exhaustion,  and  the  supervention  of  disease  of  the  lungs.  In 
Amputntitni  in  cases  of  diHea&e,  it  will  be  found  that  those  patients  do 
liesl  in  whom  the  disease  is  most  chronic.  This  is  especially  observable 
io  cases  of  disease  of  Itoues  and  of  the  joints. 

4.  The  Nature  of  the  Disease  for  which  the  amputation  is  performed 
influences  its  mortality  Thus  atnputations  for  mnlignant  <lisease  are 
more  fatal  than  tho^e  tor  caries  of  bone  or  diseased  joints.  In  cases  of 
diMftsed  joint,  there  is  a  greater  tendency  to  recover  when  the  nftection 
is  of  a  simple  ihtiu  when  it  is  of  a  tuberculous  nature,  tiirkett  has  pointed 
out  that  disease  of  internal  organs,  otXen  of  the  same  nature  as  that  for 
which  the  ojwration  is  performed,  is  found  after  death  in  a  large  propor- 
of  patients  who  die  after  amputation.  When  suppurative  disor- 
alion  of  a  joint  is  very  acute,  amputation,  more  particularly  if  the 
ted  articidation  he  of  large  size,  as  the  knee,  is  attencKvl  by  very 
ufavorable  results.  The  tendency  to  pyiemia  is  very  strong  in  such 
«MUies,  the  blood  being  loaded  with  effete  materiAls,  tiie  products  of  the 
intlammalory  action,  which  are  specially  apt  to  run  into  suppuration, 
both  in  it  and  in  the  tissues  generally.  But  when  the  disease  has  once 
become  chronic,  the  precise  period  at  which  the  amputation  is  performed 
exercises  but  little  influence  on  the  mortality,  provided  it  be  not  deferred 
to  too  late  H  stage,  when  the  patient's  constiturif)n  is  worn  out  by  hectic. 
Amputations  of  expediency — those  performed  for  the  convenience  of 
the  patient,  as  in  cases  of  talipes  or  nnkylosis,  but  not  necessary,  so  far 
»s  life  is  concerned — are  especially  fatal.  Bryant  has  shown  tli.at,  at 
Guy's  Hospital,  death  has  followed  in  40  per  cent,  of  these  amputations 
of  the  lowt-r  extremity, 

&.  In  amputation  in  cases  of  injury  an  important  question  has  to  be 
determined,  viz.,  the  influence  exercised  by  the  Time  that  has  elapsed 
from  the  infliction  of  the  injury  to  the  performance  of  the  amputation. 
>*ol  only  the  rale  of  mortality,  but  the  conditions  that  immediately  oo- 
caaion  the  fatal  event,  are  influenced  by  the  period  at  which  the  opera- 
tion is  (lerfonnetl. 

Amputniions  for  injury  are  commonly  divided  by  surgeons  into  Pri- 
mary and  Secondary ;  the  pHmary  being  those  that  are  performed  during 


BK6ULTS  or  P&IMAUr  AND  BBOONDARY   AMPUTATIONS  IN  0ASB8  OF  INJUHT, 
AT  UNIVERSITY  OOIXEOE  HOSPITAL. 


HA*. 

Primarif, 

fiMffndary. 

04III.               fiSATSt. 

CASH. 

Tl..,.h               

K«»t          .... 
-ttid  Arm 

14 

32 
6 

6 

8 
8 
8 
0 

91 
16 

S 

1 

14 
8 
3 
0 

Total 

48 

18 

48 

19 

tbtt  first  Iwenty-four  or  thirty  hours,  l>efore  any  inflannnatory  action   in 
Ibe  part  injured  has  taken  place.     By  secondary  amputations,  many 
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Surgeons  mean  those  operations  that  are  practised  after  the  first  twenty- 
four  hours;  whilst  others  again  restrict  the  term  to  those  that  are  done 
after  suppuration  has  been  set  up  in  the  limb,  calling  those  amputations 
intermediate  that  are  performed  between  these  two  periods,  viz.,  from 
the  twenty-fourth  hour  to  the  occurrence  of  suppuration,  and  which  con- 
sequently occupy  a  very  extensiye  range.  I  think,  however,  that  this 
distinction  is  somewhat  trivial,  and  not  very  easily  applied  in  practice ; 
and  that  It  is  better  to  include  under  the  term  secondary,  all  ampatar 
tions  performed  after  inflammatory  action  has  been  set  up  in  the  injured 
part. 

The  subjoined  table,  collected  from  various  sources,  shows  the  relative 
results  of  primary  and  secondary  operations  in  civil  practice. 


Primary, 

Secondary. 

OAIII. 

DIATRS. 

OAIBC. 

DB4TH>. 

PIE  osm'. 

Thigh     .... 
Leg         .... 
Arm       .... 
Fore-arm 

235 
405 
376 

igo 

153 

178 

79 

16 

651 
43-9 
28-6 

8-4 

156 

150 

75 

27 

85 

72 

32 

6 

64-4 
48-0 
43-0 
22-8 

ToUl  .        .        .   . 

1106 

426 

88 '5 

408 

195 

47.71 

While  the  percentage  of  deaths  after  primary  amputation  of  the  thigh 
exceeds  that  after  secondary  amputation,  the  rate  of  mortality  in  am- 
putations of  the  leg,  fore-arm,  and  arm  is  greater  after  the  secondary 
than  after  the  primary  operation,  especially  in  the  upper  Hmb.  Primary 
amputation  of  the  thigh  is,  indeed,  one  of  the  most  fatal  operations  in 
Surgery.  Thus  of  46  cases  of  primary  amputation  recorded  by  Mal- 
gaigne,  34  perished;  of  18  cases  in  the  Massachusetts  Hospital  at  Boa- 
ton  during  the  five  years  1863 — 1868,  15  died;  9  cases  out  of  10  died  at 
the  London  Hospital  during  the  years  1863 — 1866;  and  of  24  cases  re- 
corded by  South,  Lawrie,  and  Peacock,  as  occurring  at  St.  Thomas's 
Hospital,  the  Glasgow  Infirmary,  and  the  Edinburgh  Infirmary,  every 
one  perished.  The  danger  of  amputation  of  the  thigh  for  injury  is  in- 
creased in  proportion  to  the  height  at  which  the  limb  is  severed.  It  is 
least  in  those  cases  where  the  operation  is  done  for  injury  of  the  leg  or 
knee-joint,  and  greatest  when  it  is  performed  for  compound  fracture  of 
the  femur,  recovery  from  which  is  very  rare.  This  excess  of  mortality 
after  primary  amputation  of  the  thigh  must  be  referred  mainly  to  the 
intensity  of  the  shock,  whether  produced  by  the  operation  itself,  or, 
more  often,  by  the  injury  which  has  rendered  its  performance  necessary. 
The  sudden  disturbance  of  the  balance  in  the  supply  of  blood,  caused  by 
the  removal  of  so  large  a  portion  of  the  body,  may  also  contribute  to  the 
danger.  In  primary  amputations  of  the  leg,  arm,  and  fore-arm,  how- 
ever, the  influence  of  these  causes  is  relatively  less,  while  in  secondary 
amputations  of  these  parts,  as  well  as  of  the  thigh,  shock  is  much  less 
intense.  In  these,  the  chief  danger  arises  from  pyaemia,  gangrene,  diffuse 
inflammation,  secondary  hsemorrhage,  and  all  those  morbid  conditions 
that  are  favored  by  defective  hygienic  circumstances,  and  which  appear 
to  exercise  a  more  uniformly  unfavorable  influence  over  the  secondary 
amputations  than  shock  does  over  the  primary. 

I  The  reader  who  wishes  to  pursue  this  subject  further  will  find  a  very  large 
body  of  BtatisticB  on  the  results  of  ampatations  in  the  last  edition  of  Cooper^a 
Surgical  Dictionary, 
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The  following  are  the  main  c.inses  ofdenth  After  amputations,  as  pub- 
lished in  the  Keimrts  af  four  Melropolilnn  Flospiliils  up  to  1871.  In 
•  187  pritnsry  amputations,  00,  or  4S'6  per  cent.,  died;  of  tlicseOO  deaths, 
21  occurred  from  shook,  and  30  from  pyieuoia.  In  84  8econ<lftry  ampn- 
Utions,  60,  or  50*5  per  cent.,  and  of  these  only  3  perished  from  shock, 
whilst  22  were  the  victims  of  pyiemia.  In  350  amputations  for  disease, 
98,  or  2T'4  per  cent.,  died;  of  these  none  were  destroyed  by  shock,  but 
54  by  pyaemia  ^ 

In  military  practice,  secondary  amputation  is.  In  gjeneral,  more  fatal 
tlian  primary.  Tlius,  Faure  saved  only  30  out  of  300  secondary  ampu- 
tatiops,  wliilst  Larry  saved  three-fourths  of  those  in  which  he  amputated 
primarily.  In  the  Pt^ninsular  war,  the  mortality  after  secondary  ampu- 
tation of  the  upper  extremity  was  twelve  times,  and  after  secondary 
am;>utation  of  the  lower  limb,  three  times,  as  great  as  after  primary 
amputation  of  these  paits.  In  the  Brititih  army  in  the  Crimea,  from 
the  1st  of  April  to  the  close  of  the  wur,  the  relative  rates  of  mortality 
per  cent,  after  primary  and  secondary  amputations  were  as  follows  :— 
-After  primary  amputations  at  tlie  shoulder,  26;  of  the  arm,  17;  of  the 
fortvunn,  3;  of  the  thigh,  62;  of  t)ie  leg,  30;  and  of  the  foot,  17;  after 
isecondary  amputations  at  the  shoulder,  (tR;  of  the  arm,  31 ;  of  the  fore- 
arm, 28;  of  the  thigh,  80;  and  of  the  leg,  76.  Or,  for  the  upper  ex- 
tremity, the  whole  rate  of  doatlis  after  primary  was  15,  against  41  after 
secondary  amputations;  whilst,  for  the  lower  extremity,  excluding  the 
foot,  it  was  4*1  for  the  primary,  against  78  per  cent,  for  ll»e  secondary. 

In  the  American  army  during  the  war  of  the  rebellion,  the  mortality 
after  primary  amputation  of  tlio  ihityh  was  fi4*13  per  cent.;  and  after 
aecondai'y  amputation,  74'7H,  In  the  Freneli  army  in  the  Crimea,  on  the 
other  hand,  the  mortality  after  primary  amputation  of  the  thigh  and  arm 
— amfmnting  in  the  former  limi>  to  above  90  per  cent. — was  greater  than 
tbat  after  the  secondary  operation. 

As  has  already  Itecn  observed,  not  only  does  the  rate  of  mortality 
difTer  in  primary  and  secondary  amputations,  but  also  the  cause  of  death. 
Primary  amputations  are  most  frequently  fatal  from  shock,  hemorrhage. 
and  exhaustion,  although  death  from  pyiemia  and  secondary  diseases  of 
a  low  type  is  by  no  means  rare  in  these  cases.  Secondary  amputations 
for  injury  most  commonly  carry  otf  the  patient  by  the  su|>ervenlion  of 
septic  diseases.  Amongst  these  secondary  affections  that  are  of  most 
frequent  occurrence,  gangrene  of  the  stump  stands  in  the  first  place, 
especially  after  traumatic  amputation  of  the  thigh,  and  more  particularly 
If  the  limb  have  been  in  a  similar  condition  before  the  amputation. 
Then,  again,  erysipelas,  phlehitis  with  pyaemia,  secondary  hemorrhage, 
and  some  of  the  low  forms  of  visceral  inflammation  or  congestion,  as 
pneumonia,  pleurisy,  and  dian'ho?a,  often  produce  death.  PyaMnia,  com- 
plicated by  congestive  and  suppurative  pneumonia,  is  the  most  frequent 
cau%o  of  death  after  secondary  amputation  of  the  leg  and  arm.  Secon- 
dary haemorrhage  to  such  an  extent  as  to  prove  fatal  is  of  very  rare 
occurrence;  when  it  happens,  it  is  usually  associated  with  some  diseased 
of  the  blood  interfering  with  the  formation  of  a  plastic  plug  In  the 
try. 
SwMAET. — On  reviewing  the  whole  subject  of  the  cause  of  death  after 
amputations,  we  cannot  but  come  to  the  conclnsion  tliat  the  mortality 
•fter  amputations  is  influenced  more  directly  and  distiuctly  than  that  of 
any  other  operation,  except  perhaps  ovariotomy,  by  tlie  hygienic  condi- 

■  "Hospitalism,'*  i&c,  p.  20, 
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lions  to  which  the  patient  is  subjected  after  the  operation.  The  evil 
influences  arising  from  exposure  to  a  vitiated  atmosphere — to  those 
various  conditions  and  combiuations  of  conditions  that  are  summed  up 
under  the  one  general  term  ^^  Hospitalism^^^ — exercise  so  important  a 
bearing  upon  the  death-rate  after  amputation,  that,  in  order  to  arrive  at 
a  just  estimate  of  the  probable  chances  of  recovery  after  any  given  ampu- 
tation, it  becomes  necessary  not  only  to  consider  wliether  the  operation 
be  done  for  injury  or  disease — whether  it  be  primary  or  secondary — 
whether  the  disease  be  simple  or  malignant — whether  the  patient  be  aged 
or  young,  healthy  or  diseased;  but,  above  all,  to  consider  whether,  after 
the  removal  of  the  limb,  the  patient  will  be  exposed  to  those  conditions 
tliat  result  from  the  aggregation  of  the  sick  and  wounded.  For  it  Is  on 
them  almost  more  than  on  any  others  that  the  ultimate  result  will  depend. 

Whatever  explanation  we  may  give  of  the  fact,  it  remains  certain  and 
incontrovertible  that  the  rate  of  mortality  after  amputation  of  all  limbs 
in  the  large  city  hospitals  of  Great  Britain  up  to  a  very  recent  period 
has  been  at  least  1  in  3  {vide  Tcble).  In  those  of  Paris,  out  of  1,656 
amputations,  the  statistics  of  which  were  collected  by  Malgaigne  and 
Trdlat  (Simpson),  803  died,  or  nearly  1  in  2  (vide  also  Table).  The 
Oovcrnmeut  statistics  collected  by  Bristowe  and  Holmes  show  that  in 
1861  the  amputation  death-rate  in  Parisian  hospitals  was  3  in  5,  and  more 
recently  Le  Fort  gives  the  mortality  at  58  per  cent.  In  Germany  matters 
were  not  much  better.  Billroth's  published  amputation-mortality  has 
been  from  43  to  46  [tev  cent.  In  the  United  States  the  death-rate  is  much 
smaller,  however,  the  mortality  in  the  Pennsylvania  Hospital  heinyr  only 
about  24  per  cent.,  and  that  of  the  Massachusetts  General  Hospital  26 
per  cent. 

In  military  practice,  the  result  of  the  experience  deduced  from  the 
mortality  following  amputations  during  the  great  modern  wars  is  at  least 
equally  unfavorable.  But  here  there  are  so  many  modifying  and  dis- 
turbing elements,  that  it  may  be  well  to  exclude  these  cases  from  con- 
sideration. 

In  fact,  then,  on  taking  the  average  mortality  after  am.putation  of  all 
four  limbs  in  the.  largest  hospitals  in  the  great  centres  of  civilisation,  we 
come  to  this  result,  that  it  commonly  varied  from  60  to  35  percent., and 
did  not  fall  below  24  per  cent. ;  and  that  in  certain  of  the  larger  ampu- 
tations, as  in  the  upper  third  of  the  thigh  and  at  the  hip-joint,  it  ran  up 
to  from  70  to  90  per  cent.  Widely  exten<led  statistical  returns  have 
shown  but  too  plainly  that  these  figures  are  trustworthy  and  constant, 
when  founded  on  sufficient  numbers  and  carried  over  a  sufficient  length 
of  time  to  eliminate  the  influence  of  accidental  circumstauces  operating 
for  or  against  the  patient. 

So  constantly  do  these  figures  come  out  in  hospital  returns,  that 
Surgeons  had  almost  come  to  regard  them  as  representing  the  necessary, 
or,  so  to  speak,  the  natural  rate  of  mortality  after  amputations.  But 
is  this  so  in  reality?  Is  this  frightful  rate  of  mortality  the  necessary 
result  of  the  operation,  and  thus  beyond  our  control?  or  is  It  dependent 
on  causes  that  are  preventable,  and  that  may  in  great  part,  if  not  wholly, 
be  removed?  That  it  is  not  necessary — that  it  is  dependent  on  prevent- 
able causes  and  will  eventually  be  more  materially  diminished — is  evident 
from  the  admirable  results  that  have  of  late  years  been  obtained  by 
Callender,  Lister,  Spence,  and  others,  by  difierent  methods  of  treatment, 
but  all  having  in  view  attention  to  the  hygienic  conditions  of  the  wound 
and  of  the  patient. 

Up  to  a  recent  period,  Surgeons  have  had  no  opportunity  of  obtaining 
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ft  knowledge  of  tlie  results  of  anipntAtions  on  a  lurge  sctile,  except  such 
M  liavo  lH.'en  fiinnHhed  hy  the  slftliHtical  results  obiaitieil  from  hoetpilttls. 
h  iras  not  until  Sir  Jaiut's  Simpson  collected  a  large  muss  of  etalistics 
from  siiiflll  country  liospitnls — from  private  practice  in  manulacUiring 
wd  uiiniiig  iliistricts  especially,  where  amputation  aare  oT  coiiim^n  occur- 
rencc — that  the  imprntant  fact  has  been  moat  inconleslahly  ami  salistnc- 
lorily  proved,  that  tlie  high  rate  of  mortality  ahove  given  is  not  l»y  any 
means  the  necessary  nml  unnvnidaMe  result  of  amputation,  hut  that  it 
iriiics  fnim  causes  indej>cndent  of  and  beyond  theopornlion  itself;  that, 
m  fact,  it  is  greatly  dejxMident  od  the  coitditions  to  which  the  patient  is 
exposed  afler  its  performance. 

Simpson  collected  the  particulars  of  2,008  amputations  of  all  kinds 
occurring  in  country  and  private  practice  in  towns;  of  these  229  died, 
or  I  in  9'3 ;  whilst  of  an  almoHt  etpinl  uumher,  viz.,  3,089  amputations, 
perfunnt'd  in  the  large  city  hospitals  of  Great  Britain, 855  <lied, or  1  in  2*4. 
it  is  quite  possitde  that  Simpson's  Hgures  are  not  absolutely  but  only 
approximately  corr(?ct,  and  thiit  certain  sources  of  fallacy  have  intruded 
Ibemselves,  more  especially  with  regard  to  tlie  condition  of  tlie  patient 
h^j'orv  the  oi>eration,  to  which  undoubtedly  great  importance  must  bo 
Kt(4ichcd  {cide  p.  75).  But  still,  making  full  allowance  for  all  this,  the 
rence  is  ho  great  l>etweeri  the  two  sets  of  cascH.  that  the  material 
It«  vix.,  that  the  mortality  after  am|>utiition  in  hospital  practice  was 
early  four  limes  as  great  as  when  the  same  operations  are  performed 
«ul  (»f  hospital,  cannot  very  muteriully  be  affected,  and  we  cannot  escape 
froo)  the  conclusion  that  the  high  hospital  mortality  was  greatly  influenced 
by  the  exposure  of  tlie  f)aticni  to  those  septic  conditions  existing  in  the 
•ir  of  large  hospitals,  wliich  have  been  so  ably  and  graphically  described 
by  I'aikes.and  which  exercise  the  most  injurious  toxic  etfeut  on  patiunts 
with  large  woumls  who  are  exposed  to  them. 

That  those  septic  influences  which  are  generated  in,  and  which  may 
erentually  saturate  hospitals,  exercise  a  most  important  influence  in 
causing  fsiul  pyi«iuia,  septiciemia,  and  osteo-myelilis  after  amputations, 
from  which,  a»  has  already  been  shown,  a  large  proportion  of  the  ampu- 
tated die,  is  evident  from  the  following  considerations. 

1.  From  the  commencement  of  this  century  up  to  a  comparatively 
recent  period — during  what,  in  fact,  may  be  termed  the  pre-sanitary  age 
— nu  improvement  had  taken  place  in  amputation-mortalLty  in  hospitals. 
2-  The  prevailing  high  rate  of  mortality  varied  greatly  in  different 
hoepitals  in  the  same  town,  in  which  the  patients  were  of  the  same  class 
of  society,  followed  pretty  much  tlie  same  occupations,  and  were  sub- 
\  to  the  same  kinds  of  injuries  and  diseases;  the  hospitals  being 
red  by  Surgeons  of  equal  professional  skill,  and  the  only  inequality 
existing  being  in  the  ditlcrent  sanitary  conditions  to  which  the  patients 
were  exposed  in  diirerenl  hospitals. 

3.  The  difference  in  the  amputation  mortality  in  different  London 
bo«pttaU  varied  fiom  18  and  25  to  47  per  cent.  In  Calcutta,  the  death- 
rate  after  thigh  amputations  varied  In  different  hospitals  from  42  to  80 
per  cent.  (Downie). 

4.  Of  late  years,  this  excessive  amputation  mortality  has  been  mate- 
riaily  reiinced  in  some  hospitals. 

&.  This  reduction  is  coutemporaneous  with,  and,  as  all  the  other  con- 
dilf'ons  continue  an  fc(»/ortf,  dependent  upon,  the  greater  attention  paid 
hospital  hygiene  and  the  employment  of  antiseptics,  under  the  im- 
rov«d  sanitary  views  that  are  now  entertain&d  by  Surgeons. 
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6.  In  military  practice,  the  rate  of  mortality  after  amputation  has 
been  found  to  be  in  the  direct  ratio  of  the  aggreo;ation  of  the  wounded; 
and  deatli  from  septic  influences  may  almost,  if  not  entirely',  be  everted 
by  their  isolation. 


CHAPTER  III, 
SPECIAL  AMPUTATIONS. 

There  are,  as  has  already  been  stated  at  p.  60,  three  distinct  methods 
of  amputating  limbs,  viz.,  tlie  flap,  the  circular,  and  the  ovaL  The 
choice  of  the  method  influences  the  shni}e,  and  to  a  certain  degree,  per- 
haps, the  utility  of  the  resulting  stump.  But  it  in  no  way  affects  the 
safety  of  the  patient,  which  is  dependent  on  far  diflerent  and  far  more 
important  conditions  than  the  manner  in  which  the  iSurgeon  shapes  his 
incisions  for  the  removal  of  the  diseased  or  injured  limb  (p.  74).  A 
skilful  Surgeon  will  be  able  to  produce  a  satisfactory  stump  by  any  one 
of  the  three  methods,  and  it  is  desirable  that  he  should  be  able  to  prac- 
tise all.  For  although,  as  a  general  rule,  one  method  may  be  more 
applicable  than  another,  yet  exceptional  cases  occur  at  times  In  which 
it  may  be  advantageous  to  depart  from  the  method  usually  adopted,  and 
employ  one  of  the  others.  In  fact,  a  Surgeon  should  be  eclectic  in  his 
method  of  amputating,  and  select  that  which  is  most  suitable  to  the 
circumstances  of  the  case  before  him.  As  a  general  rule,  the  flap 
method  is  that  to  which  Surgeons  give  the  preference  in  this  country; 
it  is  that  which  I  generally  employ,  and  it  is,  therefore,  that  which, 
with  few  exceptions,  I  consider  most  useful.  It  is  the  method,  there- 
fore, which  I  shall  describe  in  this  chapter. 

In  describing  this  or  any  other  method  of  amputating,  precise  rules 
may  be  laid  down  for  its  performance  through  sound  structures.  But 
it  often  happens,  especially  in  cases  of  injury,  that  the  destruction  of 
tissue  is  so  irregular  as  to  compel  the  Surgeon  to  depart  from  definite 
rules  of  practice,  and  to  shape  his  flap  as  best  he  may  from  the  uninjured 
soft  parts.  There  he  must  rely  on  bis  own  judgment.  But  so  efficient 
is  the  moulding  process  of  nature,  that  provided  sufficient  integumental 
covering  be  lett  on  the  muscles  and  bones,  a  stump  that  at  first  looks 
very  irregular  and  perhaps  somewhat  unsurgical,  will  iu  a  short  space 
of  time  acquire  a  regular  outline  and  smooth  surface,  and  will  be  event- 
ually in  all  respects  as  useful  as  one  that  may  from  the  first  have  been 
fashioned  more  artistically. 

Amputations  of  the  Hand. — The  Fingers  often  require  amputation 
for  injury  or  disease,  more  especially  as  the  result  of  bad  whitlow.  In 
many  cases  the  ungual  phalanx  becomes  necrosed,  and  may  usually 
most  readily  be  removed  without  amputation,  by  making  an  incision 
through  the  pulp  of  the  finger  and  then  extracting  the  diseased  bone, 
thus  saving  the  nail  and  pulp,  which  will  form  an  excellent  end  to  the 
finger;  and,  if  the  operation  be  done  in  early  childhood,  a  new  and 
movable  phalanx  may  form.  In  other  eases,  amputation  will  be  re- 
quired. This  may  either  be  done  by  cutting  into  the  joint  from  its 
dorsal  aspect  with  a  narrow-bladed  bistoury,  running  across  it  lightly^ 
touching  the  lateral  ligaments,  and  making  the  flap  from  the  palmar 


AMPUTATION    OF    FIXGKR 


8T 


aifMM'l  (Fig.  IB) ;  or  the  flap  mny  conveniently  he  made  from  the  palmar 
surface  by  tr&ns6xioD,  and  then  cutting  across  the  joint  (Fig.  17).'     In 


7tg.  16, — ABpvtetlon  of  Part  of  *  7\n\f9t  bj  Calling  ttom  Above. 

doiog  this,  care  must  be  taken  to  avoid  cutting  too  far  backwards,  and 


rig.  17.— AiBpoUUoBor»  PUf«r.    CotttDg  tho  PUitbyTnniflxion. 

•o  nalatakiDg  the  depression  above  the  bead  of  the  second  phalanx  for 
*  Fox  the  Conservalive  Surgery  of  the  Iland,  tide  chapter  ilvil. 
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the  articulation,  which  would  lead  to  a  little  embarrassment.  Some  little 
difficulty  is  occasionally  experienced  in  finding  the  joint,  and  Surgeons 
have  endeavored  to  be  guided  to  it  by  attention  to  the  folds  in  the  in- 
tegument covering  it;  but  in  these  there  is  no  consistency,  and  no  cor- 
relation exists  between  the  joint  and  these  folds  in  the  skin.  When  the 
amputation  is  performed  from  the  dorsal  aspect,  the  finger  should  be 
flexed,  when  the  joint  will  be  found  immediately  under  the  apex  of  tlie 


Fig.  18.— AmpuUUun  of  a  Fl&iter.    JtemoTtoir  th«  Bead  of  tlie  Ketanrpst  Bon«. 

triangle  formed  by  the  phalanges.  In  operating  from  the  palmar  aspect 
the  finger  should  be  forcibly  extended  as  soon  as  the  flap  is  made,  when, 
if  the  knife  be  applied  to  the  lateral  ligaments,  the  synovial  surface  will 
show  itself. 

Amputation  is  performed  between  the  proximal  and  second  phalanges 
in  the  same  way ;  but,  as  a  general  rule,  it  should  not  be  done  here ; 
because,  as  no  flexor  tendon  is  attached  to  the  proximal  phalanx,  it  is 
apt  to  remain  permanently  extended,  and  a  good  deal  in  the  patient's 
way.    In  the  case  of  the  index  finger,  however,  it  will  be  better  to  leave 
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the  proximal  pbalanXf  the  stump  of  which  forms  an  useful  opponent  to 
the  ihumtt. 

Amputation  is  frequently  reqttired  at  the  Metacarpo-phalangeal 
Articulation.     Here  it  may  he  done  in  two  ways:  either  by  lateral 


W\$.  19.— AmpuUiioo  of  Iha  Index  Flojivr.     BcmorloB  Uie  R«ail  of  Iho  lfeiac«rpftl  Bob*. 

flaps,  or  by  the  ovnl  method.     If  by  lateral  flaps^  the  adjoininor  fingers 
.should  be  well  separated  from  the  one  about  to  be  removed,  by  an  as- 


tt^  SI.  Sl^E««olta  of  Anpvtatlnii  abQT«  Matacurpo-PbalMigflftl  Arllculktlou  la  Ulddlv, 
todcx,  »□•)  Ring  Flngvn. 

o  grasps  the  hand,  so  as  to  put  the  integument  on  the  dorsnm 
stretch.     (Fig.  IS.)     The  point  of  a  bistoury  is  then  entered 
YOU  I  —7 
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about  tbree-quarters  of  an  Inch  above  the  head  of  the  metacarpal  bone; 
it  is  then  carried  forwards  to  a  point  opposite  the  inter-digital  web, 
drawn  across  the  side  of  the  finger,  and  then  earned  a  little  way  into  the 
palm.  This  same  process  is  performed  upon  the  opposite  side,  the  flaps 
are  dissected  down  by  a  few  touches  of  the  knife,  the  extensor  tendon  is 
divided,  tlie  joint  opened,  and  disarticulation  {)erformed.  The  oval 
method^  which  I  think  is  the  best,  as  it  does  not  wound  the  palm,  consists 
in  entering  the  bistoury  at  tlie  same  point  as  in  the  last  case,  carrying  it 
as  far  as  the  web,  drawing  it  across  the  palmar  aspect  of  the  finger,  and 
then  obliquely  backwards  to  join  the  starting  point  of  the  incision.  By  a 
few  touches  of  the  point  of  the  knife  the  oval  flap  is  turned  back,  and 
tlie  articulation  opened.    As  a  general  .rule,  it  is  better  to  remove  the 


Ftg.  23.— AmpnUtioD  of  L«ft  Thamb  and  MeUcftrpal  Bono. 

head  of  the  metacarpal  bone,  together  with  the  finger;  as  otherwise  a 
wide  gap  will  be  left  in  the  situation  of  the  finger  that  has  l>een  ampu- 
tated, and  much  defoimtty  of  the  hand  will  result.  This  may  be  done 
by  cutting  the  metacarpal  bone  across  beyond  its  head  with  bone-forceps 
in  a  transverse  direction,  if  it  be  either  the  middle  or  the  ring  finger  that 
is  removed  (Fig.  18).  If  it  he  the  index  or  the  little  Qnger,  the  bone 
should  be  cut  obliquely  from  without  inwards,  so  as  to  shape  it  to  the 
tapering  form  of  the  hand  (Fig.  19).  This  may  be  done  either  with  the 
bone-forceps  or  with  a  small  saw.  The  saw  has  the  advantage  of  making 
a  smoother  section  and  of  leaving  no  splinters.  If  it  be  cut  directly  across, 
an  ugly  and  inconvenient  square  protuberance,  liable  to  constant  injury', 
will  be  left.  When,  however,  the  patient's  employment  is  one  in  which 
great  strength  and  breadth  of  hand  are  required,  and  where  appearance 
is  of  little  consequence,  the  head  of  the  bone  may  advantageously  remain. 
The  after-treatment  of  these  cases  is  extremely  simple.  The  hand 
should  be  put  upon  a  splint,  the  wound  covered  with  a  piece  of  water- 
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dressing,  ad<1  the  enda  of  the  fingers,  wiih  small  pieces  of  lint  interposed, 
t{«d  togetber  by  means  of  a  tnpi',  care  lieing  tnken,  however,  that  ihey 
do  not  overlap.  Tbe  shall  of  the  luetncarpal  bone  tliRt  is  left  will  gind- 
UAlly  atrophy,  and  thus  a  very  taper  and  shapely  hand  eventually  be 
left  (Figs-  20,  21,  22). 

lo  disease  or  injury  of  Ibo  Thumb  as  little  aa  possible  should  be 


t>g.  9L— AmpvUlloa  of  Right  Thomb  hf  TnuisaxloB.    Cottiaf  tbe  AaUrtor  7Up. 


but  R  very  short  stump  of  the  me- 
for  the  other 


loved  by  ampulation  ;  for,  if  even 

ftl  lK>ne  be  left,  it  will  serve  as  nn  useful  opponent 
Ungers.  When  the  whole  thumb  requires  amputation, 
it  may  most  conveniently  be  removed  by  Liston's 
metliod.  The  mode  of  proocedini:  must  vary  accord- 
ing to  the  side  oper»ted  on.  When  tlie  le/l  thumb 
requires  amputation,  the  point  of  a  long  narrow  bis- 
toury should  be  introduced  well  on  the  palmar  aspect 
of  the  carpo-mctacarpal  arliculntion,  carried  over  this, 
which  it  0[>ens  (Fig.  23),  and  the  dorsum  of  the  hand 
as  far  as  the  web  of  the  index  linger ;  the  point  of  tlie 
knife  should  then  lie  pushed  downwanls  through  tlie 
ball  of  tbe  thumb,  transfixing  this  and  issuing  where 
the  incision  commenood.  During  tr.inHflxion,  the 
thamb  should  be  slightly  fixed  and  carried  across  the 
!  the  hand.  It  is  next  made  to  cut  outwards, 
_  close  to  the  metacarpal  bono,  which  is  readily 
twistrvi  out,  the  remaining  attachment  being  separated 
by  a  few  touches  of  the  knife.  An  oval  incision  will 
be  lel\,  which  comes  together  closely  by  a  narrow  line 
of  cicatrix.  In  amputnting  the  rif7AMhumb,  it  will  be 
ncceasary  for  tbe  Surgeon,  if  he  adopt  the  method  just 
described,  either  to  use  his  left  hand,  or  to  ci*oas  his 
bandff  in  an  awkward  manner,  in  order  to  avoid  doing 

'     :nay  reverse  the  steps  of   the  o|>eration   with  advantage:  first 
ng  the  ball  and  mnking  the  anterior  flap,  then  cuttiug  over  the 
ning  the  joint,  and  turniii*^  out  the  bone  (Kig.  34).     Fig.  Sft 
dul  after  umputation  of  the  thumb. 


puuUoA  of  ThOBb, 
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Fig.  28.— Uftnd  tfter  AmpnU- 
tloa  of  MoUcftrpal  Boacs  mad 
Flr»«  iwu  FluKon. 


Fir.  Z7.-rUndAft*r 
rcmoTsI  of  M«Uearpal 
Bouet  maA  ttirr>«  Fla- 
gtn,  lekTlui  Tliutnb 
Bud  LlUle  Kluifur. 


The  Metacarpal  Bones,  witli  or  withmit  the  finders  supported  by 
tliem,  ocensionally  require  removnl  for  disease  or   injury.     For  tUeae 

operalioiiH,  which  are  not  of 

n  ver}'  regular  kiiKl,it  iadif- 

llcult   to   lay  down  tleliriite 

rules;  in  performing  ihenif 

care  should  Xm  taken  to  m:ike 

good  square  flaps  of  Ruflicient 

size,  but  to  avoid  cutting  into 

the  palm   if  possible.     It  is 

well  not  to  disarticulate  the 

lower  end  of  the  boue,  ho  as 

to  open  the  wrist-joint^  but 

rather  to  cut  it  off  with  bone- 

force]>9  a   little   above  thiA. 

In  injuries  from  the  ex|>b>- 

sion  of  powder-flasks  or  gun- 
barrels,    wlien    the   hand    is 

nuich  shattered,  it  ih  of  <^reat 

consequence  to  avoid  cutting 

up  the  palm  to  too  great  an 

extent;  and  it  is  well  in  these 
cases  to  save  a  finger  if  jKissible,  which  will  be  of  more 
use  to  the  patient  tlian  any  artificial  limb,  however 
ingeniously  constructed  (Figs.  26  and  27).  When  only 
one  finger  is  left,  na  the  index  or  little  finger,  with  the  thumb,  in  cases  of 
partial  amj)Utation  of  the  band  after  injury  or  for  disease,  the  digit  that 
remains  not  only  bet^onies  more  mobile  than  formerly,  but  greatly  io- 
oreased  in  size  and  much  stronger,  so  that  its  utility  is  materially  aug- 
mented. 

The  mortality  after  amputation  of  the  fingers  and  metacarpal  Iwnes  is 
very  trifling.  Should  death  unfortunately  occur  after  such  a  slight  ope- 
ration, it  would  prolmbly  be  by  the  accidental  occurrence  of  some  general 
disease,  such  as  erysipelas,  pyiemia,  or  tetauus,  to  which  every  wound 
renders  a  patient  liable. 

An  excellent  stump  may  in  some  cases  he  obtained  by  amputating  be- 
tween the  carpus  and  nietacarptis.  All  the  movements  of  the  wribt-joint 
remaining  iwrfect,  a  very  useful  artificial  hand  can  be  easily  appliwi. 

Amputation  at  the  Wrist  is  not  very  often  required.  In  perform- 
ing disarticulation  at  this  Joint,  its  peculiar  shape,  with  the  convexity 
looking  upwards,  must  be  borne  in  mind.  The  operation  may  be  per- 
formed in  two  ways,  the  ehief  flap  being  cut  either  from  tlie  dorsal  or 
palmar  surface,  in  the  first  case  it  is  performed  by  I'cale^s  viethod 
(Fig.  2S).  A  perfectly  square  flap,  whose  four  sides  are  equal  in  length 
to  half  the  circumference  of  the  limb  at  the  level  of  the  wrist-joint,  is 
raised  from  the  back  of  the  hand.  It  must  consist  of  skin  and  fat  only, 
the  extensor  tendons  being  left  on  the  hand.  A  short  palmar  flap,  also 
composed  of  skin  and  fat  only,  and  equal  in  length  to  one-quarter  of  the 
dorsal  flap,  is  now  raised.  Tlio  extensor  tendons  may  now  be  divided 
at  the  level  of  the  wrist,  and  the  joint  opened  and  disarticulated.  Lastly, 
both  flaps  being  held  well  back,  the  flexor  tendons  are  smoothly  divided 
with  a  single  sweep  of  the  knife.  The  flaps  must  be  brought  accurately 
together  in  the  way  directed  on  p.  60,  Fig.  11.  Hy  this  method  the 
dorsal  flap  is  somewhat  long  and  thin,  and  is  consequeutl3*  liable  to 
•lough  unless  it  be  very  carefully  raised,  care  being  taken  not    to  turn 
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tbe  edv«i  of  the  knife  to  the  flnp,  but  to  keep  it  constantly  directed 
lowarcU  the  purts  to  be  removed. 


Vlf.  S8.— AnpDt&tloD  of  the  Wrlat  hf  Tm1«'i  Mothod. 


In  amputation  by  th«  long  •palmar  jlap^  the  operation  has  been  per- 
fnniiedf  either  by  cutting  the  dnyi  from  >vithia  outwards  iift«r  opening 
tl»e  wiiftt-joint,  or  by  shaping  the  flap  frora 
tlie  pa,lm  first  and  diHartioiilatin^  after- 
wards. The  former  melhod  is  objectiona- 
ble, as  the  prominence  of  the  pisiform  bone 
and  the  l»ook  of  the  uncifonn  on  the  inner 
fride  render  its  (»errormnnce  extremely  diffl- 
rult.  In  the  latter  method  (Kijj.  29)  n  larijo 
flap,  almost  M^nare  in  shape,  but  having  its 
anj^les  rounde4]  off,  in  marked  out  in  the 
palm  by  an  incision,  comineiicing  at  one 
styloid  process  and  terminating  at  the 
other.  The  flap  Ahonld  extend  as  far  as 
the  transverse  fold  in  the  palm  opposite  tlie 
beada  of  the  metacarpal  hones.  The  flap 
having  been  thus  marked  out,  it  is  care- 
fully raised  from  the  pnltn,  and  ia  made  to 
include  evcr^lhiug  down  l(»  iht?  flexor  ten- 
dvna.  When  the  palmar  flap  haa  been 
raised  to  the  level  of  the  wrist jtiint,  a 
conred  iociaion,  with  its  convexity  slightly 
downwarda,  ia  made,  ao  as  to  connect  the 
two  extremities  of  the  |)reviou9  incision. 
The  Joint  ia  now  opened,  and  the  ligaments 
divided.  The  hand  ia  attached  now  only 
by  the  flexor  tendons,  which  may  be  divided 
br  a  single  sweep  of  the  knife — the  palmar 
flap  t>eJDg  carefully  held  out  of  the  way. 
The  palmar  flap  will  be  found  usually  to 
contain  the  median  and  ulnar  nerves  and 
the  aaperflcial  palmar  arch,  with  portions 

of  the  muscles  of  the  thumb  and  litile  fin^r.     It  is  better  to  out  the 
tvo  oervca  short,  in  order  to  prevent  their  implication  in  the  cicatrix. 


Fly.  SO.— AmpnuUuB  it  the  WrUt  tj 


04 


BPBCIAL    AMPUTATIONS. 


Amputation  of  the  Arm. — Amputation  of  the  Forearm  is  not 
unfiequently  requii*ed  for  disease  or  injury  of  tliu  wriat  or  IuldO.     In 

performing  this  operation,  as  long 
a  btuinp  should  be  left  as  possible, 
80  as  to  give  the  pnticnl  more 
power  over  any  artificial  limb  that 
niny  he  fitted  to  it.  The  flaps 
should  be  about  a  couple  of  inches 
in  length,  and  well  roundeil,  the 
hand  being  placed  in  a  mid  stat« 
between  pronation  and  stipina- 
tiun.  The  dorsal  flap  is  best  made 
by  cutting  from  without  inwards; 
the  line  of  incision  commences 
just  at  the  palmar  aspect  of  the 
tiluaf  is  carried  forward  for  a 
little  diHtance  parallel  to  this 
bone,  and  then  across  the  back  of 
the  arm  in  a  slightly  curved  man- 
ner, until  it  reaches  the  palmar 
aspect  of  the  radius;  it  then 
passes  along  this  until  it  reaches 
a  point  opposite  to  that  at  which 
it  commenced,  and  the  flap  thus  made  is  dissected  back.  The  palmar 
flap  is  next  made  by  transfixion  (Fig.  30).  As  soon  as  it  is  cut,  the 
bones  are  cleared  by  a  couple  of  sweeps  of  the  knife,  and  the  intcroase- 
ous  membrane  is  divided;  the  bones  are  then  sawn  together.  The  vessels 
are  cut  long  at  the  end  and  on  each  side  of  the  palmar  flap. 

When  the  palmar  flap  is  formed  by  transtixion  in  amputation  of  the 
fore-arm,  considerable  inconvenience  is  ufleii  causjcd  by  the  protrusion 
of  the  mass  of  tendons  and  muscles  included  in  it.  To  avoid  this,  both 
flaps  may  be  made  by  cutting  from  williout  inwards.  It  is  advisable  to 
make  the  dorsal  flap  a  little  longer  than  the  palmar,  so  that  the  line  of 


T\$.  90.— AnpnlatloQ  of  the  Fare-nrm 
of  Ika  Antertur  Flftp. 


TraatAxioa 


riff.  91.— AmpuUllOD  of  1h«  P'>re-ftnn  hy  Bklo  FUps. 

the  cicatrix  may  fall  well  away  from  the  ends  of  the  bones.  The  ope. 
ration  rosy  be  thus  performed  (Fig.  31).  The  Surgeon,  standing  so  as 
to  take  the  flaps  in  his  left  hand,  and  boMing  the  arm  with  its  dorsal 
surface  upwards,  enters  tlte  knife  at  the  palmar  edge  of  the  boue  furthest 
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rrom  htm.  He  then  nmrks  out  n  flnp  from  the  dornal  snrrace,  eqtial  in 
length  to  two-thinls  of  the  anterior-poBterior  diameter  of  ttie  limh  nt  the 
jKiint  where  it  ia  intended  to  saw  the  Kinea.  Tlie  flap  must  be  anflj- 
cicnlly  broad,  and  rounded  at  its  coiiiers.  After  raising  tins,  taking 
only  the  skin  and  I'at,  a  flap  similar  in  shnpe,  Init  half  the  lenirth,  may 
,rai«e<1  from  the  palmar  surface  in  the  same  way.  The  knife  is  how 
lijr  swept  round  the  bones  at  tlie  level  of  the  angle  of  the  flaps  (Fij^. 
l«a  to  divide  the  muscles  circularly  at  this  point.  The  soft  parts 
to  be  retincted  from  the  bones  hy  a  process  of  cHreful  dissection, 
a  dirilanre  of  from  lhree-<iuarLers  of  an  inch  to  one  inch,  and  the 
ctvaned  and  sawn  nt  this  point.  The  i-esult  is,  that  the  bones  are 
buried  in  the  muKcles.  urn]  over  all  lie  the  light  skin  flaps^  free  from  any 
tension  or  tendency  to  displacement.  There  will  be  a  dependent  open- 
ing for  the  exit  of  discharges,  and,  when  healed,  the  cicatrix  will  be  well 

10  the  palmar  aspect  of  the  bones,  and  consequently  free  from  pressure. 

11  may  he  found,  In  retracting  the  muscles  from  the  bones,  that  the 
Ulterior  interosBcous  artery  liaa  been  cut  in  more  thnn  one  place.  This 
may  c&a«e  some  trouble  in  securing  it.  Great  care  should  therefore  be 
laken  to  avoid  the  accident,  by  keeping  the  edge  of  the  knife  constantly 
turned  towards  the  part  Lo  be  removed.  If  the  median  and  ulnar  nerves 
are  seen  to  be  cut  somewhnt  long,  they  should  be  pulled  out  with  forceps, 
and  cut  short,  so  as  to  avoid  if  possible  their  implication  In  the  cicatrix 
near  tliif  end  of  the  bone. 

Amputation  of  the  arm  is  most  readily  performed  by  lateral  flaps, 
made  by  transflxion  from  before  backwards;  the  bone  is  then  well  cleared 


ytf .  B.— AiDp«Uiloi  of  lb*  A-rm.    CUftHns  th«  boai. 

by  a  couple  of  sweeps  of  the  knife,  and  sawn  across.  In  clearing  the 
boo»,  care  must  be  taken  fairly  to  divide  the  musculo-splral  nerve  by  a 
tnn  sweep  of  the  knife  round  the  back  of  the  bone  (Fig,  32),  if  the  umpu- 
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tation  be  performed  In  that  part  of  the  arm  where  this  nerve  winds  ronnd 
the  humerus.  If  the  limb  be  very  muscular,  skin  flaps  and  oircular  sec- 
tion of  the  muscles  will  probably  give  the  best  result. 

Amputation  at  the  shoulder-joint  may  be  required  for  injury  of  the 
arm  or  for  disease  of  the  humerus;  in  the  first  case  it  is  best  performed 
by  transfixion  ;  in  the  other,  by  cutting  from  without  inwards.  Haemor- 
rhage during  the  operation  may  be  prevented  effectually  by  compressing 
the  subclavian  artery  as  it  passes  over  the  first  rib;  though,  if  the  assis- 
tant be  steady  and  well  acquainted  with  his  duties,  this  even  may  be  dis- 
pensed with. 

The  precautions  above  described  for  preventing  loss  of  blood  daring 
the  operation,  are  quite  sufficient  in  most  cases.  But  if  the  Surgeon 
have  no  assistants  on  whom  he  can  rely,  Esmarcfa's  India-rubl>er  com- 
pressor may  be  applied.  After  bandaging  the  limb  with  an  elastic  ban- 
dage, a  large  pad  should  be  put  in  the  hollow  above  the  clavicle  so  as  to 
press  on  the  subclavian  artery.  The  compressor  is  then  passed  under 
the  axilla  and  crossed  once  over  the  shoulder,  and  its  two  ends  pulled 
on  strongly  by  two  assistants.  It  is  difficult  to  keep  it  in  place  after 
disarticulation,  but  this  is  possible  if  it  be  put  on  sufficiently  high  up,  so 
as  to  embrace  the  scapula. 

In  operation  by  tranafixion^  a  long  narrow-bladed  knife  should  be  used. 
One  assistant  must  have  charge  of  the  limb;  another  should  raise  the 
flap;  and  a  third  must  follow  the  knife  as  it  cuts  behind  the  humerus, 
and  grasp  the  inner  flap  with  the  axillary  artery,  so  as  to  prevent  hsemor- 


Ftg  33.— AmpDtatioD  at  the  Shoolder-Jolst  bjr  Trmaiflzlon. 

rhage  from  this  vessel.  An  assistant  holding  the  arm  away  from  the 
body,  so  as  to  relax  the  deltoid  somewhat,  tlie  knife,  instead  of  being 
entered  by  a  puncture,  should  make  a  small  cross-cut,  about  an  inch  in 
extent,  at  the  point  at  which  transfixion  is  to  be  made,  so  as  to  prevent 


AMPUTATION  AT  THE  8H0ULDKR-J0INT. 


97 


that  jng^ing  of  the  integuments  by  the  heel  of  the  iastniment  which 
wouKl  otherwise  ooonr.  If  tite  ojwrfition  be  on  the  right  side,  the  Sur- 
geon stands  hefore  tlie  patient,  and  tlie  point  of  the  knife  Bhoulcl  be 
entered  al>ont  nn  ineh  in  front  of  the  ncromioti,  or  midway  between  the 
acromion  and  llie  coracoid  process  (Fig.  33) ;  and  being  carried  directly 
across  the  Joint  and  capsule,  should  pass  out  at  tiie  posterior  border  of 
ttie  axilla.  If  on  tiie  left  aide,  the  Surgeon  stands  behindhand  the  point 
of  the  knife  mnat  be  entered  well  behind  the  spine  of  the  scapula,  at  the 
posterior  border  of  the  axilla,  carrier!  across  tlie  anterior  aspect  of  the 
joint,  and  brought  out  to  the  outer  side  of  the  coracoid  process.  In 
either  <mse,  the  large  Sap  containing  the  deltoid  muscle  mast  then  be 
cut  by  a  sweep  of  the  knife  downwards,  and,  as  soon  as  made,  raised  by 
the  assistant.  The  heel  of  the  knife  is  now  to  be  laid  on  the  head  of  the 
bone,  thecapsnlc  of  the  joint  cut  across,  and  the  attachments  of  the  mus- 
cles to  the  tuberosity  divided.  In  order  to  facilitate  Ibis  part  of  the 
operation,  it  \a  generally  recommended  that  the  arm  should  be  carried 
forcibly  inwards  across  the  chest.  This  may  readily  be  done  in  the  dis- 
secting-room, or  in  actual  practice  where  the  limb  is  removed  for  disease 
of  the  humerus,  the  bone  being  entire;  but  in  the  case  of  oomminute<l 
fracture  of  the  humerus,  with  extensive  laceration  of  soil  parts,  it  is  nse- 
leM  to  attempt  this  manteuvre.  In  cases  of  this  kind,  the  head  and  upper 
end  of  the  himjcrns  l>eing  broken  off  from  the  shaft,  the  lever-like  action 
of  the  bone  cannot  be  put  in  force,  and  it  is  aometiraes  not  such  an  easy 


ftf.  Mw^Anptttoilon  Kt  tb«  8boDld«r'J<4nt,    Opanlng  lh«  CBpsnta,  and  mKklar  Inovr  Flap. 

matter  as  might  at  first  apfwar,  to  detach  its  head  from  the  glenoid  cavity. 
In  order  to  do  thin,  I  have  in  cases  of  comminuted  fracture  of  the  hume- 
nUf  tei  which  1  was  amputating  at  the  shoulder-joint,  found  it  neces^arj^ 
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after  opening  the  capsule,  to  seize  bold  of  tbe  upper  fragment  and  to 
draw  it  f(>rcibly  downwards  and  outwards  by  inserting  the  fingers 
between  tlic  head  and  the  glenoid  caviiy,  in  order  to  divide  the  mnsclea 
inserted  into  it.  At'Ler  the  head  of  tbe  bone  has  been  turned  out  of  the 
glenoid  cavity,  the  knife  must  be  panscd  behind  it,  and  carried  down  for 
a  distance  of  about  three  inches  close  to  the  bone  at  its  inner  side  (Fig. 
3i).  The  Surgeon  then  cuts  across  tlie  soft  parts,  so  as  to  form  tlie  inner 
flap.  In  doing  iliis,  the  assistant,  to  whom  titis  part  is  entrusted,  must 
follow  the  knife  with  his  hantis,  (grasping  firmly  tlie  whole  thickness  of 
the  inner  flap,  so  as  to  compress  the  axillary  artery,  and  thus  prevent 
the  occurreuce  of  hemorrhage  (Fig.  36).     The  Surgeon  should  not  cut 


Vig.  S5.— AmpatfttloB  at  tlia  Bhoalilar-JaUt.    Holding  VeiMl*  In  Ibo  Isnar  Plap. 


the  flap  across  until  the  assistant  tells  him  that  he  holds  the  vessel 
firmly,  and  then  he  must  be  cauti'ius  not  to  injure  hU  assistant's  fingers. 
The  artery  will  be  found  to  be  cut  long  in  the  middle  of  the  inner  flap, 
and  a  few  smaller  branches  may  be  required  to  be  tied  at  its  inner  angle, 
and  in  the  deltoid.  The  stump  after  it  is  healed  will  present  the  appear- 
ance shown  iu  Fig.  36. 

Amputation  at  Shoulder  by  Oval  Method* — In  cases  in  which,  from 
the  slnte  of  the  bone,  the  manipulations  necessary  for  amputation  by 
transfixion  are  impossible,  the  method  originally  invented  by  Larroy, 
or  some  modification  of  it«  must  be  adopted.  Larrey  commenced  his 
operation  by  a  vertical  incision  down  to  tijc  bone,  about  two  inches  in 
length,  commencing  immediately  below  tlie  acromion  process.  From 
the  end  of  this  be  made  a  curved  incision  on  each  side,  reachiuK  to  the 
corresponding  fold  of  the  axilla.  The  two  flaps  thus  formed  were  dis- 
sected up,  and  the  head  of  the  bone  disarticulated.  The  knife  was  then 
passed  internally  to  the  head  of  the  bone,  and  carried  downwards,  while 
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lusistant  foUowetl  it  with  his  lianrls  to 
compress  the  Axillury  nrtery.  The  ojicru- 
tion  was  completed  by  diviiling  tlie  tissues 
iti  the  Rxilln,  between  the  ends  of  tlic  two 
curved  incisions  previously  miulo  to  its  bor- 
ders. 

The  most  important  modification  of  this 
method  is  tliat  of  Spcikco.  which  is  epecially 
adapted  for  ^un-sUut  wounds  of  the  upper 
end  of  the  humonts.  It  consists  in  oAnying 
the  Vertical  inciaion  further  forwards,  nnd 
commencing  it  just  externnlly  to  and  below 
the  tip  of  the  coracoid  process,  as  in  exci- 
sion of  the  shonlder-joinu  The  ineisiori 
ought  to  expose  the  tendon  of  the  long  head 
of  the  htocps  lying  parallel  to  it  and  at  its 
bottom.  This  may  Iw  turned  on  one  side, 
aod  the  Joint  opened  and  examined ;  and  if 
from  the  state  of  the  parts  it  \}Q  still  consid- 
ere<l  necessary  to  amputate,  the  ot>eration  is 
completed  by  making  an  oval  incision 
lb  rough  the  skin  from  the  end  of  the  origi- 
nal cut,  taking  care  noi  to  go  so  deeply  on  the  inner  side  as  to  wound 
the  vessels.     The  outer  flap  is  then  dissected  up,  so  as  to  enable  the 


Pig.  8S.— S(«inp  ftfter  Am|toUiioii  kl 
Ui«  BhOflltlar-JvLnl. 


Vlg.  87.— Ampatalloi  ktSboaltlof  hf  flpaoee'*  Motbod. 


fttirgeon  to  get  his  knife  internal  to  the  head  of  the  hone,  between  it 
ittd  the  axitiary  artery  (Fig.  37).     The  assistant  follows  the  knife  with 
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liis  hnnfls,  and  grasps  the  vessels,  and  the  operation  is  Bnished  hy  divid- 
ing the  tissnes  left  uncut  at  the  inner  side. 

In  those  cases  in  which  this  operation  is  performed  for  dlseasp,  espe- 
cially for  tumor  of  the  humerus,  by  which  the  soft  parts  are  thinned  or 
condensed,  it  may  ver)*  conveniently  t>e  done  by  making  the  anterior 
flap  by  dissecting  it  up  from  without  inwards,  using  of  course  for  ttiis 
purpose  a  short  knife ;  a  broad  bistotiry  is  most  convenient.  T!»e  joint 
is  then  opened,  and  the  posterior  flap  formed  in  the  usual  way.  In  tbiil 
way  I  have  easily  performed  aiiipntation  at  the  shoulder-joint  for  large 
tumors  of  the  liciul  of  tlic  humerus. 

General  Results  of  Amputations  of  the  Upper  Limb. — Am- 
putations of  the  upper  extremity,  even  for  injury,  are  extremely  successful. 
In  the  Crimea^  amputations  of  the  forc-arm  were  fatal  in  the  ratio  of  5, 
and  those  of  the  arm  of  24*5  per  cent.  The  table  at  p.  80,  in  the  last 
chapter,  gives  a  mortality  of  34*4  per  cent,  for  traumatic  ampntations  of 
the  upper  arm,  and  of  10*5  per  cent,  for  amputation  of  the  fore-arra. 
At  Guy's  Hospital,  Bryant  states  that  traumatic  amputations  of  the 
fore-arm  were  fatal  in  the  ratio  of  IG,  and  those  of  the  upper  arm  of  22 
per  cent.  At  University  College,  in  Liston's  and  my  practice,  of  13 
traumatic  ampntations  of  t!»e  upper  arm,  there  were  5  deaths  ;  whilst  of 
8  in  which  the  fore-urm  was  removed,  all  recovered.  The  cause  of  death 
is  usually  pyiimiia,  erysipelas,  or  congestive  pneumonia. 
-  Amputations  of  the  fore-arm  and  arm  for  disease,  more  particularly 
for  strumous  affections  of  the  bones  and  joints,  are  very  successful  ope- 
rations. When  they  are  done  for  malignant  disease,  the  risk  is  greater. 
In  the  table  already  referred  to,  the  mortality  after  amputation  of  tbo 
arm  for  disease  is  26  per  cent.,  and  of  the  fore-arm  15'9  per  cent. 

Amputation  at  tlie  shoulder-joiut  for  injury,  although  necessarily  more 
fetal,  is  very  successful  for  so  severe  a  procedure.  In  46  recorde<l  cases 
in  civil  |>ractice,  there  were  26  deaths,  or  56'6  per  cent.,  while  of  607  casea 
in  military  surgery,  294,  or  48*4  [^c.r  cent.,  died.  In  the  French  army  in 
the  Crimen,  of  "22'^  cases,  137  died,  or  61*7  per  cent. ;  while  in  the  English 
ftrroy  during  the  same  war,  the  mortality  was  only  35  per  cent.,  and  in 
the  war  of  the  American  rebellion,  it  was  30'2  per  cent.  At  University 
College  Hospital,  I  have  done  the  operation  six  times  with  one  fatal 
result.  When  this  operation  proves  fatal,  tlie  patient  usually  sinks  from 
exhaustion,  or  is  carried  otf  Liy  the  extension  of  erysipelas  or  gangrene 
to  the  stump  and  trunk. 

Amputation  at  tlie  stiouldcr-joint  for  disease  of  the  humerus  is  a  very 
successful  procedure,  considering  the  size  of  the  part  removed,  and  its 
proximity  to  the  trunk. 

Amputations  op  the  Foot. — The  Phalanges  of  the  Toea  seldom 
require  amputation  ;  when  they  do,  they  may  be  removed  in  the  samo 
way  as  the  corresponding  parts  of  tlie  hand — by  the  formation  of  a  flap 
on  the  plantar  surface,  either  by  cutting  from  above  downwards,  or  by 
transfixion. 

In  removing  a  bone  at  the  Metatarso-phalangeal  Artioulation, 
the  oval  method  should  always  be  practiseil,  so  that  the  sole  of  the  foot 
may  not  l>e  cut  into.  In  doing  this  it  must  be  remembere^l  that  the 
»rticnlation  is  situated  considerable  above  the  wel)  of  tl\o  toes,  and  the 
incision  must  therefore  be  commenced  proportionately  far  backwards 
(Fig.  3S),  As  a  general  rtde,  it  will  be  found  that  the  articulation  is 
about  the  same  distance  above  the  web  as  the  point  of  the  toe  is  below  it. 

The  Metatarsal  Bone  of  the  Great  Toe  occasionally  requires  re- 
moval in  whole  or  in  part.  The  whnleof  the  Irone  may  be  readily  removed 
by  ime  or  two  methods:  I,  by  the  flap;  2^  by  an  oval  amputation. 
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1.  The  Flap  Amputation  is  done  as  follows.  The  point  of  a  strong 
broiiH  bifttonry  ia  entered  on  the  doraum  of  the  foot  ovur  tlie  inLerspaoe 
betifvcsci  the  fir&t  and  aecoud  mL'tniai'iial   buties,  as  far  back  us  possible; 


Flff.  $$.— IneUion  ftotl  PovUloo  of  Jolut  In  AmpuUttoD  of  •  To«. 


it  is  then  CArrietJ  forwards  upon  the  ball  of  the  great  toe,  to  a  point 
opposite  to  the  web  ikrlween  the  toes,  and  Iheiice  made  to  sink  iulo  the 
sole  of  tlie  foot  in  aline  parullcl  to  the  outer  margin  of  the  bone;  the 
flap  thus  formed  is  dissectfd  bac;k,ita  plantar  aspect  being  kept  as  thick 
and  llrftliy  as  poa«tihie  (Ktg.  39). 
The  Surjceon  next  posses  Ihe  knife 
between  the  first  and  Bcoond  meta- 
larsal  Iwncs,  and  cuts  directly  for- 

rd&i   throu)>h  the  centre    of    the 

gle  between  the  preat  and  the 
second  toes.  Jn  doing  this,  care 
must  bo  taken  that  the  edge  of  the 
knif«  is  not  directed  too  much  to- 
wards the  metutamal  bone  of  the 
great  toe,  leftt  it  hitch  against  one 
of  the  Hetiamoid  bones.  The  Stir- 
I^MD  nfxt  seixcs  the  extremity  of 
tbe  lo«,and,  pulling  it  well  inward-*, 
|idUises  the  point  of  the  bistoury 
drcptv  into  the  angle  of  llie  wound 
^Kig.  39),  where,  by  the  division  of 

e  lenilinous  and  ligamentous  fibres  that  constitute  the  key  of  the 

nt,  he  opens  the  articulation,  and  detaches  the  hone  by  lightly  touch- 
ing its  ligamentous  attachrnenis.  By  keeping  the  edge  of  the  knife  well 
aiesinst  the  side  of  the  bone,  he  may  avoid  wounding  the  dorsal  artery 
of  the  foot,  the  bleeding  from  which  would  be  troublesome.  When  the 
l»ooe  is  to  be  partially  removed,  the  operation  must  be  performed  in  the 
way;  the  incisions,  however,  not  being  carried  so  far  backwards. 


Fig.  39— Roaiuvkl  of  MtrtaUmftl  Btnf  of  Greftt 
Tw«:  rUpfaruMdi  JwUK  belov  opened. 
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2.  Tn  Amputation  by  the  Oval  Method^  the  point  of  the  bistoury  is 
entoi-ed  in  the  dorsum  of  the  fool,  just  beliind  the  tarsal  end  of  the  bonew-j 
An  incision  in  carried  up  to  thci  digital  internpaoe,  and  is  made  to  cirelfi 
round  the  base  of  the  first  phalanx,  so  as  to  join  the  first  line  of  incision 
ou  the  dorsum  (Fig.  40).     The  fioft  structures  on  the  inner  side  are  iheu 


Fl«.  40.— impaUtlonof  Ibo  Otoat  To«  by  Ov&l  Uetliod. 


dissected  down,  the  knife  being  kept  close  to  the  bone.  The  same  pro- 
cess is  carried  on  at  tlie  outer  side,  the  bhide  made  to  sweep  under  tlie 
bone  from  without  inward,  and  the  tarsal  joint  opened  as  described  in 
the  flap  operation. 

This  process  has  the  advantage  of  leaving  the  sole  uninjured.  It  has 
the  disadvantage  of  favoring  an  accumulation  of  sanies  and  pus  at  the 
dee|>er  part  of  the  wound. 

3.  if  the  disease  be  Hunted  to  the  anterior  part,  the  shaft  of  the  bone 
should  bo  cut  across  with  a  pair  of  bone  nippers,  and  its  base  left;  for, 
as  tliis  gives  insertion  to  tlie  [leroneus  longus,  its  removal  will  materi- 
ally weaken  the  foot. 

The  Metatarsal  Bone  of  the  Little  Toe  may  conveniently  bo  re- 
moved by  an  oval  incision,  so  as  to  avoid  wounding  the  sole  of  the  foot. 

This  is  best  done  by  en- 
tering the  point  of  the 
knife  just  behind  the  tu- 
l>orcle  of  the  Ixine,  carry- 
ing it  forwards  and  in- 
wards in  the  line  of  its 
articulation  with  the  cu- 
boid, to  the  centre  of  the 
fourth  digital  interspace, 
and  thence  forwards  to 
the  web  of  the  li.*e;  the 
knife  is  next  carried  round 
the  plantarsurfaceof  thi«. 
the  incision  being  continued  obliquely  into  Ihnt  which  has  been  made  ou 
the  dorsum  of  the  foot  (Fig.  41  .  The  small  flap  thus  formed  is  well 
dissected  down,  the  knife  passed  round  the  under  surface  of  tlie  bone, 
and  the  joint  opened  by  the  toe  being  forcibly  drawn  outwards,  and  lla 
ligamentous  connections  lightly  divided. 


Tt\%  4).— 'R'mnTftI  or  M^'ttiiiriiit  Bnn*  of  LUUc  Toi; 
Fliip  furmrd:  Iluue  bolng  cleared. 
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The  midrlle  metntarsftl  bones,  when  disenscdf  do  not  admit  of  separate 
rettujviil  so  ns  to  leave  a  foot  that  would  be  useful  to  the  patient. 

Amputation  of  the  Metatarsus. — When  the  meiatarnns  and  an- 
terior part  of  the  foot  are  extensivfly  diseased  or  injured  so  as  to  require 
removal,  the  amputation  may  be  effoeled  by  one  of  two  methods;  viz., 
1.  By  making  a  flap  from  the  sole  and  a  transverse  incision  across  the 
dorsum,  and  then  sawing  across  the  metatarsus  as  a  whole  above  the  seat 
of  injury  or  disease;  or,  2.  By  disarticulating  the  metatarsus  from  the 
tarsus. 

The  first  operation — tliat  of  sawing  through  tlie  metatarsus — is  usually 
called  Lisfrnne's ;  but  in  reality  it  was  practised  and  described  by  Hey 
long  Iwfore  Lisfranc's  lime. 

By  "  Hey's  Ampulaiion"  is  usually  meant  the  disarticulation  of  the 
metatarsus  from  the  tarsus,  and  the  formation  of  a  flap  from  the  ante- 
rior part  of  the  sole  of  the  foot.  But  Hey  describes  three  dilferent 
ampulations,  only  one  of  wtiich  corresponds  to  tins  methrMl.  In  his 
**  Practical  Observations,  London,  1814/'  p.  550,  he  says,  "I  have  judged 
H  to  be  the  safer  method  to  take  away  all  the  diseased  integuments  by  a 
transverse  and  a  longitudinal  incision  made  at  right  angles  to  each  other, 
ADd  ibcn  to  saw  otf  the  metatarsal  bones  as  far  as  the  morbid  integu- 
ments extended." 

At  p.  563  he  says,  that  in  operating  on  a  girl  about  18,  a  method  sug- 
geateci  itself  to  him  ^*of  Hnisliing  the  operation,  which  proved  highly 
advantageous  to  the  patient.  Having  dissected  out  the  metatarsal  liones 
and  removed  the  toes  by  a  transverse  incision  made  at  their  junction 
with  the  metatarsal  bones,  1  elevated  the  integuments  and  musclcH 
forming  t!»e  sole  of  the  foot,  &c."  This  operation  was  done  in  the  year 
1797. 

In  the  year  1709,  p.  554,  he  states  that  he  operated  as  follows:  "I 
removed  all  the  toes  at  their  junction,  with  the  metatarsal  bones,  and 
then  separated  the  integuments  and  ntuscles,  forming  the  sole  of  the  foot, 
from  the  inferior  part  of  the  metatarsal  hones,  keeping  the  edge  of  my 

vcalpel  as  near  the  lioncs  as  I  could I  then  separated  witlt  the 

•cal|>eltliefonr  smaller  metatarsal  bones  at  their  junction  with  the  tarsus, 
which  was  easily  eflected,  as  the  j(iinls  lie  in  a  stniight  line  across  the 
foot.  The  pr'.'jecting  part  of  the  first  cnneiform  boue  which  supports 
the  great  toe,  1  was  obliged  to  divide  with  a  saw." 

Thus  it  would  appear  that  in  the  first  case  Hey  sawed  across  the  me- 
tatnranl  bones  after  liaving  made  the  flsp.  lu  the  second  case,  he  dis- 
tectr.d  out  all  the  metatarsal  bones,  and  then  made  a  flrtp  from  the  sole. 
Jo  the  third  case,  he  first  made  the  sole  flap,  and  then,  having  dissfrM 
ovi  ihe  four  smaller  metatarsal  hones,  «au;tfc2  across  the  internal  cunei- 
form; thus  combining  the  two  methods  of  cutting  and  sawing. 

The  whvle  of  the  Metatarsal  Bones  may  then  be  removed  from  the 
tAT^al  by  the  oi>oralion  originally  jilanned  nnd  executed  by  Hey.  This 
cottsiftls  in  first  of  all  making  a  large  convex  flap  in  the  sole  of  the  foot, 
one  horn  of  which  commences  at  the  tubercle  of  the  fifth  metatarsal 
bone,  whilst  the  other  tenninates  at  th:»t  of  tlie  first,  or  ruther  one  inch 
in  frnnt  of  the  tul>ercle  of  the  scaphoid.  A  small  Sap  is  then  mnde  on 
the  dorsum  of  the  foot,  and  the  articulations  are  exposed.  These  must 
then  be  o|jened  with  some  care,  as  they  are  very  irregular  ( Fig.  42) ;  the 
*econd  metatarsal  bone,  eapecially,  being  sunk  into  a  kind  of  pit  be- 
tween Uie  inner  and  outer  cuneiform  bones,  and  the  articulation  of  the 
flILh  with  the  cuboid  Ijcing  vci'v  oblique.  This  operation  is  seldom  prac- 
tised, (Uoease  being  rarely  limited  to  the  metatarsal  bones,  but  usually 
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iraplicating  the  joints  as  well.  Their  disarticulation  also  from  the  tar- 
sus is  very  troublesome,  on  acuouut  of  the  irregularity  of  the  line  of 
articulation;  htince  it  is  better  to  saw  tlirough  the  metataraiis  juat  in 
frout  of  the  tarbal  articulatione,  than  to  attempt  to  di^juiut  the  bones. 


Flff.48.— LtDftof  B«7*»0pflr«tloB. 


Tlf .  «3,— tiDO  of  Ohap«rra  Op<rftUo«. 


A  combination  of  these  two  proceHnres  may  sometimes  be  advantage- 
oualy  adopted.      Jn  several  ot*  those  severe  erushca  of  the  anterior  part 

of  the  foot,  tliat  are  not  unfro- 
qnently  the  result  of  tram  or 
niilway  injury,  and  in  which 
the  bones  and  soft  parts  are 
irregularly  crushed  and  torn,  I 
have  made  a  very  excellent 
stump  by  disarticulating  the 
first  and  the  fillh  metatarsal 
bones,  and  sawing  across  the 
three  nudillc  ont>s  almoet  aa 
inch  interior  to  their  articula- 
tions with  the  tarsus,  or  by 
simply  dissecting  bsick  the  sole 
of  tlie  foot,  cleHring  the  bnnea, 
and  Siiwing  them  a(.>ro6s  at  a 
conveniiMit  line. 

Amputation  through  the 
tarsus  may  conveniently  be 
l>erformed  by  Chopnrl's  opera- 
tion, which  consiHts  in  disar- 
ticulation in  the  line  between 
the  OS  calcis  and  astragalus 
behind,  and  the  cuboid  and 
scaphoid  in  front  ( Fig.  43). 
This  operation  may  be  per- 
formed  in  two  ways,  either  by 
first  making  the  flap  from  the 
sole  of  the  foot,  and  tlien  dis- 
articulating (Kig.  44);  nr,  tho 
joints  having  been  cut  tlirough 
from  the  dorsum,  the  (lap  may 
afterwards  be  made  (Kig.  45). 
I  prefer  the  first  plan,  us  it 
«...    -V       ,  ^      ..       ^^     *      A  X.  »  ^      enables  tlie  Suruenn  to  make  a 

Fill   i4.— Chopari*t  OperiilloD.    Flap  funa»4  t)«for«  ,      ^     .  •  .  » 

DUarueniaiiuD.  "Jorc  correctly  fashioned  (lop- 


CUOPART   3    AMPUTATION. 


105 


In  op«niting  on  Ihe  lefl  foot,  the  knife,  a  stout  bistoury,  should  be 
^Dtcreil  well  beliiml  the  tuUiTolu  of  the  Hcnphoul,  aiul  carriutl  forwards 
for  Al  least  three  inches^  to  iitxitit  the  heml  of  the  inclataraiil  btmtf  nf  the 
it  t(»e,  then  right  ncruss  the  sok*,  and  (town  the  outer  side  of  the  foot, 
as  half  ail  inch  behind  the  metatarsal  hone.     On  the  right  fool  this 


t\^.  i5. — ChofurtV  OpmtloD.    FUp  ronn(»>l  uriar 
DlaartlcuUiloa. 


Fig.  «. 
1.  Mncof  Ampttlatloa  of  Orrftt  Toa. 
2   LUeorCbupArt't  Op«n(ioD. 
S.  LlA«  of  Exeliloii  of  0%  CaIcU. 


Incision  is  reversed^  ]>y  lite   knife   being  entered  half  an  inch 
behind  the  mctalarsttl  bone  of  the  liUle  toe,  carried  forwards  to  the 
root  of  Uic  toes  across  the  sole,  and  down  the  inner  side  to  behind  the 
tuliercle  of  the  scnplioid  (Fiir.  4B,  2).     This  flap  .sliould  be   made  long, 
especinlty  at  the  inner  side,  l>ut  wull  roundc<1  at  Ihe  nnales,  and  should 
tnsifit  of  ttie  whole  thickness  of  pnrLs  in  the  sole  of  the  foot,  which 
lUst  be  well  dissectett   out   from  the  concavity  under   the  metatarsal 
kes.     But  in  children  and  young  adults,  in  wliom  the  foot  is  often 
^ng  «od  the  tarsus  thin,  the  flap  neerj  not  be  made  so  long,     A  convex 
icision  is  then  made  along  the  dor^nm  from  one  horn  to  the  other  of 
le   plantar   flap  ;    tlie  parts  arc   well   retracted,  and    the  articulations 
opmietl  by  the  Sunjeon   Irearing   Bnnly  upon  the   anterior  part  of  the 
foot,  and  lightly  touching  the  ligamentous  structures  with  tiie  ])oint  of 
hie  bistoury.     In  this  stage  of  the  operation,  care  mu.sb  be  taken  that 
Ibe  edge  of  the  bistoury*   be  not  inclined  too  muefi  backwards,  lest  it 
4ip  over  the  astragalus  and  open  the  nnkle joint;  or  too  far  forwards, 
It    it  pBS9  anterior  to  the  scaphoid — between  it  nn<l    the  cuneiform 
:in<.'».     After  disarticulation  has  been  produced,  the  projecting  head  of 
he  asiragaluH  and  the  articular  surface  of  the  os  calcis  sln^uld  be  sawn 
[off.     In  more  than  one  instaneo,  I  have  fount!  flrrn  osseous  ankylosis 
[txlstiiig  in  the  line  of  articulations,  so  as  to  require  the  use  of  the  saw 
!^}rlhe  separation  of  the  anterior  part  of  the  foot.     When  this  compli- 
cation occurs,  ttie   tarsus   should    l>e   treated  as   a  whole,  nnd    sawn 
through,  irrespective  of  articulations,  behind  the  limits  of  the  disease. 
TU  result  of  this  operation  is  extremely  favoralile,  the  patient,  by  the 
^d  of  a  pro{>erly  coustrucled  boot^  being  able  to  walk,  and  even  dauce, 
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with  very  little  appearance  of  lameness.  In  some  oases,  where  the 
muscles  of  the  calf  are  very  strong,  and  the  calcaneum  projects,  the 
heel  becomes  drawn  up,  nnd  the  end  of  the  stump  made  to  point  down 
in  such  a  way  that  the  patient  is  rendered  lame  by  walking  on  the  an- 
terior sharp  edge  of  the  calcaneum,  which  irritates  the  flap.  This  con- 
dition is  best  removed  l>y  division  of  the  tendo  Achillis. 

Disarticulation  of  the  Foot  at  the  Ankle-joint  was  first  re- 
duced by  Syme  to  a  regular  operation.     B3'  its  performance  amputation 

of  the  leg  may  often  be  avoided,  the  patient 
being  left  with  an  exceedingly  useful  stump, 
which,  as  its  covering  is  ingeniously  taken 
from  the  heel,  constitutes  an  excellent  baais 
of  support.  Syme's  words  as  to  the  direction 
of  the  incision  are:  "The  foot  being  held, at 
a  right  angle  to  the  leg,  the  point  of  the  knife 
is  introduced  immediately  l>elowthe  malleolar 
projection  of  the  fibula,  rather  nearer  its  pos- 
terior than  anterior  edge,  and  then  carried 
across  the  bone,  slightly  inclining  backwards, 
to  the  inner  side  of  the  ankle,  where  it  termi- 
nates at  the  point  exactly  opposite  its  com- 
mencement" (that  is,  a  little  below  and  behind 
the  internal  malleolus).  *^The  extremities  of 
the  incision  tlius  formed  are  then  joined  by 
another  passing  in  front  of  the  joint.  The 
operator  next  proceeds  to  detach  the  flap  fVom 
the  bone"  (Fig.  41).  The  object  of  currying 
the  incision  so  far  back  is,  that  the  dissection 
of  the  flnp  may  commence  from  the  most  pro- 
minent point  of  the  plantar  surface  of  the  os 
calcis,  that  is  to  say,  from  the  anterior  part 
of  the  two  tuberosities  of  that  bone.  Every 
eighth  of  an  inch  in  front  of  this  point  in- 
creases the  difficulty  of  raising  the  flap.  The 
lateral  ligaments  should  be  touched  with  the 
point  of  the  bistoury,  and  the  tendo  Achillia 
divided  by  pressing  the  foot  forcibly  downwards  and  cutting  from 
before  backwards.  By  twisting  and  dissecting  at  the  same  time  the  os 
calcis  is  completely  separated  from  its  soft  attachments,  and  the  foot 
removed  (Fig.  48)  ;  the  two  malleoli  must  then  be  sawn  off  (Pig.  50), 
the  arteries  tied,  and  the  flap  brought  up.  A  well-formed  rounded 
stump  will  thus  be  lefl. 

In  performing  this  operation,  care  must  be  taken  that  no  button-hole 
apertures  be  made  through  the  posterior  part  of  the  heel  flap.  This  may 
commonly  be  avoided  readily  enough  when  the  soft  structures  in  this 
situation  are  greatl}' thickened  and  infiltrated  by  plastic  matter,  as  the 
result  of  chronic  disease;  but,  if  the  operation  be  required  for  injury  of 
the  loot,  great  care  is  required  in  digging  out  the  heel,  the  integuments 
at  the  posterior  part  of  the  os  calcis  being  very  thin  and  adherent  to  the 
bone.  It  is  also  of  importance  that  the  incision  across  the  heel  should 
be  carried  well  back  over  its  point  (Fig.  49).  Unless  this  be  done,  a 
large  cup-shaped  flap  will  be  left,  in  which  blood  and  pus  will  accuma- 
late,  and  the  cicatrization  of  the  stump  will  be  much  retarded.  As 
union  takes  place  by  granulation,  there  will  be  a  tendency  to  bagging 
in  the  stump;  but  this  may  be  prevented  by  pro{)er  bandaging.    The 
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T\g,  if". — Sjrrae'it  AmpntallitD  of  itiA  Foot. 
Antvrtur  IneUlou  au<:  UUftrtloiiUtlou. 


teiMlencj  to  sloughing  and  to  unOuo  snppunitioTi  chiefly  occurs  in  those 
rsflcA  in  which  the  afnpulnlion  hiis  been  pcrformefl  as  a  prim{iry  oi>ora- 
tion  Tor  a  (.rush  (if  the  foot.     In  one  case  in  which  1  had  occasion  to  per- 
form it  for  nn  injiirv  of  this  kind,  a 
good  deal   of  trouble   resnited    from 
thia    caiiaf*.    though    evcntimlly   tlie 
case  did   perfecfcly  well,  and   the  pa- 
tient  now  walks   with    scarcely   any 
difficult}'.      It    has    been    fretiuently 
stated  that  it  is  necessary,  in  order 
to  ensure  the  vitality  of  the  flap,  to 
cm    the   posterior  tibial  artery    ^^as 
long  as  [)ossit>le/*  and  it  is  tliis  as 
iniich  as  nnyihing  that  has  led  to  the 
pHMliietion  of  the    hn£;c  cup-shaped 
fLipR  which  are  so  difHeutt  to  dissect 
off  the  OS  calcis  and  which  so  often 
slnngh.      A    careful   examination    of 
the  vascular  supply  of  tlie  flap  will 
show  nt  once  that  the  posterior  tibiul 
artery  may  he  cut  close  to  the  base 
of  the  flap,  without   in  the  least  ia- 
lerfering  with   the  chief  vessels  snp- 
ptyiug  it.      The  distribution   of  ves- 
sels to  the  part  is  as  folhvws.     On 
Ihc  oul^r  side,  the   peroneal  artery, 
after  giving  off  the  anterior  peroneal, 
is  continne^l  down  along  the  poste- 
rior aspect  of  the  lUmla  tr)  the  outer  side  of  the  os  calcis.     On  the 
inner  side  a  branrh  nf  considerable  size  arises  from  the  posterior  tibial 
artery,  about  one-and-a-half  to  two  inch- 
es   above   the   ankle-joint,   and    passes 
down   to  the  inner  wide  of  the  oa  ealcis, 
running  behind  the  inner  malleolus  and 
accompanying  thesmall  cutaneous  nerve 
frotn  the  posterior  tibial  to  the  skin  of 
the  heel.     There  is  thus  a  main   trunk 
oa  each  side  running  down  to  the  heel 
behind    the    malleolus,   and    these    two 
cocDmnnicate    freely    with    each    other 
6U|>erficiaIly  over   the   cutaneous  surface  of  the   tendo   Achillis,  and 
dee|4y  between  the  tendon  and   the  back  of  the  ankle-joint;  and  they 
tcrTolnate  by  anastomosing  again  by  long  vaseutar  loops  on  the  under 
•iirfnr^  ftf  the  |>osterior  part  of  the  os  eatcis.     It  is  upon  these  anasto- 
m  ps  that  the  vitality  of  the  flap  depends  more  than  upon  auy- 

tb  ;  and  as  ihey  lie  much  nearer  the  bone  than  tlte  skin  it  is 

cridcnt  that,  unless  the  kiiile  be  kept  hard  upon  the  bone  during  the 
wlitde  dissection  of  the  flap,  Ihcy  will  be  divided  in  large  numbers, 
greaily  endangering  its  vitality.  In  the  oi>eration  as  i)erforraed  by 
^yme.  the  dissection  of  the  flap  is  commenced  from  the  most  prominent 
part  of  the  tuberosities  of  the  os  caleis,  and  the  knife  can  be  kept  in 
eootitanl  contact  with  tho  bone  with  the  greatest  ease.  If,  on  the  cni). 
traj'y ,  the  flap  extend  far  into  the  solo  of  the  loot  in  front  of  the  tnber- 
c»ftllies  of  the  os  cnlcis,  it  is  almost  impossible  to  rlissect  it  back  without 
tike  (lolnt  of  the  knife  being  directed  into  the  under  surface  of  the  flap 
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and  the  vascular  loops  being  divided.  All  the  above-mentioned  vessels 
can  be  readily  dissected  out  in  any  well  injected  foot  in  the  dissecting- 
room. 

This  operation  is  a  most  useful  one  in  all  cases  requiring  removal  of 
the  wfiole  foot.  The  mortality  attending  it  is  but  small.  1  have  never 
known  a  fatal  case.  The  stump  that  is  left  admits  of  good  pressure  being 
exercised  directly  upon  it,  without  tenderness  or  fear  of  ulceration. 


Ftf .  00.— Syme'B  AmpuUUon  of  tb«  Foot.    Bftwiag  off  tho  HalleoU. 

Various  modifications  of  Syme's  amputation  may  at  times  be  practised 
with  advantage,  in  consequence  of  the  soft  parts  covering  the  heel  being 
more  or  less  ulcerated  or  disorganized,  so  as  not  to  admit  of  forming  a 
good  basis  of  support.  In  these  circumstances,  the  flaps  may  be  fashioned 
from  the  sides  instead  of  from  behind ;  and  in  this  way  1  have  more  than 
once  formed  an  excellent  covering  to  the  end  of  the  stump.  These  lateral 
flaps  should  not,  however,  be  made  in  any  case  that  admits  of  disarticu- 
lation at  the  anklo  in  the  ordinary  way.  They  never  afford  so  good  a 
basis  of  support  as  the  integuments  of  the  heel,  which  are  far  more  dense 
and  elastic. 

Pirogoff's  Amputation  is  characterized  by  the  preservation  of  the 
posterior  portion  of  the  os  calcis.  The  operation  is  performed  in  the 
following  way.  An  incision  is  carried  across  the  sole  of  the  foot  from 
the  tip  of  the  external  malleolus  to  tlie  corresponding  point  on  the  other 
side.  This  incision  should  not  be  made  directly  transverse  to  the  foot, 
but  should  incline  forwards  obliquely,  so  that  the  centre  of  the  incision 
in  the  sole  may  be  at  least  one  inch  and  a  half  in  front  of  a  line  drawn 
transversely  from  the  tip  of  one  malleolus  to  the  other  (Fig.  51).  It 
should  reach,  in  fact,  a  little  beyond  the  anterior  extremity  of  the  os 
calcis.  The  knife  should  be  then  sunk  in  well  down  to  the  bones  in  the 
direction  of  the  incision,  care  being  taken  in  crossing  the  sole  of  the  foot 
that  the  knife  is  not  carried  directly  down  to  the  bones,  but  is  slanted 
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oWiquely  baokwaivls.     Diuarliculation  of  the  astragalus  is  then  effected 
in  lUe  usual  way,  by  an  incision  across  the  front  of  the  foot.     The  foot 


>M-— Line  of  lodiloD  (or  Firofoff'*  np«r«UoD— nodlBc^l  \>j  Obnqo*  &*ct1oa  t(  tb«  Oi  CrIcI*. 

ra   T^ow  ftircihly  extcr^ied  to  the  greatoat  possilile  extent,  and  a  common 
j^'^r  is  applied   immediately  behind    the  astrngaliis,  and  the  bone  cut 


obliquely  downwards  and  forwards,  so  that  the  saw  should  come  out 

itnniwbftl«>ly  bvliind  the  artieulaliou  of  the  oa  oaleis  witli    the  cuhoid 
i^\,  h2);  the  malleoli  are  then  removed,  and  a  thin  slice  of  the  l\V>v% 
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with  the  articulnr  cartilage  taken  off  (Fig.  f>3).    The  oppoaed  oa^ei 
li'faoes  must  tUen  be  accurately  adjusted,  (lie  movable  fltti>  wl*1I  saj 


ported  h\  a  broad  strip  of  plaster,  and   tl 
limb  biid  on   the  outer  HJde,  with  the  knee 
placed  so  as  to  take  ofl'  the  tension  of  the 
tendo    A  oil  ill  is.      The   advantages    of    the  . 
long  oblique  section  of  the  os  cal^s  over  / 
the  shorter  almost  vertical  cut    orieinnlly' 


illy'] 
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made  by  Plro^otf  arc,  aa  Busk  has  poin 
out,   that    a    larc^er    surface    of    b<jne 
brought  into  contact  with  the    sawn  en 
of  the  bones  of  the  leg,  that  the  remaining 
piece  of  bone  does  not  require  to  he  tilted 
so  much  on  its  oivn  axis,  and  that  conse- 
quently tlie  teudo   Achitlis   is  not   put  bo 
much  on   the  stretch,  and    that   the  thick 
nkin  of  the  heel,  naturally  in  contact  with 
the  ground,  still  serves  as  the  basis  of  anp- 
port  instead  of  the  thin  akin  of  the  back  of 
the  heelf  which  is  turned  downwards  in  the 
other   inetluMl.      The   advauttiges    of    this 
oiwralion  over  the  ordinary  mode  of  dis* 
articulation   consist    iu    the   slump    being 
longer,  to  the  extent  of   the  thickness 
the  portion  of  the  oa  catcia  left  in  it, 
being   better   adapted    for   pressure   ( F 
f>i)\  in  the  readinaas  of  the  union  of  the  two  applied  oshcous  surfuc 
and  in  the  less  llkelihooil  of  ihc  supply  of  blood  to  the  posterior  flap 
being  iuterrupted,  as  its  vascular  communications  are 
not  much  disturbed.     Those  advantages  are  not,  h    ~ 
ever,  always  real,  and  are   in    some    degree   coun 
balanced   liy  the  liability  to  recurrence   of  disease  in 
the  portion  of  the  os  calcis  left  in  tho>e  cases  in  which 
the  amputation  is  itone  for  disease.     When  it  is  pcac- 
tiswl  for  injury,  however,  this  objection  does  not  ho 
go«Ml.      Another    objection    which    has    l>ecn    rai 
agftinst   this    operation,  consists   in    the   sup[)o3itl 
that  the  section  of  two  osseous  surfaces  exposes  the 
patipnt  to  iiicrease<i  risk  of  osteophlebitis  and  pyjemia- 
]n  the  tirst  case  in  which  ]  performed  this  amputation 
the   patient,  a  hcHltliy   lail,  whose  foot  was  removed 
for  injury,  died  from  this  cause.     But  subsequent  and 
extended  e.\|>erieiice  has  convinced  me  that  there  is  no 
special  liability  to  pyiemia  nfler  PirogofT's  atnputnlion. 
After  its  performance,  patients  can  run  ;  wliicli  they  can 
not  d(»  afier  amputation  of  the  leg  in  any  part. 
The  Subastragaloid  Amputation  is  another  modeof  disarticulating 
the  foot.     In  it  the  heeltliip  is  made  na  In   Syme^s  operation,  and,  the 
articulation  between  the  astragalus  and  scaphoid  being  o|>cned  (the  ankle- 
joint  led  intact),  the  bistoury  is  passed  under  the  astragalus,  between  it 
and  the  calcaneum,  which  together  with  the  rest  of  the  foot  is  removed. 
In   this  atn|iutation   a  good,  long,  useful  slump  results ;  but  tlie  uaaea 
requiring  it  must  i»e  few^,  as  it  does  not  often  happen  that  there  is  disease 
of  tliecalcaneum  together  witli  the  anterior  range  of  tarsal  boues,  without 
the  astragalus  also  being  involved. 


Fl|il.  t'14.— Slunii  kftor 
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I     III  cases  of  CAiies  of  the  taraus  requiring  am|jutAtioD,  it  occnsionnlly 
r  happviis  ihnt  the  Surgeon  cniiuot  doturmiiic  witli  certaiuty  whetljer  the 
I  inorI»iU  action  18  limited  to  tlie  anterior  rnU'^o  oi*  tursnl  bones,  or  exbentis 
'  ao  far  t>acliwnrfU  au  Boriously  to  im[»lioatc  the  astrngahiR  nnd  calrnntMiin  ; 
»Dd  he  i»  consequently  unable  to  deci<le  wlietlier  tbe  condition  of  tlie  foot 
ftdmilA  of  reuioval  by  Cboparl's  operation,  or  requires  disarticulation  at 
%he  ankle  Joint.     In   these  circumstances  all  doubt  will  be  cleared,  and 
Xhts  priiper  o|)ernlion  performed,  by  making  an  iuuision  across  the  dorsum 
*>f  tiie  fnot  in  the  line  of  the  astrajralo-scaphoid    and  cajcaneo-culioid 
irticulationa;  these  are  then  opened,  and  the  state  of  the  hones  is  ex- 
LTDinecl.      If  the  astragalua  and  caicaneum  he   sound,  or  but   slightly 
lisea^ed  on  their  anterior  aspect,  Chopart'ii  o|)eration  may  he  done,  and 
my  caiious  bone  left,  behind  gouged  away.     If,  on  the  contrary,  these 
lx)nes  be  found  to  be  deeply  implicated,  the  flap  may  be  dissected  liack 
for  about  au  inch,  and  diHarticulation  at  the  ankle-joint  proceeded  with. 
It  may  also  be  well  to  bear  in  mind  that  the  tarsal  articulations  may  have 
become  su  ankylosed,  ae  the  result  of  old  ilisease,  as  to  require  the  appli- 
cation of  tlie  saw,  instead  of  opening  the  joints  by  the  knife. 

Results — The  amputation  of  a  toe,  of  a  metatarsal  bone,  or  even  of 
a  portion  of  the  metatarsus,  is  but  very  seldom  attended  by  fatal  conse- 
quences. Should  death  occur,  it  must  be  the  result  of  an  accidiMital 
attai^kof  tetanus,  erysi|>ela8,  or  of  py^£mia.  Disartitrulation  at  tlie  nnkle- 
joint,  though  necessarily  somewhat  more  dangerous,  is  yet  one  of  the 
most  successful  operatiojis  in  Surgery,  the  mortality  attending  it  l>ctng 
but  very  small. 

Amputatio.s  of  the  Leo  may  be  performed  in  three  situations:  either 
just  t>elow  the  knee,  in  the  middle,  or  in  the  lower  third  of  the  limb.  Tltd 
selection  of  the  line  of  amputation  must  depend  in  a  great  <legrec  upon 
the  extent  of  the  disease  or  injury,  but,  wheneier  practicable,  the  opera- 

ttion  slioidd  be  iwrformed  low  down ;  the  mortality  diminihhing  in  pro- 
portion as  the  limb  is  removed  near  to  the  .ankle.  Of  lOG  amputations 
in  thi«  situation  done  in  Paris,  there  were  only  13  deaths,  burgeons 
a«?d  formerly,  even  where  the  disease  or  injury  was  limited  to  the  foot, 
to  amputfiie  immediately  below  the  knee,  in  all  those  cases  in  which  the 
patient  would  be  obliged  to  wear  a  common  wooden  pin,  the  long  Iciif- 
stump  being  hi^^hly  inconvenient  when  the  patient  rested  on  his  Ix^ut 
knee;  whei-eas,  in  those  individuals  who  eoidd  afford  the  expense  of  a 
well-coustructeci  artillcial  limb,  the  amputation,  when  practical)^',  was 
^_  done  in  the  lower  part  of  the  leg.  Hut  this  difllcultv  has  been  removed 
^m  by  tbe  tntrod\iction  of  a  short  wooden  pin,  in  the  socket  of  which  the 
^^  stump  may  be  fixed  in  the  extended  position ;  and  amputation  in  all 
adminisible  cases  should  consequently,  even  amt>ngst  the.  poorer  classes, 
ha  done  just  below  the  calf,  at  the  junclioii  of  the  lower  and  miildle 
lliir<U  of  the  limb;  nearer  the  atdile  than  this,  it  is  not  easy  to  get  a 
good  covering  for  tlie  bones. 

The  numlier  of  arteries  divided  will  depend  upon  tbe  situation  of  the 

tmputntion.     Holdeu  lays  down  as  a  general  rule  in  amputations  one 

Udowtho  head  of  tbe  fibula,  one  main  artery  only — the  poplUcnl — 

ivided.     At  two  inches  two  arteries,  the  anterior  and  posterior  tibinl, 

cut.     At  three  inches  three  arteiies,  the  peroneal,  in  addition  to  the 

two  tibial*,  ludug  divided. 

Flap  Amputation  of  the  Leg  may  be  performed  in  the  following 
way.  The  tourniquet  having  been  a|)plied  to  the  artery  in  the  popliteal 
ii|»tcr,  Uie  assistant,  whose  duty  it  is  to  retract  tbe  flap,  takes  his  stand 
m  this,  as  in  alt  amputations  uf  the  lower  extremities,  opposite  to  the 
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Sargeon.  In  the  left  limb,  the  point  of  the  knife  is  entered  at  the  pos- 
terior edge  of  the  tibia,  carried  forwards  for  a  distance  of  one  inch  and 
a  half  to  two  inches,  then  across  the  anterior  part  of  the  leg  to  the  pos- 
terior border  of  the  fibula,  up  which  the  incision  is  made  to  extend  to  a 
corresponding  distance.  In  the  right  leg  the  same  incision  commences 
on  the  fibular  side  of  the  limb,  and  terminates  on  the  tibial.  The  flap 
thus  formed,  which  should  he  broad  and  well  rounded,  is  next  dissected 
up  by  a  few  touches  of  the  point  of  the  knife,  and  transfixion  of  the  limb 
is  made  by  passing  the  hlade  ai-ross  behind  the  bones,  from  one  angle  of 
the  incision  to  the  other  (Fig. 55).     The  posterior  flap  is  then  formed  by 


71g.  05.— Ampntatioa  of  the  Slgbt  Leg.    TnnaflxlOD  of  the  PoMtsrior  Flap. 

cutting  obliquely  downwards  and  backwards,  and  should  be  about  three 
indies  long.  The  bones  are  next  cleared  by  a  double  sweep  of  the  knife, 
and  the  interosseons  soft  parts  divided  by  carrying  the  instrument  in  a 
flguro-of-8  way  between  the  bones.  In  doing  this,  especial  care  must 
be  taken  not  to  direct  the  ed^e  upwards,  so  as  to  split  either  of  the  tibial 
arteries, more  particularly  the  anterior:  for,  as  this  vessel  retracts  above 
the  membrane,  its  ligature,  when  divided  too  high,  is  no  easy  matter. 
If  the  amputation  be  performed  just  below  the  knee,  it  is  possible  that 
the  popliteal  trunk  may  be  divided  before  its  bifurcation,  and  thus  one 
artery  only  require  theligature.  In  sawing  the  bones,  the  fibula  should 
always  be  cut  first,  as  otherwise  it  will  be  nearly  sure  to  l>e  splintered. 
This  bone  may  be  best  divided  on  the  left  side,  by  sinking  the  hand 
below  the  level  of  the  limb,  and  using  the  heel  of  the  saw ;  and  on  the 
right,  by  holding  the  hand  above  the  limb  and  cutting  with  the  end  of 
the  instrument  (Fig.  56).  Afler  the  removal  of  the  limb,  the  sharp 
anterior  edge  of  the  tibia  may  advantageously  be  sliced  off  obliquely,  so 
as  to  lessen  the  risk  of  sloughing  of  the  corresponding  flap  from  pressure 
npon  a  sharp  ridge  of  bone. 
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ir  the  limb  be  very  muscular,  a  large  pa<1  of  the  muaclos  of  the  calf 
viU  b«  lelt  in  tbo  posterior  flap ;  iliia  will  usually  be  a  good  deal  in  the 


fif.  '<0.— Ampatfttlon  Wi  ili^  I.e({.    Sftwlng  ibe  Boom. 

Lv  dining  treatment;  it  may  sloujrh  and   thus  interfere  with  proper 
^%iun.     In  some  cases,  1  have  advaulogcously  removed  at  one  sweep 


f\g.  67.— Tf  Kle'i  AmpataUoa  In  Iha  tover  Third  of  tli«  I<«f . 

the  greater  part  of  the  musctilar  mass  thus  left,  leaving  little  more  than 
«  skin-dap.  In  order  to  avoid  redundance  of  muscle,  the  best  operation 
conviAts  in  forming  skin-flaps  on  the  anterior  and  posterior  aspects  of 
the  limh,  and  then  making  a  circutar  cut  through  tlie  muscles.  This 
l»e  done  in  various  ways,  nccording  to  the  seat  of  the  amputation 
the  amount  of  skin  available  for  the  formation  of  flaps. 
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In  cases  of  injury  imraediately  above  tUe  nnkle,  Teale's  operation 
(Fig.  57,h|8o  Fig«.  10  and  U,  p.  tl6)  can  bu  readily  pcrforraed,  autording 
to  iLe  I'ult'S  laid  down  on  p.  fii*.  If  the  soft  puru  Ue  lelructed  from  the 
bones  for  a  distance  of  from  an  inch  to  an  inch  and  a  Imlf  or  two  inches 
:il)ovc  tlie  angle  of  the  tiaps,  all  the  advantages  of  Tealt'*a  motlind  can  be 
obtained  by  making  an  anterior  Sap  equal  in  length  to  the  diameter  of 
the  limh  almost  rcctnngnlar  in  shape,  Imt  having  the  angles  rounded 
off.  A  very  short  posterior  flap  may  be  cut  to  meet  this  by  carrying  the 
knife  behind  the  limb  somewhat  obliquely  from  one  end  of  the  tirst  in- 
cision to  the  other.  The  soft  parts  are  then  retracted  and  the  bone 
sawn  as  high  as  possilde.  As  in  Tenters  method,  the  t!H|i  slioidd  contuiu 
all  that  can  he  taken  from  the  bones,  as  in  this  situation  they  are  some- 
what liable  to  slough.  Lister  recommends  that  the  incision  should  be 
carried,  on  the  flbular  side,  as  high  as  the  point  at  which  the  bone  is  to 
l*c  sawn,  as  this  greatly  facilitates  the  separation  of  the  soft  parts.  In 
order  to  avoid  unnccesbnry  wounding  of  the  anterior  tibial  artery,  Teule 


f\$.  M,— AopuUlloB  of  the  L«g  hj  Lod^  Anlvriur  nnfl  Short  Poatvrior  Skin  ikp».  With  OlraaUr 
DlTltloQ  of  Ibe  MuhcIm. 


rocommendfi  that  the  soft  parts  should  be  raised  from  the  interosseous 
membrane  of  the  finger  or  thumb  nail.  In  the  middle  and  up[>er  thirds 
of  the  leg,  the  iKines  lie  more  towards  the  anterior  aspect  of  the  limb, 
and  consequently  it  is  not  necessary  to  provide  so  long  an  anterior  flap 
in  order  that  the  cicatrix  may  be  )»laced  well  behind  them.  In  these 
situations  the  anterior  (lap  may  l>e  made  equal  in  length  to  two-thinU 
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of  the  diameter  of  the  limb,  and  the  posterior  flap  one-half  the  length  of 
the  AD^orior.  The  aiUerior  flap  shonki  consist,  at  its  lower  edge,  or  skin 
and  fat  only,  but  it  should  be  gradniillv  deepened  as  it  is  raisol,  till  at 
its  bftfte  it  contains  almoHt  all  the  miisole  that  can  bo  obtained  from  the 
front  of  the  liiuh  (Fig.  5S).  In  dissecting  uptlie  posterior  Unp.the  litnlj 
shoubl  be  rniscd  so  that  the  Surgeon  can  more  conveniently  s<*c  what  he 
is  doinc;.  It  slioubl  contain  only  skin  and  fat.  Both  flaps  being  licit! 
well  out  of  the  way,  the  muscles  are  now  divided  circularly,  and  the  soft 
parts  raised  from  the  bones  for  a  dislnnce  of  from  one  and  a  half  to  two 
incbes.  In  doing  this,  care  must  be  taken  not  again  to  wound  the  ante- 
rior tibial  artery.  Finally,  the  bones  are  cleaned  and  sawn  as  high  as 
po«aible.  The  sharp  |>oint  of  the  tibia  must  be  rounded  off.  In  doing 
this  it  18  widl  carefully  to  raise  the  periosteum  with  a  knife  or  periosteal 
elemlor  before  applying  the  saw  or  Itoue-forceps,  as  by  so  doing  the 
tendency  to  necrosis  is  somewhat  diminished,  the  periosteum  not  being 
lorn  away  to  a  higher  point  tlian  that  at  wliicli  the  bone  is  actually  sawn. 

If  from  any  cause  there  should  not  he  stifTIoient  skin  available  to  Unra 
tbe  long  anterior  flap,  the  circular  operation  or  the  modilicatiou  of  it 
recommended  by  Liston,  as  described  on  page  <i5,  may  be  employed 
iDftiead  (»i*e  Fig.  1*,  p.  65),  AH  these  operations  have  the  great  advan- 
tage of  getting  rid  of  the  heavy  mass  of  tlie  muscles  of  the  calf,  and  that 
by  the  long  anterior  flap  secures  in  addition  that  the  cicatrix  stiall  be 
well  behind  the  cut  ends  of  the  tiones,  and  that  there  shall  be  a  depen- 
dent openinfr  for  the  exit  of  the  discharges.  The  long  anterior  flap  tends 
to  keep  it*idf  in  |K)sition  by  its  own  weight,  and  no  strapping  is  required 
ma  in  the  amputation  by  the  long  posterior  flap*  and  so  a  great  source  of 
pain  to  the  patient  and  dislurhunce  to  the  slump  is  avoitleil.  The  ten* 
dcncy  to  protrusirni  of  the  bone  is  also  ranch  less,  as  the  weight  of  tlie 
dap  is  hardly  sufficient  to  cause  ulceration,  if  the  end  of  the  tibia  has 
been  canftilly  roiindcd. 

Results. — AmputMtion  of  the  leg  is,  upon  the  whole,  a  successful 
operation.  The  mortality,  however,  varies  not  only  according  to  the 
situulion  at  which  the  limh  is  removed,  but  also  according  as  it  is  done 
for  injury  or  disease,  and  the  nature  of  that  disease.  So  far  as  situation 
18  concerncti,  it  maybe  stated,  as  a  general  rule,  that  the  nearer  the  kuee 
the  g^e.^le^  is  the  danger. 

In  amputation  of  the  leg  for  injury,  the  rate  of  mortality  is,  upon  the 
whole,  rather  high.  In  the  Crimea,  37  per  cent,  of  the  cases  were  lost. 
The  table  at  p.  80  shows  an  average  mortality  in  civil  practice  of  4U-1 
per  cent.  ;  the  death-rate,  however,  varies  greatly  in  the  records  of  dif- 
ferent hospitals.  Thun.  at  the  Edinburgh  and  Glasgow  Inflrmaries^and 
Gny'a  Hospital,  in  an  agijrescate  of  224  cases,  there  were  116  deaths; 
while  in  353  ca'«c3  in  country  hospiLnts,  thenuniber  of  deaths  was  dt),and 
itt  fifi  cases  at  St.  Harlholomew's  Hospital,  there  were  20  deaths.  At 
University  College  Hospital,  the  mortality  has  been  31*8  per  cent. 
Secondary  amputation  is  more  faUd  than  piimary;  deaths  from  the  for- 
mer, accor<ling  to  the  tulde  at  p.  >i2,  being  48,  and  from  the  latter,  43*9 
per  cent.  After  amputation  of  the  leg  for  disease,  tlie  mortality  is  much 
amaller ;  nmotinting.  on  a  calculation  baaed  on  1281  cases,  to  23-5  per 
cent.  Tli«  chief  causes  of  death  are  pyemia,  gangrene  of  the  stump,  aud 
exhanation. 

Amputation  throuoh  tiik  Knee-joint,  originally  recommended  in 
die  last  oeniiiry  by  Hoin,  and  reintrodncHid  by  Velpeau,  Markire,  and 
BriutoD,  has  for  some  years  found  favor  in  this  country  and  in  America. 
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Flp.  OOa.— AiDpiilKtIoD  tbroauh  lb*  Coad/let 
by  Luag  Puilerlur  PUp. 


Ftg.  Mk.— Amputfttloii  tbronfh  th<  Kdoc,  hj 
.  Ltffljr  AaUrior  fUp. 


Ampuintion  through  the  knee-jnint 
may  Ijc  pcrfoi-roed  in  three  ditTeront 
ways:  I,  witli  a  long  i)oaterior  and  a 
short  anterior  flap  ;  2,  with  a  long 
anterior  and  a  sUorl  posterior  flap ; 
3,  by  latcrAl  flaps. 

1.  The  operation  with  the  Long 
Posterior  and  Short  Anterior 
Flap  may  be  readily  perfornied  in 
tlie  following  way.  An  inL-ision  is 
made  directly  across  the  knee-joint 
just  below  the  pattella.  The  Kkin-flap, 
tlius  formed  is  dissected  hack  ;  and 
the  jr»int  l»eing:  opened  above  the  pn- 
tdln,  and  the  ligaments  divided  by  ft 
few  touches  of  the  knife,  a  long  pos- 
terior flap  is  cut  from  the  upper  part 
of  the  calf  of  the  leg,  by  passing  the 
knife  liehind  tlie  tibia,  and  carrying 
it  downwards  for  a  suitable  distance 
(Fig.  59a). 

2.  The  operation  by  moans  of  a 
Long  Anterior  and  Short  Poste- 
rior Flap  is  tlius  performeii.  A 
long  square  lla]>,  rounded  at  the  cor- 
ners, is  made  liy  entering  the  point 
of  a  short  broad-bladed  amputating- 
knife  towards  the  posterior  pnrt  of 
one  condyle,  carrying  the  incision 
downwards  in  a  straight  line  for  four 
or  five  inches,  then  across  the  limb, 
and  cutLing  ujjwards  to  a  point  on 
the  opposite  side  corresponding  to 
that  of  eiitiy.  The  integuments  and 
the  patella  are  then  dissected  from 
the  front  of  the  joint  (Fig.  69).  Tlic 
nrtictdation  is  thus  opened;  tlic  liga* 
menis  are  then  Ruoccssively  divided, 
the  limb  being  forcildy  bent;  and  a 
posterior  flap  is  formed  by  cutting 
with  a  determined  sweep  from  behind 
forwards,  or  by  dissecting  down  l>e- 
hind  the  bonea  and  tlien  cutting 
l)nckwards.  The  flap  should  be  about 
2|}  to  3  inches  long.  If  made  shorter 
than  this,  it  is  apt  to  retract  up  the 
back  of  tlie  thigh.  Indeed,  in  all 
cases  there  is  a  great  tendency  to 
this,  even  when  the  flap  is  of  the 
length  above  given.  The  popliteal 
artery  is  divided,  and,  with  the  ex- 
ception of  the  articular  vcsaeU,  is  the 
oidy  one  requiring  ligature. 

The  management  of  the  patella  \n 
an  inii>ot'tnnt  question;  some  Sur- 
geons advocating   its   removal,  and 
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Others  its  preAen'ation.  1  think  that  it  is  flecifledly  1*ctter  to  leave  than 
to  r«niove  this  bone.  If  left,  il  tonus  an  impoitniit  n<litiiiori  an<t  protec- 
tion txi  the  811(1  of  tho  stump.  If  it  l»e  removed,  not  only  arc  ihcso  tuivau- 
Latres  Itjst,  but  the  flap  becomes  so  thinned  ami  weakt^ned  as  to  incur 
•Innger  of  gangrene.  1  have  prataised  the  operation  ImLh  ways,  and  have 
frrun  my  experience  f«>und  it  most  advantageons  to  leave  the  patella. 
There  is  only  one  objection  to  this  ;  and  that  is  the  chance  of  ihe  patella 
beiiiff  drawn  up,  as  oocaaionally  hwppens,  ut>on  tiio  anterior  part  of  the 
thigh.  This  is  best  prevented  by  tnriiiiig  up  the  (lap,  and  cutting  across 
tlte  tendinous  insertion  of  the  quadriceps  extensor. 

About  the  mRnitgcment  of  the  cartilaginous  surface  of  the  femur  in 
these  amputations,  thei*c  is  a  ditTercncc  of  pnicticc.  Some  surgeons 
prefer  leaving  it;  others,  again,  saw  it  off.  If  the  articular  sur&ice  be 
sutind,  the  carlihige  had  better  be  left,  as  thus  the  cancellous  slruclure 
is  not  opened,  and  one  source  of  pyiemia  is  avoided.  If  the  cartilages 
br  ero<Ieil  or  otherwise  diseased,  they  should  be  removed.  This  1  gene- 
rally do,  after  the  disarticulation  Imls  l>een  completiMl,  hy  means  of  a 
finc^bladcd  Butcher's  saw,  cutting  round  and  not  across  the  end  of  the 
lM)ne;  thus  not  shortening  the  stump,  but  simply  removing  the  carti- 
lage, whi*!h  would  otherwise  necrose  or  disintegrate,  and  thus  interfere 
with  ready  union.  If  the  cartilage  be  left  on  the  femur,  it  should  also 
)»o  allowed  to  remaiu  uudisturhed  on  the  patella.  liut  if  it  be  removed 
fruDi  the  femur  so  as  to  expose  the  cancelloua  bone,  then  the  inu«r  aur- 


Vlg.  40.— AaapntatloB  Ht  Khm  li/  LaUral  FUjt. 

face  of  the  patella  should  l>e  removed  in  a  similar  manner^  before  the  flrip 
i«  laid  down.  This  will  he  tound  to  furnish  an  excellent  covering  to  the 
l»ooc;  the  patella,  and  the  thick,  tough,  nnd  extensile  integuments  of  the 
knee,  forming  a  good  basis  of  support  ftjr  the  limh  to  lieiir  upfjii,  ;ii»d 
nne  well  adapted  for  pressure.     The  cut  surface  of  the  patella  will  apply 

itKflf  to  and  unite  with  the  cancellous  surfaces  of  the  condyles,  and  thus 

uid  to  the  solidity  of  Uie  eml  of  the  slump. 
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3.  S.  Smith,  of  New  York,  flmputates  at  the  knee  by  Lateral  Flaps 
in  tlie  following  way.  The  incision  is  commenced  about  an  inch  Im*Iow 
the  tnhcfi'Ie  of  llie  lihia,  nnti  -is  cfuiii'd  downwnrdft  niul  forwanls  over 
the  moat  prominunt  part  of  ibc  side  of  the  log«  imlil  it  reaches  tlie  under 
surfiice,  where  it  is  direcled  towards  the  median  line.  Wlien  thi?  point 
is  reached,  it  is  carried  directly  upwards  to  the  centre  of  the  arlicula- 
tion.  A  second  incision  begins  at  the  same  point  as  ttie  first,  and  pur- 
ines a  similar  (iirection  on  the  opposite  side  of  the  limb;  the  two  in- 
cisions meeting  in  tike  median  line  Itehind.  The  inner  flap  should  be 
rather  the  larger,  and  the  patella  is  left.  After  this  amputation,  the 
fitnmp  presents  llie  nppearance  represented  in  Fig.  60. 

Amputation  through  the  Condyles  may  be  done  by  a  long 
poiiterior  or  a  long  anterior  Hap,  iuclnding  the  patella  or  not;  ur  by  a 
niodifleation  of  the  circular  metlxMl.  Of  these,  that  by  the  long  |H)ste- 
rior  flap  should  never  be  employed,  unless,  from  exceptional  circum- 
stances, no  other  flap  can  be  obtained.  Garden,  of  Worcester,  was  the 
first  to  employ  tlie  method  of  amputation  by  the  long  anterior  flap  in 
this  situation.  lie  took  away  the  pat^illa  and  made  no  posterior  tlap, 
but  subsequent  operators  have  found  that  without  a  posterior  flap  the 
covering  is  frequently  insufficient.  The  o|>eralion  is  therefore  usually 
performed  as  fallows.  The  finger  and  thiimttof  the  left  hand  arc  placed 
on  lite  two  condyloid  eminences  of  the  femur,  which  serve  as  guide's  for 
the  starting  points  of  the  incision.  A  long  anterior  flap  is  then  marked 
out,  well  rounded  in  shape,  and  reneldng  as  low  as  the  tuberosity  of  the 
til>ia.  This  is  <lissected  up  either  with  or  without  the  patella,  la  Cases 
in  which  the  Surgeon  is  hesitating  between  excision  and  amputation, 
the  joint  may  be  exiimined  before  proceeding  further  and  the  operation 
determined  on.  When  the  anterior  flap  1ms  been  raised,  the  knife  is 
passed  behind  the  femur,  and  a  posterior  fl.ip,  nearly  equal  in  length  to 
the  anterior,  is  cut  from  within  outwards.  Thi$  flap  contains  the  ham- 
string tendons,  and  usually  a  part  of  the  muscles  of  the  calf.  Il  conse- 
quently retracts  considerably  alter  being  cut-  The  flaps  being  helcl  back, 
the  knife  is  swept  riHind  immediately  above  the  eartibige-eovered  sur- 
faces, and  the  saw  carried  through  the  bases  of  the  condyles  parallel  to 
the  articular  surface  of  the  femur,  that  is  to  say,  slightly  obliquely  to 
the  axis  of  the  sliafl.  Stokes,  of  Dublin,  has  recommencled  that  the 
patella  slnmld  be  left  In  the  tlitp,  and  its  cartilaginous  surface  sawn  olf 
Bo  as  to  form  a  raw  bony  surface,  to  be  applied  to  the  cut  end  of  the 
femnr.  As  a  moditicaticm  of  llicbc  oijerations,  Lister  has  recomuieudcd 
nn  amputation  by  a  modified  circular  method,  which  in  thus  pcrftn'raed. 
"The  Surgeon  firot  cuts  transversely  across  the  front  of  the  limb,  from 
side  to  side,  at  the  level  of  the  anterior  luberosity  of  the  tibia,  and  Joins 
the  horns  of  this  in(rision  by  carrying  the  knife  at  an  angle  of  forty-five 
degrees  tt»  the  axis  of  the  leg  through  the  skin  and  fat.  The  limb  being 
elevated,  he  dissects  up  the  posterior  skin  flap,  and  then  proceeds  to  raise 
the  ring  of  integument  as  in  a  circular  operation,  taking  due  cara  to 
avoiil  scoring  the  sulxMitnueous  tissue;  and,  dividing  the  hamHirings  as 
sofui  MS  they  are  exposed,  and  Iwnding  the  knee,  he  lluds  no  dilllcully 
in  exposing  the  upper  border  of  the  patella.  He  then  sinks  the  knife 
thnuigh  the  insertion  of  the  quadriceps  extensor  (Fig  01),  and,  having 
cleared  the  bone  itnmetliately  above  the  articular  cartilage  and  holding 
the  limb  h<frizontnlly,  he  applies  llie  saw  vertically  and  at  the  same  tune 
transversely  to  the  axis  of  the  limb  (not  of  the  bone)  so  as  to  ensure  a 
horizontal  surface  for  the  patient  to  rest  on.''     Wiieu  the  soft  parts  are 
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mncli  thickened,  ns  in  (HaenRe  of  the  knee-joint,  the  patella  may  h&  rnisctt 
in  the  flnp  nn<l  the  \vg  removed  by  cutlin^r  the  oiticial  and  lateral  liga- 
ments. No  ^reat  didiftdt}'  will  then  he  t'ound  in  exposini^  and  sawing 
offlhc  C(»hdyles  of  t)ie  femnr.  The  advantatro  of  this  operation  is  that. 
If  it  he  carefully  performed,  the  chance  of  sloughing  in  rwhiced  to  a 
minimum.  All  these  amputations  rcfinire  very  careful  drainage,  as  the 
pouchcH  of  the  »ynovinl  membrane  of  the  knee  aro  very  liable  lo  liU  with 
aecomulatiouB  of  serous  fluid. 


>^U 


Ptf.  itl  — >A*n]nitlitlnD  throngh  the  Condjrln*— -ft  iBodin«d  clreal«T  tnotliod. 


The  advnntastes  of  this  operation  over  amputation  of  the  thich  Inglier 
np  arc  undoul)icdly  great.  The  lirah  being  removed  nt  a  greater  distance 
from  the  trunk,  llie  sliock  to  tlie  systpm  will  be  less,  and  the  rate  (»f 
mnrtjdity  diminished  ;  the  medullary  cunnl  of  the  femnr  not  being  o{»ened, 
tlicre  will  be  less  likelihood  of  osteomyelitis;  fewer  ligatures  will  be  rc- 

lirtti,  and,  if  n  long  i>osterior  flap  have  been  made,  tbcbe  may  be  brought 
through  an  opening  made  in  the  centime  of  it,  as  HInndin  retrom- 
idn;  and  lastly,  a  longer  aturop  will  be  left,  the  movements  of  which 
will  bo  ratire  under  the  control  of  the  patient  than  those  of  a  Hhorter  one, 
f>wing  to  the  pro|>er  muaclea  of  the  femur  not  being  divided,  and  :ill  the 
nH)V«iDent*f  of  Ihdt  bone  beiug  thus  preserved  in  their  intfgriiy.  There 
[9  A  point  of  practice  tliat  I  have  found  useful  in  tliia  nmpuiation  ;  viz., 
U>  round  oflfwith  the  saw  the  shnrp  edge  left  on  the  condyle  after  Ihv 
remornl  of  its  cfiriilaginous  surface,  as  this  otherwise  mny  prefts  inju- 
ri'iasly  upon  the  flap.  In  the  after-treatment,  the  ])atella,  if  present, 
fthould  tie  kept  in  it?  place  by  a  Btri[)  ni  pinster  well  brought  d{»wn  nhoec 
it;  -ird  cnre  rou*t  be  taken  that  a  collection  of  pus  do  not  form  hotween 
it  'it  inlercondyloid  surface  of  the  femur.    Thia  mny  be  avoided 

^y  uou  of  a  drainage  tulu;  at  the  time  of  the  operation,  and   by 

ftob^eqiiently  syringing  and  cnrclully  dressing  the  atump. 
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Results  of  Axxxputation  through  the  Knee-joint  or  Condyles 
of  the  Femur — So  far  as  life  is  concoriied,  Ihesc^  operations  have  been 
aucces»fu).  In  the  war  oT  the  AmcricAn  rebellion,  of  I32cflt»e»,  64  tlied, 
giving  a  mortality  of  48  4  j)pr  cent.  Of  these  49  were  iirimar^'  amfxita- 
tations;  Iho  deaths  among  which  were  16,  or22G  per  cent.  Brinton  gives 
fi2  oaNi'B  of  amputation  through  the  knee  for  disease,  with  14  doalha, 
or  32*0  per  cerit.  Tlie  statistics  of  umputatioa  through  the  con<lylus  of 
the  femur  have  not  been  made  out. 

These  araputaiions  present  three  great  advantages  over  those  higher 
up.  1.  As  the  medidlnry  canal  of  the  femur  is  not  opened,  the  patient 
is  saved  all  that  risk  which  results  from  suppuration  within  that  canal, 
tlie  infiltration  of  pus  into  it,  and  the  consequent  lialiility  to  suppurative 
inflammation  of  tlie  veins  of  the  bone,  and  consecutive  pyjemitu  2.  He 
is  provided  with  a  long  thigh-stump,  which  gives  increased  leverage  in 
using  nn  artificial  limb.  8.  When  the  am|jMtation  is  practised  with  the 
long  anterior  flap  containing  the  patella,  the  end  of  the  stump  will  be 
prntectcMl  by  the  <tense  and  lou<4li  iiitegtitnental  and  aponeurotic  struc- 
tures naturally  altun1.e<l  in  front,  of  the  knee-joint,  wliich  admit  of 
pressure  being  made  upon  them  without  fear  i»f  excoriation  :  the  cicatrix 
being  drawn  up  behind  the  end  of  the  stump,  and  altogether  away  from 
its  surface. 

Amputations  or  tub  Tbigu  are  commonly  required  l>oth  for  accident 
and  for  disease.  They  may  be  performed  in  three  situations:  immedi* 
ntely  above  the  knee,  in  the  middle  ul'  the  limb,  or  in  its  upper  thir<l. 
Amputation  Justahove  the  knee  is  best  done  by  lateral  fln[>s;  for  this 
K'Hson,  that  the  mass  of  muscle  in  this  part  of  the  thigh  lies  on  eacU 
side  of  the  limb,  the  central  ])orlion  being  occupied  in  front  by  the  ten- 
dinous and  aiH>neurolic  structures  connected  with  the  patella,  and  be- 
hind by  the  up|>cr  triangle  of  the  popliteal  sjjnce :  hence,  if  antero- 
p<»slerior  flaps  be  mude  here,  the}*  will  be  thin  and  ten<linous  in  the 
middle;  whereas  the  lateral  flaps  are  uniformly  tliick  and  fleshy.  In 
the  middle  and  upper  thirds  of  the  thigh,  the  scill  parts  are  so  distributed 
that  the  antero-postertor  flaiis  leave  the  best  result,  and  give  the  best 
covering  to  the  bone.  If  lateral  flaps  l>e  made  in  these  situations,  the 
end  of  the  bone  is  apt  to  be  drawn  u|)  into  the  angle  of  the  wound  be- 
tween the  flaps,  which  fall  away  Udiind  it.  In  amputation  in  the  lower 
or  middle  third,  a  tourniquet  may  be  applied  high  on  the  limb;  bnt 
when  the  operation  is  done  in  the  upper  third,  there  is  no  space  for  the 
ap|>licalion  of  this  irintrument,  .'uid  the  Surgeon  must  then  use  the  ab- 
domintd  tourniquet  or  trust  to  an  assistant  omipressing  the  artery  as  it 
passes  over  the  brim  of  the  pelvis  (  Fig.  6,  p.  fiU).  Compression  is  best 
made  by  grasping  the  great  trochanter  wilh  the  lingerg  of  one  hand,  and 
tlien  applying  the  thumb  flrmly  over  the  artery  ;  upon  this  the  other 
thumb  is  then  pressed  as  firmly  as  possible,  and  thus  all  chance  of  let- 
ting the  vessel  slip  is  prevented.  In  wliulever  situation  the  Surgeon 
amputates,  he  must  l»e  careful  to  carry  the  knife  so  as  to  cut  clean  and 
iransversely,  and  not  to  split  the  femoral  artery  or  vein. 

Amputation  above  the  Knee,  or  Vermale's  Operation,  is  done 
by  lateral  flaps.  In  performing  tliis  oi>eration,  the  outer  flap  should 
always  i>e  made  first.  The  point  of  the  knife,  being  entereil  in  the  middle 
of  the  thigh,  about  three  inches  above  the  upi>er  border  of  the  patelln, 
is  carried  close  round  the  bone  and  brought  out  through  the  centre  of 
the  ham :  the  flap  is  then  cut  downwards  and  outwards;  titc  knife,  being 
entered  again  in  the  upper  angle  of  the  incision,  is  carried  close  round 
thu  bone  to  its  inner  side,  and  the  inner  flap  made  by  a  BWcH.'ping  cut  (Fig. 
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Unless  the  blatle  be  kept  in  contnct  with  the  bono  In  this  Gttuation, 
llie  reinoml  arlery  is  very  apt  to  be  split.    TlKvflfips  \)eing  then  retracted, 
the  bone  is  (.-learcil  by  two  sweeps  of  tbc  kuifc,  anil  sawu  about  four 
icbes  ftbons  its  articular  aurface. 


rif.  at— Avpatetloa  of  Ih*  Lower  Third  ot  tb»  Thltfb  bjr  Laler«l  FU;»e. 

In  tbc  }riJ<ilfor  Upper  Third  uf  the  Thi>jh,  th.?  Antero- posterior 

f*Xap  Operation  is  to  lie  preffrred.     In  onlinury  fnacs,  tlie  nnUMior 
rflap  may  first  be  made,  and  the  posterior  one  subsequeutly  fashioned  by 

transBxion  (Fig.  63,  see  also  Fig.  8, 
fp.  63).     If,  however,  the  patient  be 

Terr  macb  eraaciatcd,  it  i«  ditllcult 

to  get  a  good  enabion   from  tlic  iin- 

l«rior  part  of  ilie  thi^h  in  this  way; 

and  it  is  consequently  preferable  to 

follow    the    plan    rocomtnended    by 

Mr.  Luke  of  ninkiii]^  the  posterior 

fl.Hp  (lr»>t  hy  irnnt^Hxion,  and  the  an- 

Itrior    one    nllerwarda    by    entling 

from  without  inwards  (Fig.  04).     In 

sofDC  instances  in  whicfi  the  ti^niu-s 

at  tbc  posterior  part  of  the  thigh 

are  much  diseased  or  injured.  wliiUt 

tbo»e  on  the  anterior  asjieot  of  the 

limb  are  aouiid.  a  very  good  Btniup 

may  be*  fai!ilii>med  by  making  a  long 

square  anterior  flap   by  tranftflxirin, 

and   then  cutting  at  one   stroke  of 

the  knifp  througli  the  soft  parts  at 

the  posterior  aspect  of  tlie  limb,  in  a  somewbnt  oblique  direction  from 

below  iipwanU.    The  anterior  Qap,  when  laid  down,  will  form  the  ousbt 

ion  at  the  end  of  the  btunip. 

If  the  patient  l>e  excessively'  muncular,  the  operation  may  be  performe<l 

M  follows.     The  Surgeon,  slamling  on   the  right  side  of  the   patient, 

ent«r«  the  knife  midway  l)elween  the  anterior  and  posterior  surface  of 
t}t«  thigh  oil  the  side  opposite  to  Idmaclf,  and  marks  out  a  rectangular 
flap,  wiib  the  right  angles  rounded  off,  equal  in  length  to  two-tbirda  of 
Ui«  diameter  of  the  limb  at  the  point  at  which  the  bone  is  to  be  sawn. 
He  next  8We4tp8  tlio  knife  round  the  back  of  the  thigh,  so  as  to  mark  out 
vou  I.— 9 


Tig.  61.— Ainr>aUU'>B  iirtho  Tlilgb 
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a  rounded  flap  equal  in  length  to  half  the  anterior  flap.  The  limb  is  now 
raised,  and  the  posterior  flap,  consisting  of  skin  and  fat  only,  is  dissectetl 
up  to  the  angle  of  the  flaps.  The  anterior  is  now  raised,  only  skin  and 
fat  being  taken  for  the  first  inch  or  so,  after  which  the  Surgeon  takes  as 
much  muscle  as  he  thinks  advisable  to  ensure  the  vitality  of  the  flap 
(Fig.  64).  The  remaining  muscular  tissue  is  now  divided  circularly,  and 
the  soft  parts  i-ctracted  for  a  distance  of  about  two  inches,  and  the  bone 


Fig.  64.— AmpttUtioQ  of  tbe  Thigh.    Flapa  oat  from  vlthoat  Inwardi. 

sawn  at  that  point.  The  results  of  this  operation  arc  said  by  Lister  to 
be  most  satisfactory.  It  may  be  performed  equally  well  at  any  part  of 
the  thigh  from  the  trochanlers  to  ihe  lower  end,  where  tbe  skin  of  the 
patella  is  included  in  the  anterior  tlap. 

Amputation  through  the  Trochanters  may  sometimes  be  advan- 
tageously practised,  either  in  scx'ere  compound  fractures  of  the  lower 
part  of  the  thigh,  or  in  cases  of  malignant,  cartilaginous  or  osseous 
tumor  of  the  lower  and  middle  thirds  of  the  femur;  and  thus  the  more 
severe  and  dangerous  operation  of  disarticulation  at  the  hip  may  be 
avoided.  Indeed,  should  it  be  found,  after  section  of  the  bone,  that  it 
is  so  much  injured  or  diseased  as  to  require  removal  at  the  joint,  this 
may  readily'  enough  be  done  by  dissecting  the  head  out  of  the  acetabulum 
"With  a  strong  scalpel  or  bistoury. 

Results — Tlie  mortality  after  amputation  of  the  thigh  is  very  con- 
siderable when  the  operation  is  done  for  injury,  more  particularly  for 
compound  fracture  of  the  femur  itself.  The  mortality  after  amputation 
for  injury  in  civil  hospitals  amounts,  according  to  the  table  at  page  bO, 
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69'7  percent.  In  the  French  army  in  the  Crimen^  and  in  TtRly,it  was 
Tery  high,  ainountin^  to  93  per  cent-  In  some  hospiinis  primary  ampti- 
taiton  ot  the  thigh  seems  nlmost  invariably  to  linve  boc:n  n  tntnl  prooc- 
(^nrv:  wliiUt  in  other  iiiRiitutions  the  mortnlity  Ima  not  exoeedt'iJ  50  or 
SO  p^r  ffiit.  At  Guy's  Huspital  and  at  University  College,  secontlary 
ampirt9iti<in  of  the  thigh  has  been  more  fatnl  Llinn  tlie  primary. 

Th«  result  of  nmputatton  of  the  thigli  for  iliseAse  of  the  knee-joint 
Heprtids  entirety  upon  whether  the  nflection  is  acute  or  chronic.  In  aciue 
Biipi>iimlivc  diftorganisntion  nf  the  knee,  nmputntion  of  the  thigh  is  most 
fatal ;  indeed,  so  hi^h  is  the  rate  of  mortality^  that  it  ia  doubtftd  wlielher 
it  is  pro|»er  to  perform  the  o|)erati>tn  in  timt  stage  of  the  utleotion.  In 
chronic  knee-joint  diBeaee,  on  the  other  hand,  the  operation  is  niont  satis- 
fartory  and  NUcoeAftftd ;  death  seldom  rcHulting  unless  the  operation  has 
be<?n  deferrcil  too  long.  The  general  percentage  of  moitulity  aller  am- 
putation for  diaen&e  is  ahont  83*5. 

The  eau»e8  of  death  vary  according  to  the  condition  for  which  the 
ojteration  is  performed.  Jn  primary  traumatic  nTupntatiou,  the  fatal 
event  is  chiefly  brought  about  i>y  exhaustion,  traumatic  gangrene  of  tlie 
Btump,  or  secondary  hiemorrhage.  In  secon<lnry  nmpulatious,  and  in 
thof^e  for  disease,  pysemia,  erysipelas,  and  exhaustion  are  the  usual  causes 
of  death. 

Amputation  at  thb  Hip-Joixt. — This  formidable  operation  isof  com- 
paratively recent  intix^luction  into  surgery.  During  the  early  part  and 
middle  of  the  past  crntury,  its  praclicaiiility  was  warmly  ennvasseil  in 
France.  It  was  i>erforme4i  on  animals  experimentally.  It  was  found 
that  |>atient8  nffeele<l  with  ergotism^  whose  lower  extremities  had  become 
gungrennus,  and  had  9eparaic<1  at  the  hipjoint,  8urvive<l;  and,  at  last, 
ill  the  year  1773,  the  Qist  suecessful  amputation  of  tlie  kind  was  per- 
forme<l  by  Perraidt  nf  Ht,  Manre.  In  the  next  year,  the  operation  was 
clone  in  England  by  Kerr  of  Northampton,  nn  a  girl  aged  12,  atTerted 
with  eoxalgia  and  lumbar  abscess.  Tlic  operation  wns  unjustitialilc  in 
such  a  c'li^e,  but  the  patierit  livetl  17  days,  ami  ihus  its  pructiuubility  was 
demonstrated.  Lnrrey  performed  it  in  179.'!  for  the  first  time  for  gunshot 
injury;  and  sim*e  that  time  the  operation  has  become  an  established  one 
in  surgical  practice,  civil  as  well  as  military.  The  operation  was  first 
performed  successfully  in  England  in  1812,  by  Brownrigij,  of  Plymouth, 
on  a  man  whose  thigh  had  been  broken  in  the  Peninsular  war  a  year 
previon**ly. 

Amputation  at  the  hip-joint  may  be  and  has  Ijeen  performed  in  a  variety 
of  ways,  which  it  is  not  necessary  to  detail.  The  most  convenient 
methods  are  lho?«e  by  nnlfrittr-jHtnteriot  and  by  lateral  flapit.  Ot  ihese, 
tbat  by  aotero-posterior  flap  is  the  simplest  and  speediest,  and  leaves 
the  best  stump.  It  consists  in  making  a  large  and  tliick  anterior  t1:ip 
l»y  traiidnxion,  and  a  abort  posterior  one  from  the  gluteal  region  and 
iMck  part  of  the  thigh.  In  order  lo  perform  this  o|»erntion  pro|>erly, 
llwf  patient's  b<»dy  raust  be  brought  well  forward  upon  the  edge  of  the 
tabic,  so  that  the  nates  project  beyond  it,  and  l»e  steadied  by  strong 
iMUidages.  One  of  these  must  be  passe<l  between  the  sound  thigh  and 
the  perinauim,  antl  attncliefl  to  the  upper  end  of  the  table ;  another  should 
!«  carried  across  the  |>elvis  to  the  lower  end;  and  the  sound  limb  must 
he  tied  lo  the  leg  of  the  table.  The  circulation  through  the  lirali  should 
then  I»e  aiTesled  by  the  application  of  Lister's  compressor  to  tlie  abdomi- 
Ask  aorta  (Kig.  (5).  This  is  a  most  invaluable  iuHtrument,  completely 
itstratniug  the  circulation  through  the  lower  extremities,  depriving  this 
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operation  of  its  great  danger— undue  loss  of  blood,  and  enabling  the 
Surgeon  to  complete  it  without  hurry  or  anxiety  on  this  accouut.    It 

should  be  applied   a  little  above 
C;^  and  to  the  left  of  the  umbilicus^ 

The  Surgeon  must  have  three 
assistants  on  whom  he  can  fully 
rely.  Assistant  N  o.  1  takes  charge 
of  the  flap,  compressing  tlie  femtf* 
ral  vessels ;  and,  in  the  absence  of 
the  abdominal  compressor,  on  his 
trustworthiness  the  patient's  life 
is  mainly  dependent.  Assistant 
No.  2  takes  charge  of  the  limb; 
flexing  it  slightly  on  the  abdomen 
in  the  first  stage  of  the  operation^ 
whilst  the  anterior  flap  is  being 
made;  forcibly  abducting  and 
bending  it  backwards  during  the 
second  stage,  when  the  Surgeon  is 
opening  the  capsule  of  the  joint  and  making  the  posterior  flap  On  the 
way  in  which  he  performs  these  duties,  the  facility  with  which  the  Sur- 
geon performs  the  operation  is  mainly  dependent.  To  Assistant  No.  3 
is  consigned  the  care  of  the  compressor  of  the  abdominal  aorta.  After 
the  removal  of  the  limb,  Assistant  No.  2  aids  the  Surgeon  in  ligaturing 
the  arteries.  These  preliminaries  having  been  arranged,  and  the  duty 
of  each  assistant  assigned  to,  and  distinctly  understood  by  him,  the 
operation  is  to  be  performed  in  the  following  way. 

The  Surgeon,  standing  on  tlieleft  side  of  tlie  limb  to  be  removed,  feeU 
for  the  bony  points  which  guide  his  knife,  viz.,  the  tuber  ischii  and  the 


Fig  63.— Lliter's  Aorta  Compreisor  applied. 


Fig.  66.  -AmpatatloQ  at  the  Hip-Jotnt :    FonnaMoB  of  Anterior  Flap  lo  Left  Limb. 

anterior  superior  spine  of  the  ilium.  The  knife,  which  must  have  a 
blade  twelve  inches  long,  requires  to  l)e  entered,  and  the  flap  to  be  made, 
in  different  ways,  according  to  the  side  of  the  body  on  which  the  opera- 
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(9  performed.  If  it  be  on  the  Uft  siilc,  Ihe  knife  sIionlH  be  entered 
abotit  two  fingers*  brcadtb  below  the  anterior  superior  spine  of  the  ilium, 
or  midway  between  it  nnd  the  troclianter  mnjor,  and  carried  deeply  in 
the  litnb  behind  the  vessels,  directly  across  the  joint  j  its  point  being 
made  to  issue  just  in  front  of  the  tulfcrosily  of  the  isehitim  or  immedi- 
ately behind  the  prominent  ridge  formed  by  the  tendon  of  tlje  lidductor 
lougus  (Fig.  66).  In  trnnstixing  on  this  side,  care  uinsL  Im;  taken  not 
to  wound  the  scrotum  or  the  opposite  thigh;  the  back  of  ihe  knife  must 
run  paiiillel  to,  but  not  against  the  |>elvis,  nnd  the  point  must  not  be 
b«UI  too  high,  lest  it  enter  llie  obturator  fortnncn.  The  anterior  flap 
mu«t  then  be  rapidly  cut  downwards  and  forwards,  about  six  indies  in 
length.  The  lirab,  which  has,  during  this  stage  of  the  operation,  been 
raised  and  slightly  flexed  upon  the  abdomen,  must  notv  be  forcibly  ab- 
ducted and  everted;  the  capsule  of  the  joint  is  then  to  be  opened  by  a 
firm  cnt  with  the  pi>int  of  the  knife.  So  soon  as  this  ia  done,  the  head 
of  tbe  femur  roust  be  pushed  up  by  forcibly  depressing  atid  abducting 
the  limb,  so  that  it  may  start  out  of  the  acetabulum  (Fig.  68);  the  heel 
of  the  knife  is  then  pasi^d  Ixdiind  it,  the  remainder  of  the  capsule  cut 
ncroH!^,  and  the  poHterior  flap  i'n[ii<lly  fusliioned  by  carrying  the  knife 
downwards  and  backwards  tlirough  the  ttiick  muscles  in  this  situation. 
Jn  ftoing  this,  the  thigh  should  be  extended  and  rotated  inwards,  so  as 
to  clear  the  trochanter.     The  posterior  Qap  may  be  about  four  iuches  in 
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Ji ;  but  this  must  of  course  vary  according  to  the  lengtli  of  tlie 
■ior  flap,  When  the  am|)Utation  is  performed  on  the  ritjht  side,  the 
Mlerior  flap  is  made  by  entering  the  knife  just  above  the  tuberosity  of 
ll»  ischiam,  and  bringing  it  out  two  fingers'  breadth  below  the  anterior 
*tii«rior  •|)iue  of  the  ilium  (Fig.  67 j;  the  remaining  steps  of  the  opera* 
UuB  being  performed  as  in  the  last  case. 


126  SPKOIAL    AMPUTATIONS. 

In  consequence  of  the  extent  to  which  the  limb  that  Is  ftbout  to  be 
removed  may  have  been  injured,  or  have  been  encroached  upon  bjr  dis- 
ease, it  is  not  always  easy  to  make  the  anterior  flap  of  the  size  or  shape 
described.  A  little  management  on  the  part  of  the  Sni^^eon  will  how- 
ever enable  him  to  take  the  requisite  amount  of  covering  from  theoater 
or  inner  parts,  by  inclining  the  point  or  the  heel  of  the  knife  downwards, 
as  the  case  may  require;  or  he  may  make  the  anterior  flap  by  incision 
from  without  inwards,  instead  of  by  transfixion. 

When  the  femur  is  entire  and  unbroken,  Assistant  No.  3  uses  it  as  a 
lever,  bringing  the  lower  end  of  it  in  the  second  stage  of  the  operation 
downwards  and  outwards,  thus  causing  the  head  of  the  bone  to  press 
against  the  anterior  part  of  the  capsule,  and  to  start  out  with  a  peculiar 
sucking  noise  as  soon  as  that  is  opened.  Should,  however,  the  bone 
have  been  fractured  high  up,  this  movement  cannot  be  given  to  it;  and 
then  the  Surgeon  must  grasp  the  upper  end  of  the  femur  below  the  tro- 
chanters, so  as  to  steady  and  pusli  it  back  as  he  is  disarticulating  its 
head.  In  two  of  tlie  cases  in  which  I  have  amputated  at  the  hii>-joint, 
it  has  been  necessary  to  do  this — in  one,  in  consequence  of  the  crush  of 
the  bone,  two  inches  below  tlie  trochanters,  by  a  railway  accident;  ia 
the  other,  in  consequence  of  its  spontaneous  fracture  at  the  Junction  of 
its  up|)er  and  middle  thirds,  in  a  case  of  rapidly  growing  malignant  dis- 
ease of  the  bone.  This  fractured  condition  of  the  femur  necessarily 
makes  the  operation  somewhat  more  difficult,  as  the  Surgeon  is  deprived 
of  the  long  lever  afforded  by  the  limb  in  its  sound  state,  by  which  the 
head  is  tilted  upwards  and  forwards,  and  tlie  capsule  put  on  tlio  stretch 
BO  as  to  be  brought  directly  against  the  point  of  the  knife  as  it  is  drawn 
across  it. 

In  amputation  at  the  hip-joint,  the  great  immediate  danger  to  be 
apprehended  is  excessive  hiemorrlmge,  the  incisions  being  made  so  high 
up  that  no  ordinary  tourniquet  can  be  applied.  By  means  of  Lister's 
compressor,  the  circulation  through  the  abdominal  aorta  may  be  arrest- 
ed, and  thus  the  danger  obviated.  It  is  of  great  importance  to  [)erform 
the  o|>cration  with  as  much  rapidity  as  possible,  and  the  disarticulation 
ought  to  be  effected  in  at  most  thirty  or  forty  seconds;  and  it  may  be 
done  in  much  lees  time  than  this,  'i  he  arrest  of  the  hiemorrhage  during 
the  operation  must  be  intrusted  to  an  assistant  who  can  be  fully  relied 
on.  After  the  abdominal  compressor  has  been  applied,  and  the  flow  of 
blood  through  the  aorta  arrested,  his  business  should  be  to  compress  the 
artery  above  the  brim  of  the  pelvis,  and  then  to  follow  the  knife  in  the 
first  incision,  and,  as  the  anterior  flap  is  being  made,  slip  his  fingers 
under  it  and  grasp  it  firmly  above  and  below,  so  as  to  compress  the 
femoral  artery  in  it,  which  is  divided  as  the  knife  cuts  its  way  out 
(Fig.  68).  By  grasping  the  flap  tightly,  there  will  be  but  little  risk  of 
hiemorrhage  from  the  femoral  artery,  even  when  the  abdominal  aorta  has 
not  been  compressed  by  tlie  application  of  the  tourniquet;  but  lest  this 
should  slip,  or  the  assistant  whose  duty  it  is  to  grasp  the  flap  by  any 
chance  should  fail  in  holding  it  properly,  it  may  be  well  to  direct  one 
of  the  assistants,  whose  business  it  is  to  steady  the  trunk,  to  have  his 
thumb  well  pressed  down  into  the  iliac  fossa,  so  as  to  compress  the 
artery  against  the  brim  of  the  pelvis.  As  the  posterior  flap  is  being 
marie,  the  bleeding  from  the  gluteal  and  sciatic  vessels,  which  is  often 
very  free,  may  be  arrested  by  two  assistants  who  should  be  ready  to 
cover  and  compress  them  with  the  fingers  or  dry  sponges.  The  arteries 
ma3' then  be  ligatured  one  by  one,  as  tlie  assistant  raises  his  fingers 
from  them.    If  the  other  assistant  have  good  hold  of  the  femoral,  the 
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In  the  posterior  flnp  may  lie  tied  first;  but  if  the  feinoral  \tQ 
in»«cnr<?Iy  held,  it  m(i<*l  Imj  first  Lied.  The  feraornl  Rrterics,  holli  sin>er- 
fioiiil  and  deep^  will  he  found  tn  he  cut  loug,  mid  to  projocl  t'roiu  the 
moAcles,  by  which  they  Hie  surrounded,  so  as  very  readily  to  be  seized 
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b^'  tiie  finpers  or  forceps,  pulled  out,  and  ligatured.  The  arleriea  in  the 
poftti*rior  flnp  and  on  the  inner  side  of  tlio  Joint  will  l>c  found  in  the 
inl^T-niusoular  scptn.  The  flaps  are  to  be  brought  together  l>y  six  or 
ei^ht  nutnrcs,  and  a  few  long  strips  of  pinnter.  The  turn  of  a  broad 
bandrige  may  tlien  bo  passed  round  tlic  abdomen,  and  the  end  brought 
up  from  U-'hind  under  the  stump  ho  as  to  support  the  daps 

Results — The  mortality  atler  amputaliou  at  the  hii>-joint  is  neces- 
sarily very  high.  This  we  shotdd  naturally  expect  from  the  size  of  the 
part  retuoved  and  the  oonsuf^uenl  shock  to  the  system.  The  rale  of 
rw*oterT  varies  greatly  accordinj;  to  tlie  condition  of  the  Iiml»  that 
neceasitatps  the  operaliou.  Thus.  ainptiL'itioit  nt  the  hip-)oint  has  been 
|icrfi»nneil,  so  far  as  I  r-au  ascertain  from  published  cases,  I2l»  timet*  up 
tu  the  year  IKfil;  f>f  thi'se  7f>  died.  Itut  in  47  iustance.s  it  was  for  in* 
jury  ;  of  XUvac  :io  proved  fata! ;  while  in  42  casus  in  which  it  waa  (bjne 
for  chronic  di»*ca!*e,  24  recovered  nnd  only  18  died. 

Prtmanj  amputation  at  the  hipjoint  in  casen  of  severe  injury  of  the 
^^glj*  ''y  gun<»hot  or  otlierwiHe,  with  couiminuti<ui  of  the  femur,  is  one 
of  I  lie  most  fatal  operniionu  in  surgery.  In  all  the  12  canes  in  which  it 
wa»  done  in  the  Crimea  it  proved  fatal;  and  Le^ouest  has  collected  30 
DMes  of  this  nmpulution  for  (runshot  injury,  in  all  of  which  the  operatioa 
iftroiinntml  in  death.  Imlectl,  up  lo  the  time  of  the  war  of  the  rebellion 
IQ  Amcricn,  iheix'  was  no  authentic  instance  of  recovery  under  these 
dfcumslances.     But  in  an  elaborate  and  most  able  surgical  history  of 
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that  great  ^ar,  published  by  the  Surgeon-General,  19  cases  of  prim&fy 
amputation  at  the  hi(KJoint  for  gunshot  injury  of  the  femur  are  related. 
Of  these  11  died  from  the  immediate  shock  of  the  operation;  5  died 
between  the  2nd  and  the  10th  day;  one,  a  man  28  years  of  age,  who  had 
amputation  at  the  hip  performed  by  Surgeon  Shippen  seven  Iiours  after 
the  receipt  of  his  wound,  was  in  perfect  health  four  years  after  the  ope- 
ration; and  the  remaining  two  cases  had  been  cured,  so  that  one  was 
alive  and  well  two,  and  tlie  other  six  months,  after  the  amputation. 

Intermediate  operations,  or  those  done  during  the  inflammatory  period, 
are  ver}'  unsuccessful:  18  cases  that  occurred  in  the  American  war  were 
all  fatal. 

Secondary  amputation^  in  cases  of  attempted  preservation  of  tlie  Hmb 
after  severe  injuries  and  gunshot-wounds,  has  been  far  more  successful. 
Four  cases  in  which  J.  Roux  practised  it  in  the  French  campaign  of  1859 
in  Italy  all  recovered,  as  did  two  out  of  nine  in  which  it  was  practised  in 
America. 

Re-awpviation  at  the  hip-joint  for  diseased  thigh-stumps  has  also  been 
a  successful  operation:  4  out  of  7  American  cases  recovered. 

Amputation  at  the  hip-joint  for  disease  of  the  femur  has  undoubtedly 
become  less  fatal  of  late  years  than  formerly.  This  is  owing  to  the 
operation  being  submitted  to  at  an  earlier  stage  of  the  disease;  to  a 
better  selection  of  cases;  possibly  to  improved  methods  of  after-treat- 
ment; but  mainly  to  the  influence  of  anesthetics,  by  which  the  shock 
to  the  system  necessarily  resulting  from  so  very  severe  a  mutilation  la 
materially  lessened.  The  employment  of  Lister^s  aorta*compressor  will 
probably  still  furttier  reduce  the  mortality  by  lessening  the  loss  of  blood, 
and  thus  proportionately  diminishing  those  risks  of  low  secondary  dis- 
ease that  are  induced  hy  serious  hsemorrhage. 


CHAPTER   IV. 

INFLAMMATION. 

The  study  of  the  inflammatory  process  is  one  of  the  most  diflScult  on 
which  the  Surgeon  can  enter;  but  the  labor  required  to  master  its  de- 
tails is  well  bestowed,  inasmuch  as  an  acquaintance  with  its  nature, 
symptoms,  and  progress,  gives  an  insight  into  a  greater  part  of  the 
Science  of  Surgery.  Tlie  Management  of  Inflammation  as  it  aflfbcts 
different  tissues  and  organs,  and  as  it  in  return  is  affected  by  various 
concomitant  circumstances,  comprises  a  great  part  of  the  duties  of  a 
Surgeon.  The  Theory  of  Inflammation  is  a  purely  physiological  and 
pathological  stud}';  and,  however  interesting  its  investigation  may  be, 
yet,  as  the  discussion  of  this  subject  belongs  rather  to  the  domain  of 
General  Pathology  than  to  that  of  Practical  Surgery,  it  cannot  con- 
sistently be  entered  upon  here  otherwise  than  in  mere  outline.  To  gain 
a  full  acquaintance  with  the  present  state  of  our  knowledge  regarding 
the  intimate  nature,  origin,  and  progress  of  the  inflammatory  process, 
tlie  student  must  consult  such  books  as  the  works  of  Sir  James  Paget 
and  of  Billroth  on  ''Surj^ical  Pathology,"  and  the  essays  of  Drs.  Burdon 
Sanderson  and  Simon,  and  tiiose  observers  in  this  country  and  abroad 
who  have  made  inflammation  the  subject  of  special  investigation. 
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Before  describing  inflammation,  it  will  he  necespary  to  notice  lirlefly 
two  forms  of  disturbance  of  thti  cicculation  wliiuh,  while  thvy  always 
ait^m)  the  inflammatory  prooosH,  may  vxhl  inile|>emlently  of  it.  Tliese 
are  tlie  two  forms  of  local  liypericmia,  known  as  Congestion  and 
I>e termination  of  Blood:  the  foniier  uunsiBling  eKHt'iitially  in  re- 
tardation of  the  return  of  blood  from  u  part:  the  latter,  in  increased 
fluw  of  blood  to  A  part. 

CoNOK8TroN  plays  an  important  part  in  Snrgery:  it  occasions  serioua 
»trnctural  citanges,  and  may  run  into  intlammation.  It  is  a  true  hyper- 
leroia,  an  excess  of  blood.  The  blood  in  the  affected  part  in  not  only 
greatly  increased  in  quantity,  but  it  circulates  languidly  and  is  of  a 
darker  color  than  natural.  The  arteries  arc,  at  most,  of  their  normal 
perhaps  even  contracte<1;  the  veins  and  capillaries  are  greatly 
pnded  by  the  slowly  movini;  fluid.  When  the  circulation  in  the 
rL'slf«l  pnri  becomoa  completely  arrested,  Macftintion  is  said  to  occur. 
Symptoms. — Congestion  of  an  external  |>art  may  be  readily  recog- 
BiHe«l  by  the  changes  it  induces  in  the  color,  the  size,  the  feel,  the  sensi- 
f  bility,  the  temperature,  and  the  functions  of  the  part.  The  color  of  a 
^BdODgesied  p^art  ranges  from  purplish  red  to  a  duaky  brown;  its  size  is 
^Hlacruksed;  it  feels  Aofl,  and  pits  under  the  pressure  of  the  flnger.  The 
^■patient  is  often  conscious  of  a  heavy,  ilull,  acliing  sensation  in  it, 
^■scarcely  amonnling  to  pain,  but  yet  attended  with  uneasiness.  The 
^H temperature  is  never  above,  but  often  below,  the  natural  standard,  and 
^'the  functions  are  lessened  in  activity. 

The  existence  of  congestion  in  an  internal  organ  nia3'-  be  ascertained 
^H  by  finding  its  size  increAHed,and  its  tuiictions  modilietl,  with  a  sensuLioii 
^Bof  weight  in  it.  The  symptoms  of  internal  congestion  are  often,  however, 
^^very  obscure. 

Efibots, — These  are  of  much  surgical  importance.     The  first  change 
llial  usually  takes  place  is  an  etlbrt  in  the  vessels  of  the  part  to  relieve 
jtbcmsclve!*,  by  a  transudation  of  the  more  watery  constituents  of  the 
bloofl  into  the  surrounding  areolar  tissue.     Il^nce  the  interspaces  of 
tissue  are  distended  by  the  effused  fluid,  giving  rise  to  uedt^ma^ 
tbo   lurgidit}*  of  the   vessels  be  groal,  and  their  walls  at  the  same 
weakened,  rupture  will  occur,  and   lucmorrhage   to  the  surface,  or 
the  Kubstance  of  the  part,  wilt  ensue. 
In  ciinecquence  of  the  infiltration  of  the  nreolar  tissue,  softening  takes 
place,  nutrition  becomes  less  and   less  perfectly  performeil,  and  ulccra- 
^Hlion  at  last  occurs.     These  changes  wc  not  unfrequently  see  in  the  in- 
^Bbegtiments  of  the  legs  of  old  peo|il(*.     In  other  cases,  the  vessels  becoming 
^^permanently  dilate<l,  the  part  assumes  habitually  a  redder  or  darker  tint, 
becomes  swolleu,  and,  if  it  be  a   mucous  surface,  it  may  be  roughened 
td  papillated,  as  is  often  observed  in  a  congested  conjunctiva. 
Kihr*tid  ifidnralion  is  not  uutVequent  in  congestion  of  long  duration, 
^  le  to  the  gradual  increase  of  the  connective  tissue  around  the 

L  I   blood-x'easels.      Uut  although  the  affected  part  may   be  in- 

ermsed  in  bulk,  the  normal  ti«isne  is  renlly  atrophied  by  the  presence  of 
|lhe  new  growth.     The  liver  aifords,  i)erhap3,  the  best  illustration  of  this 
process,  in  the  nutmeg  atrophy  that  is  frequently  found  associated  with 
ftbstructive  disease  of  the  heart. 

Causes. — Congestion  is  always  a  passive  and  mechardcal  con<lition: 
mil  hence  the  term  ''active  congestion"  is  not  a  proper  tme.  What  has 
Wq  described  as  active  congestion  is  merely  a  stage  of  inflammation. 

The  causes  of  congestion,  always  mechanical,  may  l)e  divided  into  two 
great  classci),  which  we  often  Qnd  conjoined :  1.  Those  causes  that  act  by 
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obstructing  the  return  of  the  venoDs  blood;  2.  Those  tbftt  act  by  en- 
feebling tho  wnlU  of  the  cnpillnrics  and  veins,  so  thnt  they  ore  no  longer 
able  to  nitliHtand  the  outward  prcaaure  of  thv  contained  blood. 

1.  Amongst  the  (Irst  ata  ofeatises,  ninylto  H|>eeified  any  condition  that 
directly  and  iminedintely  intci'I'eres  with  the  proper  rclnm  of  blooii 
tbrongb  a  vein;  in  this  wny  tlie  pressure  of  a  tumor  upon  8ucli  a  vessel 
produces  ctngestiou  of  the  part  from  whicli  it  carries  off  Lho  blond. 

Venous  oJwtniction  does  n(»t  alwaya  act  in  so  direct  a  manner  as  this ; 
for  it  not  unfreqncntly  happens,  that  olmtruction  to  the  r«;turn  of  blood 
fW>[n  one  organ  will  be  attended  by  n  congestive  condition  of  the  vessels 
in  a  diftiant  nne.  Thus  we  And  sonic  fornifl  of  congestion  of  the  eye-ball 
connected  wiih  obstruction  in  the  branches  of  the  portal  veins. 

A  long-continued  dependent  position  t»f  a  part  may  occasion  conges- 
tion, owing  to  the  blood  met-hanicnlly  gravitating  into  it,  and  retanling, 
by  tlie  i)rcsHure  thus  brouglit  to  bear  upon  llie  vcsKeii?,  the  onward  rnove- 
mcni  of  the  fluid  within  them.  Thus  we  see  conj^eHtion  of  the  letrs  fi*oia 
long-continued  standing;  of  the  lueniorilioidal  veins  from  an  haltitually 
[lendentary  life;  and  of  tl»e  posterior  part  of  the  lungs  of  those  \vh<i  have 
been  long  confined  to  the  recumbent  pnsilion. 

2.  Amongtut  the  nioHt  common  caiiHcs  ttf  eongcBtion  that  not  by  en* 
fcebling  the  vessels,  we  find  li»e  debility  of  old  age,  acting  partly  by 
lesBening  the  l<uie  of  the  vascular  system  generally,  and  partly  by  induc- 
ing a  diminution  of  tlie  [>ropulsive  jiower  (»f  tlie  heart.  8o  also  cold,  by 
le±ti<ening  the  vitality  and  retarding  the  ciictdation  of  a  part,  prr>iUic«s 
congestion  in  it.  Ortain  typhoid  or  adynamic  statea  of  the  system 
favor  the  occurrence  of  congestion  in  the  more  de{>endent  parts.  An<l, 
lastly,  inflammation  may  terminate  in  this  condition. 

The  obstructive  causes  are  specially  apt  to  iiubice  congestion  when  they 
occur  in  connection  with  a  feelile  condition  of  the  vascular  system  nud 
with  cjirdiac  debility. 

Treatment.— The  treatment  of  congestion  has  strict  reference  to  Ita 
cause. 

The  first  indication  consists  in  the  removal  of  any  ftoorceof  ohstruo* 
tion  to  the  return  of  blood  from  the  part,  as  by  unloosening  u  ligature, 
or  elevating  a  part  that  lias  been  too  lon^  de|iendent;  or,  le^s  directly, 
as  in  the  case  of  numy  inlcrual  congestions,  by  restoring  the  freedom  of 
Ihc  circulation  through  the  larger  viscera.  Thus,  n  congested  eye  or  pile 
may  be  relieved  l>y  the  removal  of  hepatic  of  iM*rlal  obstruction. 

The  next  indication  consists  in  lessening  the  quantity  of  bUiod  in  the 
congested  part.  The  mere  remrival  of  the  obstructing  catise  may  oflVct 
this.  In  other  cases,  the  direct  removal  of  the  blood  by  scarification, aa 
in  a  congested  conjunctiva, or  by  leeihcs,  as  aronnd  a  turgiti  pile,  arfbrds 
imnicdiiile  relief.  In  some  pnrts,  again,  the  judieious  ajiplication  of  & 
bondage  will  prevent  or  remove  congestion.  Wiih  this  view,  the  band 
and  arm  are  bandaged  before  the  apjtaraius  for  a  frncturu<l  chiviele  is 
applied :  and  in  varix  the  teg  is  supported  by  an  elastic  stocking,  to  lessen 
the  pressure  of  IjIo'hI  in  the  tlibiLed  veins. 

The  third  indication  in  tlie  treatment  of  congestion  consists  in  con- 
stringing  the  diluted  vessels  by  the  direct  application  of  an  astringent 
to  them;  thus  wc  habitually  apply  nitrate  of  silver  to  a  congested  mucous 
membrane,  and  cold  douches  to  many  external  forms  of  the  lUsease. 

I'ETKRMiNATiox.— We  havc  already  seen  that  congestion  essentially 
consists  in  an  impeded  return  of  the  venous  blood  from  a  part.  In  deter* 
VI  in  at  ion  ^  tha  c<iiuiition  is  reversed;  arteriid  blood  is  sent  in  increased 
quantity  to  a  part  and  circulates  through  it  with  great  rapidity.     Tliia 
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BonditioD,  which  is  often  called  "  Increased  action,"  dilTers,  therefore,  from 
Bon^stidn  in  every  rcBpoct  except  in  that  of  tlie  blood  beinj(  in  cxceHs. 
llJeterTninfttiou  of  blood  is  ft  vital  process,  ofien  very  transitory,  nnd 
Hkiently  occurs  uh  n  mM-mal  artiun  in  those  coiidiLion»  of  the  8yt$tcni  in 
HBcb,  for  temporary  purposes,  an  increased  afUnx  of  blood  is  called 
■or  by  particular  organs.  The  enlargement  of  the  mnniniie  before  lacta- 
j|i<m,  and  the  turgor  of  tiie  erectile  tiHs\ies,  afford  faniiliar  illustrations, 
I  J^n  incrcnsed  local  supply  of  blood  lies  at  the  bottom  of  most  surgical 
kroccases;  few  important  surgical  actions  takinu:  place  without  it.  No 
E»roccss  by  which  the  separation  of  dead  parts  is  effected,  or  by  which 
Rhe  repair  of  wounds  or  idcers  is  carried  out,  can  occur  without  it. 
Every  li-tsue  is  susceptible  of  it ;  and  the  Surgeon  often  excites  it  iulen- 
kliuuiilly  ns  one  of  the  most  eflicient  of  his  therapeutic  means.  Under 
hbeHo  ctrcumsianccs,  therefore,  it  can  scarcely  be  L'oiiKidered  a  disease. 
I  When  determination  of  blood  becomes  chronic  or  persistent,  it  may 
leiid  to  8uch  changes  in  the  appeurHiice,  structure,  and  functions  of  & 
ft)art  as  materially  mo<Ufy  its  nutritive  and  socretory  activity;  and  tlien 
ft  becomes  truly  a  disease.  In  tliese  circumstances,  the  part  is  often  said 
lo  be  in  a  stale  of  **  chronic  irritation." 

Symptoms. — The  symptoms  of  determination  of  blood  are  those  that 
e  sliould  ex|)ect  lo  result  from  an  increased  qtmutity  of  blood  rushing 
ilh  iucrensed  velocity  through  the  alfected  textures.     They  are  as  fol- 
lows : — Heilneas  of  n  bright  scarlet  hue, swelling  from  tnrgescenee  of  the 
*e»s«*ls,  heal  appreciable  lo  the  Siirgc'on  as  well  as  to  the  patient,  a  feel- 
ing of  fulness  atid  of  throbbing,  with  an  increa.se  in  the  quantity  of  tite 
'Secretions  of  the   part;    in   fact,  all  those  symptoms   that   characterise 
iriilammntion  in  its  milder  forms,  but  in  a  minor  degree  and  of  a  less 
prrsi  stent  character. 

effects. — The  etfects  of  determination,  when  acute,  consist  either  in 

xnptnre  of  the  aHVcte*!  vessels,  nn<l  a  natural  relief  by  the  Inemorrliage 

hich  ensues,  as  may  happen  in  piles  after  a  dose  of  aloes  has  b^en 

[l^vei] ;  or,  if  ft  free  surface  or  a  gland  be  alfeclcd.  in  tlie  pouring  forth  of 

^(he  secretions  of  the  part,  considerably  auo^mented  in  quantity,  and,  per- 

ImpSf  deviating  somewliut  from  their  normal  character,  as  in  lachrymation 

^fler  the  introduction  of  a  grain  of  snitlf  into  the  eye.    When  this  etfusion 

^<Ovcure  within  shut  serous  sacs,  dropsical  accumulations  may  ensue. 

The  more  remote  etfects  of  chronic  determinatimi  of  blood  to  a  part 

»ni»i4t  in  )>crmanently  increasing  its  nutritive  activity,  and  thns  leading 

induration  and  hv[>erlrophy.     Or,  determination  of  blood  may  niu  on 

to  true  inflammalioii. 

Causes. — The  causes  of  determinati(m  of  blood  arc  threefold. 

IFir»t,  AD  external  irritant  directly  applied  Ut  u  purl  vvill  Imluce  it,  as 
Ulit-U  a  grain  of  dust  is  blown  upon  the  conjunrtiva.  Secondly,  iniernnl 
IrritiitioM,  as  excesnive  use  of  a  part,  will  determine  an  increased  flow  of 
1>loo<l  to  it.  Thus,  using  the  eve  much  in  microscopic  investi^atiotH  may 
prcniuce  redness,  watering,  and  irritation  of  lln)se  organs.  To  this  class 
of  causes  nmy  also  be  relerred  the  varimis  forms  of  normal  dctermitiA- 
lion,  such  as  erection,  or  the  enlargement  of  the  raamnne  in  pregnancy. 
Thirdly,  there  may  Ik*  repercussion  of  blood  from  one  part  to  another; 
ft*,  when  the  application  of  cold  to  the  surface  producer  an  tucreased 
iRlnx  of  blood  to  an  internal  organ. 

'I1ie  vftso-motor  intSuenceof  the  sympathetic  nerve  exercises  a  marked 

ttmirol  over  the  circulatiou  of  a  part :  and  the  relaxation  of  this  control 

Hended   by  dctermiualion  of  blooil,     Tlius,  when  the  sympathetic 

iu  the  neck  of  u  dog  or  rabbit  is  divided,  the  arieries  in  the  corre- 
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spending  aide  of  the  liead  become  4liUte<1f  a  greater  afflux  of  bio 
place,  ledilening  of  the  skin  and  mucons  fliirfaces  occurs,  aud 
|X'mtiire  is  increased — all  these  being  evidences  of  the  dcterraii 
blood  to  the  affected  side.     Whether,  and  how  fjir,  an  inlerffrenec  with 
the  roguhitint^  power  of  the  vasomotor  nerves  lias  an  influence  in  the 
causes  of  determinntion  which  have  been  noticed  above,  ia  a  question 
pathology  beyond  the  scope  of  this  book. 

The  Tn'otment  of  determinntion  of  l»)ood  is  nearly  Identical  wiU»  that 
of  the  milder  forms  of  iutlammntion,  of  which  we  6hull  have  to  sp 
hereafter. 
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The  forma  of  local  hyperiemin — Congestion  and  Determinntion 
scribed  above,  are  essentinll}-  characterised  by  an  increase  in  the  quan 
tity  of  blood  in  the  part.    Jn  congestion,  thequantity  of  blood  i^  increased, 
but  its  motion  is  retarded:  in  deterrainalion,  there  is  an  enlargement 
the  vessels,  and  an  accelerated  flow  through  them  of  an  increased  qn 
tity  of  blood.     In   Intljimmation,  there  are  in  addition  certain  clian 
in  the  vessels,  in  the  blood,  and  in  tbc  adjacent  tissues,  which  give  to  it 
Its  distinctive  characters. 

The  pbcnouitMia  of  inflammation,  as  sttidiud  in  the  transparent  tissues 
in  some  of  the  lower  aiiimulrt.  auch  as  the  wing  of  the  bat,  or  the  web 
a  frog's  foot,  or  the  mesentery  of  the  same  animal,  are  as  follows, 
the  application  of  an  irritant,  such  as  the  point  of  a  needle  or  a  we 
solution  of  salt  or  cold  water,  there  is  produced  momentary  oontractl 
of  the  small  arteries,  followe<l  by  dilatation;  the  veins  also  becor 
dilated:  the  flow  of  blood,  which  is  at  flrat  accelerated,  soon  bocomoa 
retarded  ;  an<l  stasis  or  stagnation  occurs  at  points,  commencing  in  the 
capillaries,  and  extending  to  the  veins  and  arteries.  At  tlie  points  of 
stasis,  tliere  is  an  aggregation  of  the  red  and  the  white  corpuscles  of 
bloud,  which  ajipear  to  lilock  up  the  vessels;  the  red  corpuscles,  aoco 
iug  to  Cohnlieini,  chiefly  occu])ying  the  arteries,  and  the  white  ones  the 
veins.  Around  the  centre  of  stagnation  there  is  a  retarded  flow  of  blootl, 
in  which  inflammatory  area  the  corpuscles  are  seen  to  move  languidly; 
and  beyond  this  there  is  a  rapid  rush  of  an  increase*!  quantity  of  blo' 

These  are  the  tjennral  phenomena  presented  by  the  lilood-vessels  n 
their  contents  in  an  inflamed  part  when  observed  under  the  microsco] 
But  in  order  to  become  acquainted  with  all  the  details  of  the  inflam 
tory  process  we  must  analyse  the  condition  of  (1}  the  vettaeUj  (i) 
blood,  and  (3)  the  tissuett, 

I.  VcBsels. — The  ol)servalions  of  Wharton  Jones  on  the  ftrog*s  fi 
of  Tagel  on  the  bat's  wing,  of  Cohuheim  on  the  mesentery  of  the  fr 
and  other  similar  investigations,  agree  in  showing  that  one  of  the  initial 
phenomena  of  inflammation  is  dilatation  of  the  small  vessels.  Hut 
whether  Ihis  dilatation  be  primary  or  not,  a])pears  to  depend  greatly  on 
the  nature  of  the  Htimnlant  applied,  and  on  otlier  circumstances  thai 
cannot  Ix-  readily  appreciated.  Snmetiuies  the  enlargement  i^  seen 
be  preceded  by  temporary  contraction ;  as  when  the  part  is  irritated  wi 
the  point  of  a  needle,  or  by  the  application  <*(  a  weak  solution  of  salt,  or 
cold  water,  or  8|(irit  of  wine;  while  dilatation  without  any  appreciab 
previous  contraction  is  at  once  pnKluced  by  the  application  of  ace 
acid  or  capsicum  (Paget),  vinum  opii,  or  n  strong  solution  of  salt 
of  sulphnle  of  copper  (Wliarton  Jones),  or  by  the  mere  exptisure  of  tho 
fVog's  mesentery  to  the  air  (C'ohnheim).  The  solid  sulphate  of 
produces  s|tcedy,  complete,  and  permanent  cootrnction. 


or 
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Tbe  dilatation  nffects  not  only  tlie  sniftll  arteries  in  the  iniincdiate 
vicinity  of  an  infiunifrl  part^  but  tliosc  nlao  al  n  (iistnnce:  tliis  is  sliown 
br  llio  incrcaMiMi  f<trt'iiu;tli  anri  focoe  of  llu'  piiUntion  in  tliem,  &a  may  t>e 
Tfadily  obsorved  in  the  pulsation  of  the  (ligiul  arteries  in  a  case  of  whit- 
low. That  the  rapitUty  of  the  current  of  hlood  from,  as  well  as  to,  the 
inflauied  pjvrt  is  increased,  is  proved  by  the  observation  of  Lawrence, 
Vho  fitund  that  in  bleeding  from  both  arms  a  patient  with  whitlow  on 
one  hand,  more  Vilood  floweii  from  the  inflamed  than  from  the  sound  ]iml> 
in  the  aamc  space  of  time. 

The  dilatation  of  the  vessels  is  at  first  attended  with  acceleration  ia 
the  flow  of  blood,  but,  sooner  or  ialer,  the  blood-current  is  somewhat 
fliitldt'nly  retarded  and  then  gradually  becomes  slower  until  it  stops 
altogether  and  stasis  occurs.  The  relardafion  usually  commences  in 
ilir  veins,  alonsj  the  sides  of  which  the  white  corpuscles  may  be  seen 
tDorJiKjr  sbigiiishjy  alono,  as  pointed  out  by  Mr.  Whartfin  Jono.s,  while 
the  lirpior  sanguinis  and  red  corpuscles  flow  more  rapidly  on  in  a  central 
current.  As  the  retardation  l>ecomcs  more  advanced,  the  white  cor- 
puscles crowd  more  and  more  into  the  veins.  When  stasis  lias  occurred, 
tlie  red  corpuscles  which  have  accumulated  in  the  capillaries  adhere 
elosely  to  one  another  and  to  the  sides  of  tlie  vessel. 

In  consequence  of  the  dilatation  of  the  smaller  arteries  and  capillaries, 
and  the  accumulation  within  them  of  lar^e  numbers  of  red  c^irpusclea 
»herc,  perhaps,  only  single  files  could  penetrate  before,  parts  previously 
pale  tn.iv  l>ecome  brightly  reddened.  In  lliis  way  for  instance,  the  sur- 
face of  the  conjunctiva  may,  in  a  few  hours,  become  very  red,  not  by  the 
formation  of  new  vessels  but  by  the  accumulation  of  blood  in  previously 
esistiug  oD(?9  that  are  dilate<l. 

Besides  undergoin^r  dilatation,  the  arteries  become  elongated,  tortuous, 
tnd  waveil,  increasing  in  lengtli  as  well  as  in  diameter.  The  (rermrtu 
palhoIogiHts — Kolliker  and  Masse,  whose  views  arc  confirmed  by  Paget 
and  Wharton  Jones — have  observed  that  the  arteries  of  the  inllamed 
jiart  have  a  tendency  to  become  dilated  at  points,  so  as  to  present  smalt 
Y&ricos«  or  aneurismal  pouches  projecting  from  their  walla,  or  fusiform 
diUutions  of  their  whole  diameter.  The  changes  would  appear  to  arise 
from  one  of  two  causes:  either  that  the  vessel  is  constricted  at  points 
between  which  it  niaintains  its  normal  width,  and  thus  that  the  diluta- 
lon  is  apparent  and  not  real;  or,  that  it  is  actually  dilate<1  whore  it 
pears  to  be  so.  This  appearance  of  partial  dilatation  is  not,  according 
Virchow,  confined  to  inflammation. 

2.  The  Blood — Simultaneously  with  the  alwve-mentioned  alterations 
the  conditi<m  of  the  blood-vessels,  certain  important  changes  take 
lace  in  the  rod  and  white  corpust-les  and  the  liquor  snuirninis.  As  we 
nve  already  said,  the  capillaries  are  packed  with  clonely  adherent  red 
rpQscles,  but  it  is  the  wliite  corpuscles  in  the  veins  that  [day  the  most 
portAnt  role  in  the  inflatninatory  process.  As  long  ago  aft  1841,  Dr. 
.  J.  B.  Williams  pointe*!  otit  the  fact  that  the  white  corpuscles  are 
rwwnt  in  angmentetl  numbers  in  the  vessels  of  an  inflamed  part,  but  it 
na  Dr.  W.  Addiaon  who,  in  the  same  year,  first  described  a  passage  of 
If  white  corp«.scles  out  of  the  vessels.  This  observation  wa^  conftnncd 
u  184fi  by  Dr.  Augustus  M'^ailer,  but  appears  to  have  been  but  little 
ticed  until  I8(j7,  when  Colinheira,  of  Berlin,  pid(liahe<l  an  aecotintof 
vatioos,  in  which  he  had  seen  both  the  red  and  tlie  white  corpuscles 
plug  through  the  coats  of  the  vessels  without  rupture  of  these. 
The  passage  of  tlte  red  blood-corpuHclcs  through  the  walls  of  the 
Capillaries  may  be  well  seen,  (Johnheim  says,  iu  the  web  oC  iiw  fvu^'ft 
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loot,  when  cong€BtioD  has  Ixjcn  produced  by  tying;  the  femoral  vein. 
Stasis  in  some  of  Ihc  cnpiltnries  occurs  in  ahoiit  ii  qiiarlfr  of  an  Uour; 
and  in  less  tlian  nn  hour  ihero  aic  bocii  irregular  ]>i<>jt>clioiis  tmm  the 
wiilU  of  tlie  vessels,  Tliese  projocLions  go  on  incrciisiug,  ainl  some  of 
thenn  soon  separate  thcmsclvcSf  and  may  be  seen  in  the  ndjfieenl  tissue 
as  uniuislaknUlu  rod  forpuscles.  Strieker,  wIio«  with  Kulliker,  SUnrpoy, 
Billroth,  Bastiun,  and  others,  confirms  Cohnlieim's  observations,  says 
tbRt  the  injection  of  10  per  cent,  solution  of  cliloride  of  sodium  favors 
the  passage  outwards  of  the  red  corpuscles  so  much  as  to  cause  hj¥mor« 
rha^ic  maculie.  Cohnheiin  believes  that  the  amount  of  red  corpuscles 
which  thus  escape,  varies  with  the  number  of  capillaries  possessed  hy 
the  inflamed  oigan;  being  greater,  lor  instance,  in  pneumonia  than  in 
inflnmumtion  of  the  mesentery. 

The  pnssatje  of  the  while  corpnscles  throngh  the  walls  of  the  vessels 
IB  described  us  taking  place  in  the  following  manner.  If  the  white  cor- 
puscles l»e  carernlly  waiclicd,  some  (d"  I  hem  iiiny  l>e  seen,  nftQV  n  short 
time,  to  pass  tiirough  the  wall  of  the  vein  against  which  the^'  have  been 
collected.  This  passage  through  is  acc(»mpanied  by  striking  ani(cboid 
changes  of  shape.  A  small  knob  may  l>e  seen,  for  instance,  outside  the 
wall,  opposite  to  a  spot  where  a  white  corpuscle  is  clinging  to  it  within. 
The  knob  outside  ijrows  larger  and  larger,  while  the  corpuscle  inside 
becomes  smaller,  till  it  tiually  vanishes  by  passing  altogether  through 
the  wall.  In  the  capillaries,  bv>th  red  and  wliite  corpuscles  pass  out:  in 
the  veins  only  the  latter.  We  shall  have  to  refer  again  to  this  migration 
of  the  white  corpURcles  when  we  crtjme  to  speak  of  suppuration,  in  which 
process  it  ap)>ears  to  bear  an  important  part. 

Regarding  tlie  manner  in  nliirh  the  corpuscles  e&oai)e  through  the 
unruptured  walls  of  the  vessels,  there  is  not  as  yet  an  agrcpmont  among 
those  who  ailniit  the  occurrence  of  the  migration.  Cohidieim,  for  in- 
stance, says  thai  tliey  puss  by  tlicir  auKclioid  movement  tiirough  sto- 
mata  lietween  the  endothelial  cells  of  which  the  vascular  wall  is  c(»niposed, 
and  that  their  exit  Is  aided  by  pressure:  8tricker  and  I'russak  dcscril>c 
the  process  as  elfccted  by  an  **aciive  stale"  of  the  wall  of  the  vessel, 
whichconAiBtsof  a  homop;eueouH  extennile  protoplasm.  I3:istian  nscrtbes 
the  migration  to  amfDiniid  movements  of  the  corpuscles,  such  as  were 
described  in  l.S6:t  by  KecklinghatiHen;  and  Billroth  conjectures  thnt  the 
emigration  of  the  colorless  corpuscles  may  be  facilitated  by  softening 
of  tlie  vascular  walls. 

Absociated  with  the  migration  of  the  white  ond  red  corpuscles  throngh 
the  walls  of  the  vessel,  is  an  exntlation  <>f  a  highly  albuminous  and  fil>rin* 
ous  fluid,  derived  from  the  liquor  sanguinis,  and  knuwu  as  infiamviatory 
effusion.  The  fluid  whioli  thus  sweats,  as  it  were,  front  the  vesisels  of 
inflamed  tissue,  is  rich  in  celts  and  motecnles.  The  question  of  the  origin 
of  these  cell-structures  in  intlaiumatorj'  eiru»ions  is  a  vexed  one,  and  lias 
atditt'erent  periods  received  dillerent  answers.  Accorditig  to  one  seiiooL 
of  pathologists,  of  which  Hunt^^r,  Hokitansky,  Hughes  Bennett,  and 
Paget,  ma}-  Ite  regardu*!  the  chief  represeutalivfH,  the  molecules  first  form 
in  the  plastic  or  coagulable  lymph.  The  molecules  then  aggregate  tlicm- 
selves  into  nuclei,  and  the  nuclei  are  develo|K»d  into  cells.  Vtrchow, 
however,  has  oppot-ed  this  view,  an*l  alleged  that  the  cells  arise  from  the 
mnltiplioation  and  proliferation  of  the  nucleated  corpuscles  id' an  inflamed 
part,  and  never  from  a  spontaneous  generation  in  the  etfused  fluid.  Even 
this  explanation,  which  gaineit  in  a  short  time  a  very  wide  acceptance, 
received  a  rude  shock  when  Cohnheim,  in  ISGT,  published  au  account  of 
his  ubbcrvatious  of  the  escape  fruiu  the  veins  of  white  corpuscles  during 
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the  procoM  of  inflammntion.  It  is  true  tlmt  Cohiilieim  did  not  himself, 
at  flr»t,  (vfllrai  timt  ull  the*  cen-sii'tictnrca  were  the  result  of  the  emigr*. 
lion  of  white  hhxKl-oorpiisoIes,  but  his  doctrines  rapidly  gainct)  ground, 
&nd  by  some  of  the  more  ardent  of  the  disciples  were  deemed  c:ipjil)le  of 
universal  application.  Thfre  cun,  however,  be  very  little  doulit  that, 
&lthoii<;li  the  migration  of  blood-corpiiseles  iieeonutt*  for  a  hirge  propor- 
tion of  the  eellnlar  and  niolecidar  clenientH  in  innammatory  ett'iisiou, 
some,  at  least,  are  derived  from  the  proliferating^  tissue-elements  them- 
telvea. 

Another  acconnt  of  the  origin  of  these  cells  has  been  given  by  Dr. 
Uonel  lieale.  who  alleges  that  they  arise  from  the  germinal  viaterial 
vhicli  exists  as  nuclei  or  mintit«  granules  in  the  blood  and  tissues.  Be 
Uiis  as  it  may,  the  nature  and  quantity  of  the  exudation,  which  differs 
from  liquor  sanguinis  inasmuch  as  it  usually  contains  a  Inr^cr  propor* 
ion  of  fllbumiuous  and  tibiinous  material  and  also  an  excess  of  chlorides 
d  phosphates,  will  vary  with  tlie  tissue  inflamed  and  the  degree  of  in- 
flammation. In  compact  or  uon-vosctdar  tissues  the  elfusion  is  small  in 
amount,  but  in  loose  and  vascular  tissues  the  effusion  may  lie  very  great. 
3,  The  Tissues. — As  alresdy  intimated,  import;int  changes  lake 
l«c«  in  the  nuirition  of  the  tissues  during  the  inflammatory  prr»cess. 
here  is,  in  fact,  an  increased  but  |>erveried  nutritive  activity  of  the 
e^lcments.  The  inflamed  tissue  is  swollen  and  infUtrnted,  and 
ily  reduced  in  resistance  and  coheixmcc,  even  dense  hard  structures 
luing  juicy  and  soft.  The  tissue*elomenls  are  swollen,  while  the 
iielei  and  cells  undergo  rapid  proliferation,  and  scatterefl  about  are 
rge  nuudwrs  of  amo'boid  wandering  cells,  derived  from  the  nuclei  of 
the  connective  tissue  and  from  the  blood. 

ISul  the  nutritive  activity  is  not  increased  equally  in  all  tissues.     Tn 

epithelial  tlKHues,  and  especially  in  muciMis  mendjiaiies,  there  is  a  rapid 

evelopment  of  cells  which,  with  the  liquid   elfusion   that  is  thrown  off 

itb   it,  constitutes  what  is  known  as  ca/a/-rA.     in   hard  non-vascular 

iaaues,  such  as  cartilage,  there  may  be  very  little  tendency  to  muttiplU 

lion  of  the  cellular  elements.     ' 

Tbevc  are  the  princifud  changes  met  with  in  the  vessels,  blood,  and 

tcwucs  of  the  aflecled  part.     The  nerves  have  ibmbtless  an  im|K>rtant 

lluence,  the  prci'ise  nature  and  extent  of  wliich  are  not  yet  thoroughly 

ndcrstorMl.     Lister  has  observed  that  the  ^tissues  of  the  part  are  in  a 

tate  of  impaired   nutrition  and  dinnnishcd    functional  activity  ;  they 

nflVivd  a  tliminution  of  power  to  <1ischarge  the  offices  peculiar 

IIS  components  of  the  lieiilthy  animid  frame.^* 

S^wTint  relation,  as  to  order,  do  the  ptienomcna  of  inflammation  stand 

to  encb  other?     Strieker,  who  has  ably  invcstigaLe<i  this  matter  by  ex- 

perimc*nt,  believes  that  the  |)reiiminary  step  is  a  mtubid  influence  on  the 

vesseU, cither  ilirect  or  through  the  vascular  nerves,  originating  witliin 

or  wilhnul   the  organism;   and   that  there  then   follow: — I.  Loeal   dis- 

inrliance  of  circulation  ;  3.  IncreiLsed  exudation  of  the  fluid  and   formed 

leinents  (corpuscles)  of  the  blootl ;  3,  Disturbed  nutrition  of  the  part; 

Jncreaso  of  cellular  elements.     This  brings  us  to  the  stage  of  suppu- 

tiou,  of  which  we  shall  have  to  8|>cak  herealicr. 

YMPTOMS  OF  Inflammation. — These  are  heal  and  conMifuHonal.    To 

lish  the  exUtence  of  the  inflammatory  process,  it  is  necessary  that 

li  •     '     omitiiuliug  it  should  continue  for  some  length  of  time;  as 

jriiduatly  pass  fnmi  simple  hypertemia  into  inflammation,  i.t 

l.'jiiiL  tti  Miy,  except  by  the  persistence  and  intensity  of  the  symp- 

that  Ibis  process  has  actually  commenced. 
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Tlie  Looal  Slg^s  of  inflammation  may  be  referred  tofive  lie&ds:  viz., 
1,  Afiernfitm  in  Color;  2.  Alteration  in  Size;  S.  Modtjlvation  nf  S^n- 
tfotion ;  4,  Increase  of  Temperature;  and  5.  Modification  of  Fntif  lion 
of  the  Part  Affected,  Certain  of  these  t'onditiiina  inny  occtir  separatelyj 
or  two  or  more  may  he  associated  together,  without  the  existence  of  in* 
flominalion;  but  it  is  the  i»eeuliar  *;ron|»iiig  together  of  them  all  that 
most  distinctly  characterises  the  [jresenoeof  this  pathologicil  condition- 
The  ri'lative  intensity  of  tliese  cliaii^es  varies  greatly,  according  to  the 
tissue  which  is  the  seat  of  the  inflMMunntinn ;  thus,  in  inllammntion  of 
mucous  membranes  and  of  the  skin,  the  alteration  in  color  is  most 
marked;  in  inflammaiion  of  the  areolar  tissue,  the  chnntre  in  size  always 
attracts  special  attention  ;  and  when  a  fibrous  tissue  is  iuQamed,  its  sen- 
sihitity  Iwcomes  greatly  increased.  It  must  not  he  forgotten,  however, 
that  one  or  other  of  these  signs  may  be  absent,  especially  pain  and  heat. 

1.  Alteration  of  Color  is  an  invariable  hjcal  sign  of  inflainniution, 
and  one  of  the  c.nrliest  and  most  striking;  pans  that  are  natnrnlly  per- 
fectly pale,  as  tlie  ocidar  conjunctiva,  assuming  the  most  vivid  crimson 
color  when  inflamed.  Some  textures,  though  tl»ey  change  in  color,  do 
not  become  red.  Thus,  the  ins,  when  inflamed,  itssumes  a  greyish  or 
brownish  tinge  ;  and  the  mucous  membrane  of  the  bladder,  and  of  a 
portion  of  intestine,  often  becomes  slate  colored.  The  retlnessof  inflam- 
mation varies  from  a  bright  iriniMJU  to  a  didl  pinple,  the  tint  de|>ending 
greatly  tipon  the  state  of  the  constitution,  and  upon  the  presence  of 
more  or  less  congestion.  The  duller  and  daiker  the  tint,  the  uu^re  local 
congestion  ami  con.stitnti<>nal  depressiiMi  do  we  usually  find.  The  red- 
ness is  evidently  due,  in  the  earlier  stages  of  the  disease  to  the  dilata- 
tion of  the  vessels,  and  the  increased  accumulation  of  red  corpuscles. 
In  some  low  or  asthenic  forms  of  the  disease,  the  coloring  matter  of  the 
blood  nppearH  to  un<lcrgo  changes  that  allow  its  ready  transudation 
through  the  walls  of  the  vessels,  or  perhaps  there  is  an  increased  migra- 
tion of  Ihe  reti  corpuscles;  and  in  some  chronic  cases  the  v.ascularis:ition 
of  the  products  of  inflammation  tends  to  render  the  coloration  more 
enduring. 

2   Alteration  in  Size The  swelling  of  inflamed  tissues  is  due  in 

the  first  instance  to  the  increased  attlux  of  blood,  and  to  the  exudation 
of  red  and  white  corpuH4*les  and  litpior  sanguinis.  But  sooner  or  later 
the  swelling  becomes  still  greater,  by  the  increase  in  si^e  and  number  of 
the  tissue-elements  of  the  atfected  area. 

The  swelling  varies  greatly  in  dilt'erent  localities.  It  is  greatest  in 
loose  textures,  and  least  in  those  wliieh  are  firm  and  dense.  Thus,  for 
Instance,  in  inflammation  of  the  areolar  tissue  of  the  scrotum,  the  swell- 
ing is  mueh  greater  titan  in  inflammation  of  the  testes.  The  inflammation 
of  the  conjunctiva  occasions  great  swelling,  that  of  the  sclerotic  but 
little.  In  dense  hanl  Htructuros,  such  as  bone  and  ligament,  there  is,  of 
course,  very  little  swelling.  If  the  inflammation  Ixfcome  chronic,  the 
swelling  may  terminate  in  permanent  hypertrophy,  or  thickening,  r3 
will  liere.'dler  be  described. 

8.  Modification  of  Sensibility. — There  is  in  inflammation  always 
more  or  less  pain,  which  is  due  partly  to  increased  sensibility  of  tU« 
nerves^  but  chiefly  to  the  pressure  exercised  on  their  terminal  brauchea 
by  the  dilated  blood-vessels,  and  by  the  exudatory  matters. 

In  inflaniinntion  of  organs  of  special  sense,  instead  of  actual  pain  there 
may  be  some  alteration  in  the  special  nervous  sensibility  of  the  disejtscd 
orgnn.  When  the  eye  is  inflamed,  stdtjeetive  flashes  of  light  may  be 
seen;  when   the  ear   is  diseased,  there  may  lie  noises  of  various  kinds* 
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In  inflammfttion  or  the  hlnddcr,  there  is  a  constant  desire  to  expel  mine; 
and  ill  inflflnicnation  of  the  recltini.  there  are  freijuent  attempts  at  defie- 
ratioii.  Ill  the  latter  instniices,  however,  Ihere  is  idlen  an  undue  irrita- 
jbility  of  the  nerves  of  the  :ift'ooie<l  |irtrts  rather  thnn  mere  pain. 

Paiu  is  one  of  the  moBl  pitMiiinent  syniptums  of  inflnnimation,  and  its 
ixkftteuce  serves  an  useftd  purpose  hy  preventing  the  patient  from  using 
or  moving  the  inflamed  purl.  The  intensity  of  the  pain  dejjcnds  more 
U|>on  the  strueliirc  nflct'ted  than  on  the  violence  of  the  inflainmntion, 
being,  as  a  general  rule,  greater  in  proportion  as  the  tissue  nttecled  is 
incapable  of  yielding  to  the  prensiire  exercised  on  it  by  the  dilated 
Tea&els  and  the  etfuse*!  matters.  Ilenee,  in  general,  the  intensity  of  the 
pain  is  in  tlie  invtThe  ratio  of  the  swelling  of  the  pari.  Thus,  the  pnin 
of  inflamed  lK>ne  or  fibrous  tissue  is  excessive;  that  »»f  areolar  membrane 
trifling.  In  erysi|»elasof  the  scalp,  ukisI  pain  is  experienced  in  the  ears; 
Ihc  pain  of  an  inflamed  sclerotic  is  far  greater  than  that  of  a  conjunctiva 
lilarly  affected.  In  some  forms  of  iiiflaiiiination  pain  can  scarcely  l>e 
to  vxist,  though  the  disease  miiy  ai>stinie  the  most  destructive  form, 
toe^  in  certain  inflammatory  affections  of  the  throat  and  of  the  perito- 
jneiim,  there  is  little  or  no  puin. 

The  character  of  pain  varies  according  to  the  seat  of  inflammation. 
ItS'ben  mucous  membranes  suffer,  it  is  often  of  an  itcliing  or  burning 
'character,  as  in  conjnnctiviiia;  when  the  serous  membranes  of  the  chest 
or  abdomen  are  attacked,  it  is  lancinating  or  stabbing;  aching  in  osteitis; 
throbbing  when  pus  is  alK^nl  to  form  ;  HiekeniM;;  when  the  testis  or  the 
kidney  is  alfeclcd.  Inflammatory  pain  is  always  increased  by  pressure; 
when  it  is  principally  prwluced  by  pressure,  the  part  is  said  to  be  tender, 
ITkii*  tenderness  is  of  great  service  in  a  diagnostic  point  of  view;  it  may 
fix;  elicited  by  direct  pressure  upon  the  part,  as  by  squeezing  an  inflamed 
jtA'atis.  or  by  pressing  two  surfaces  together,  as  in  art  inflamitd  joint.  In 
iiillamniatory  pain,  cspfK-ially  of  osseous  and  fibrous  tissues,  there  is 
Tery  commonly  noetnru:il  exacerbation. 

It  is  important  to  bear  in  mind  that  inflammatory  pain  is  often  seated 
not  merely  in  the  part  affwled,  but  radi:ite8  extensively  nlont;  the  course 
of  the  nerves,  the  icrminnl  branches  of  which  are  implicated  to  a  limited 
exteut  perhaps.  Thus,  in  iiifliunmation  of  the  testis  there  is  pain  in  tho 
loiiia  and  groinn.  In  dee|vseaied  ophthalmia  there  may  1>e  exquisite 
|jalD  along  the  branches  of  tlie  flfth  nerve  over  the  whole  nideof  the  head 
or  face,  in  consequence  of  the  ciliary  branches  of  the  nasal,  which  are  dis- 
tributed U>  the  iris  and  choroid,  becoming  coin|iresHed  or  stretched. 

4.  The  Temperature  of  an  inflamed  part  UHually  nses  above  its 
Donnat  standard.  Hunter  has,  however,  remarked  that  it  does  not  in- 
i-?i-ss«*  !\\t<}\-o  that  of  the  left  ventricle;  thtis,  in  a  case  of  hydrocele,  he 
•  lie  tuutea  vaginalis  at  S»*i'-'  Kahr.  before  inflammation  had  been 
I  tu  it,  and  at  OS^'^  after  it  had  been  set  up.  In  a  case  of  extrava- 
-■\-'  >  iif  urine,  with  severe  inflammation,  I  found  the  temperature  in  the 
.M  :^;'  K  made  in  the  perinajum  98^  Fahr.  Simon  and  Dr.  Edmund 
Montgomery,  from  experiments  witli  a  thermo-electric  apparatus,  have 
fuuud:  '*  I.  That  the  arterial  blood  supplied  to  an  inflamed  limb  is  less 
WBfiu  ihan  the  f<x'U8  of  inflammation  itself;  2.  That  tlie  venous  bIof>d 
r»Uirning  from  an  inflamed  limb,  though  loss  warm  than  the  foeus  of  in- 
lAiaroation,  is  warmer  than  the  arterial  blood  supplied  to  tlic  limb;  and 
S.  That  the  venous  blood  returning  from  an  inflamed  limb  is  warmer 
than  the  corresponding  current  ou  the  opposite  side  of  the  boly.''  It  is 
|ir<<'  '  vt.  there  is  always  some  local  increase  of  heat  in  inflamina- 

lio ^jfli  the  observations  of  Billroth,  O.  Weber,  and  others,  Would 
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Appear  to  denote  that  tlie  occurrence  ia  not  constant.  The  rUe  of  tem- 
perature is  prohnbly  but  mocierale;  to  the  pntionl,  however,  it  ajipt'ars 
gicatLT  than  it  U  in  reality — as  Tiavera  truly  remarkSf  "The  nerves 
nicnsiire  the  sensation  and  not  the  <iegree  of  heat."  In  ninny  cases  the 
sensation  of  the  patient  is  that  of  burnhtq  in  the  part,  although  the 
aetuiil  rise  in  temperature  may  be  bat  trifling.  Tiiia  is  owing  to  the 
eXiUted  sensibility  of  tlie  nerves. 

How  far  the  inereased  temperature  is  dependent  on  the  mere  hypera?- 
mia  or  on  llie  cliangcs  going  on  between  the  bb)od  and  tissues  of  the 
part,  is  not  yet  decided.  It  must  be  remembcre<l,  however,  that  Id  all 
conditions  of  severe  exercise  ttiat  part  of  the  l)ody  in  which  determina- 
tion of  blood  takes  place,  as  also  in  blushing  or  parlurition,  the  tem- 
perature rises.  This  can  dearly  not  be  owing  to  any  production  of  heat 
during  tx'spiralion,  which  mny  account  for  the  general  heat  of  the  hlood, 
but  not  for  its  local  increaHc. 

6.  Modifioation  of  Function,  Use,  or  Nutrition  in\'ariably 
occurs  in  iiitlanirnaliou,  Rud  I'lirnisiies  important  local  symptoms.  The 
Funclitiiifil  Ardmhj  of  an  organ  is  increased  but  [lervcrtcd,  in  the  earlier 
stftges  at  lenst  of  intlnmmation;  and  the  character  of  the  secretions  from 
tlie  part  is  materially  moiUfied.  Thus,  wlien  the  uiucmus  membrane  of 
the  urethra  Ms  intlamed,  there  is  copious  discharge  from  it;  and  this  i» 
not  mucous,  liut  purulent. 

The  C7ii*f  of  the  part  affected  is  greatly  interfered  with;  thus  tlio  blad- 
der can  contnin  uu  urine,  the  eye  cannot  l)ear  the  liglit,  nor  can  a  joint 
be  moved,  when  inflamed. 

The  Nuiriiion  of  the  inflamed  tisanes  is  modified  or  arrested;  hence, 
wasting,  softening,  or  contraction  are  common  accompaniments  of  in- 
flammation. 

CuN8TiTUTiONAL  Symptoms. — The  severity  of  the  constitutional  symp- 
toms will  det>end  on  the  intensity  and  the  extent  of  the  inflammation  ; 
on  the  viUU  impt>rtance  of  the  part  affected  by  it ;  on  the  amount  of  local 
irriiation;  and  on  the  origin  of  the  inflammation  frfjm  cxtemiil  or  from 
internal  causes.  Thus,  a  moderate  degree  of  inflammation  in  u  part  of 
no  vital  importance,  as  the  skin,  and  occasioned  by  an  external  cau^e, 
as  an  abrasion,  gives  rise  to  no  appreciable  constitutional  disturbance. 
But  if  the  inflammation  l>e  widu-apread.  as  in  difl'used  erysipelas;  or  if 
it  arise  from  constitutional  causes;  or  if  there  be  mucli  local  tension,  an 
in  whitlow  :  or  if  the  part  affected  be  of  great  importance,  as  the  larynx 
or  the  kidney,  then  the  general  symptoms  become  propoi'tioimlly  severe. 

The  constitutional  disturbance  in  indumiuation  always  assumes  the 
form  of  fever — Infiammatory  or  Symptomatio  Fever,  or  Py- 
rexia. Although  the  blood  may  previntisly  have  been  in  a  diseased 
stale,  and  so  have  preilisposed  the  patient  to  the  occurrence  of  an  in- 
flammation, the  inflammatory  fever  is  invariably  secondary,  being  con- 
aecntive  to  the  local  affection.  It  is  the  true  nurgival  fever,  no  febrile 
dislnrbatice  occurring  in  surgical  practice,  except  as  a  conse<pience  of, 
and  secondary  to,  local  disease  or  injury.  This  fever  appears  to  be  due 
primarily  to  the  deterioration  (jf  the  blood,  occasioned  by  the  accumula- 
tion in  it  of  the  products  of  the  rapid  waste  of  the  tissues  that  are  the 
seat  of  the  inflammation,  owing  to  their  heing  poured  into  It  more 
quickly  than  they  can  be  eliminate<l  l>y  the  different  cmunctories  of  the 
system.  The  presence,  in  excessive  quantity,  of  this  effete  mutter  in 
the  blood,  occasions  congestion  and  disturbance  of  function  of  the  excre- 
tory organs,  and  is  liable  to  give  rise  to  consecutive  inflummatious, 
sometimes  of  a  low  type,  in  various  viscera. 
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Inflamrnatory  Tevcr,  or  pyrexia,  pi-esents  an  inQnitc  variety  of  forms; 

Xhv  type  wliurli  it  assumes  deing  HiittUy  (Icpendent,  1st,  on    the  Hlnte  of 

tJio  Itlood  ;  *2iu\^  on  the  conditiua  of  the  nei'voiis  system  ;  and,  Srd,  on  the 

©ccnrrence  of  certain  locul  or  specific  syniptoms  deterunned  hy  the  «eat 

,of  tiic  ihflntnniation.     Tiiese  varieties  in  Llie  type  of  the  fever  arrange 

itbtmAelveiS  prnctiailb' into  three  classes ;    1.  S//»<^nfc,  or  typical  i nflani- 

linatory  fever ;  2.  JW/i<f»(V,  or  typhoid   fever;  3.  /rn/a/iiv.;,  or  nervnna 

[fever.     In  all  these  forms  of  fuvcr  tliei'e  arc  three  distinct  stages:  thoae 

of  invnsitjn,  exacerbation,  and  decline.     In   practice,  the  i*ecognilion  of 

'lUe  type  or  form  thtit  the  constitutional  fever  of  inQaniination  assiiinet] 

[is  of  the  first  coniJf<iiience.     The  treatment  '►f  the   putient,  iiivspeclive 

V©f  the  topical  means*  that  the  Hpecinl  local   affection   may  reqnirc,  being 

■r  determined  by  the  particular  furn)  that  the  concomitant  con- 

'id  dirvtiwbanee  assumes,  it  cannot   be   too  sedidously  borne  in 

[jDiiid   titat  ilic  local  signs,  *' the  redness,  awelling,  heat,  and   pain,'Vlo 

lot  in  theuifrolveft  comprise  ail   tlie  morlnd  phenomena  of  inflammation ; 

lere  \h   always   accompanying    constitutional  disturbance,  sometimoa 

ireceiiing  ur  predidposin*^  to  the  dcvelopmenl  of  ttiu  local  signs,  in  all 

UQoilifvinjf  their  characters,  and  invariably,   whether  pru-exisling 

»r  not,  increased  by  the  excitation  of  the  local  disease.     It  is  the  chai'ac- 

rr  of  this  GonHtitutional  disturbance  or  fever  that  will  at  last  determine 

le  kind  of  treatment  to  be  adoptetl ;  and  it  C4)nsequently  requires  to  be 

»lot<ely  atiidied. 

1.  Sthenic   Inflammatory  Fever,  true  pyrexia,  occurs  in  intli- 
idnals   of  hoalthy  constitution,  young  or  midille-ngetl,  in   connection 
[with  those  fonns  of  intlaninmtion  that  are  of  an  active,  auute  character, 
[nod  not  nntro(iuvntly  consequent  upon  injury. 

lu  tbift  form  of  fever  the  stage  of  invjision  is  very  slightly  marked, 
h<>uj;h  it  always  occurs.  There  are  .shiverings,  witli  some  slight  de- 
ire»»i«n  of  the  nervous  system  ;  but  these  symptom*  mny  be  so  traii- 
EDl  as  lo  escape  observation  entirely,  and  spocdily  terminate  iu  the- 
of  febrde  leaction.  In  the  majority  of  cases,  it  is  not  until  the- 
^itutional  disturbance  lias  reached  this  stage  thnt  it  attracts  atten- 
ion.  The  skin  is  now  hot  :tnd  usually  dry,  and  there  is  a  rise  iu  the 
aiiicrature  of  the  body  of  from  2^  to  y-'  Fahr.  The  pulse  is  full, 
luntliiig  or  thrilling,  and  quickened  by  thirty  or  forty  hciits  in  the 
luiuute  ulHjve  its  normal  rate.  It'  the  tissue  or  organ  affl-ett^l  be  a 
tDOcons  membrane,  the  skin,  or  a  glandular  strncttire,  as  the  tt^stis  or 
xnftmmn.  the  pulse  is  eompresj^ible,  though  full;  if  a  serous  membrane 
b4»  iuilamed,  it  is  Hmall,  incompressible,  and  wiry;  if  a  fibrous  tisane  be 
Mit  of  disease,  it  is  hsrd  and  full.  The  secretions  are  arrested  or 
tisbed  in  quantity;  hence  the  urine  is  high-colored  and  acid,  con- 
excess  of  uric  acid  but  a  marked  dcUciency  of  chlorides  ;  the 
re  c<H)f)ned,  tlie  tongue  coated  with  a  white  fur,  and  the  month 
lamroy,  usually  with  much  thirst.  There  is  a  feeling  of  great  languor, 
ltd  the  head  is  often  heavy  and  hot. 
The  blood  in  inflammation  undergoes  important  changes,  both  in  the 
Uqaor  ftiinguiuis  and  the  corpuscles. 

In  the  itquor  sarnjuinie  the  proportion  of  albdraen  and  of  saline  matter 
»onieirbat  below  the  natural  standard,  while  that  of  the  water  is 
"JncTifa5*'d.  The  increased  thinness  of  the  blood  was  long  ago  pointed 
oat  by  llewson.  Tlie  amount  of  spontarjeonsly  coagtdating  material — 
or  Abrin — is  iucreasetl :  according  lo  Andral  and  Gavarret,  it  may  rise 
»m  24  per  lUftO  to  10  per  1000. 
Wbeu  inUammatory  blood  Is  drawn  from  the  body,  it  coagulates  more 
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elovrly  than  licaltliy  blood  ;  tUe  coagulum  also  is  harder  aod  smaller,  and 
the  qufinlity  of  serum  Ap[(aroiitly  greater.  The  siirfiice  of  ihi*  coagulum 
is  commonly  covered  by  a  tongli  layer  of  yellow  fibriiitJiis  malUT,  the 
huffy  voat ;  and  its  upper  siniaee  is  de[)ressed  in  Ihe  centre,  Imving  ele- 
vated edges,  being  cuppeti^  as  it  is  usually  termed.  The  '*  buff"  and 
**eiip"  were  formerly  much  used  us  guides  iu  estimating  the  intensit)*  of 
the  infljimmalion  ;  it  has,  however,  lieen  shown  that  buff  may  occur  in 
certain  eondiUona  of  the  system,  aH  in  plethora,  or  pregnancy,  or  after 
exercise,  wiiliout  the  occurrence  of  intlainmntion  ;  and  that  the  tissue 
affected,  rather  tlian  the  severity  of  the  intlitmmation,  determines  its 
quantity  ;  thus,  it  is  the  greatest  when  the  fibrous  or  Rerous  tissues,  at 
least  when  the  murous  or  tegumentary,  are  inflamed.  The  cupped 
shape  of  the  clot  is  in  some  degree  de|H*udent  on  the  shape  of  the  vessel 
into  which  the  blood  is  received,  bt'iug  most  marked  wlitn  the  vessel  is 
rather  narrow  and  deep. 

The  filood-rorpum:lHA^  l>oth  red  and  white,  have  been  ali*eady  described 
as  collecting  iu  great  numbers  in  the  vessels  dP  the  inflamed  part,  Doe« 
this  indicate  an  increase  of  both  or  either  of  these  in  the  general  mass  of 
the  blood?  'The  red  particles,  according  to  AndrnI  and  Gavarret,  are 
increased  in  quantity  iu  the  cnrly  stiigcb  of  influmniation  ;  but  as  the 
disease  advances  they  fall  below  the  natural  standard,  as  Wharton 
Jones  and  Simon  have  pointed  out.  They  manifest  increased  adhesive- 
ness, iind  a  tt-ndency  to  aggregntion  into  clusters  by  cohesion  of  their 
flat  surfaces,  in  blood  rcraovetl  from  the  body  as  well  as  in  that  within 
the  veHBcla.  As  to  the  white,  corpuscles,  we  know  they  are  present  in 
augmented  numbers  in  the  vessels  of  the  inflamed  part:  whether,  how- 
ever, ihey  are  realty  more  numerous  iu  the  blood  in  iuflammntion,  is 
doubted  by  Paget,  Simon,  and  others.  That  an  increase  of  the  white 
corpuscles  is  not  an  absolutely  distinctive  charucteristio  of  iuflamma- 
tion,  scL-ms  indicated  by  their  excessive  formation  in  leucocythtetnia. 

As  the  fever  declines,  if  a  favorable  termination  occur,  the  system  not 
uncommonly  relieves  itself  by  a  critical  evacuation: — from  the  skin,  by 
abundant  acid  perspiration  ;  from  the  kidneys,  by  the  free  dinpoeition  of 
liihales  in  the  urine;  from  the  bowels  by  (Uarrhuja;  un<l  from  some  of 
the  mucous  surfaces,  by  Inemorrhago.  The  tongue  cleans,  the  pulse 
lessens  in  fre(iuency  and  iu  strength,  the  secretions  become  freer,  the 
thirst  dimiuishef*,  and  strength  and  appetite  return.  Should  the  fever 
not  take  a  favorable  course,  death  may  ensue  by  the  occurrence  of 
serious  visceral  complications  ;  the  lungs  and  brain  being  especially  apt 
to  sufler,  becoming  the  seats  of  fatal  inflammatory  mischief;  or  the 
sthenic  form  of  the  disease  may  gradually  merge  into  those  types  thftt 
are  cimracterized  by  debility  and  irritation. 

2.  Asthenio  Inflammatory  Fever  principally  occurs  in  those  indi- 
viduals whose  consiilulions  are  br(»ken  by  privation,  dissipation,  or  by 
any  ol  the  general  depressing  causes  of  dise4is<',  as  grief,  anxiety,  or  long 
residence  in  a  vitiated  atmosphere.  In  constitutions  such  as  these,  fre- 
quently met  with  in  all  classes,  but  especially  amongst  the  poorer  resi- 
dents in  large  towns,  infliunmalory  fever  almost  invariably  assumes  a  low 
type.  There  is  aUo,  iu  this  variety  of  the  disease,  a  s|>ecial  tendency  to 
complication  with  visceral  mischief;  the  lungs  being  peculiarly  apt  to 
becimie  nflected  by  a  low  or  congestive  foruj  of  pneumonia. 

The  asthenic  form  of  the  disease  may  come  on  as  a  sequence  of  the 
sthenic  variety  ;  the  symptoms  gradnnlty  merging  into  those  of  a  low 
form,  and  being  chanicterized  by  debility  rather  than  by  strength  of 
action  ;  the  pulse  becoming  weaker  though  its  frequency  is  kept  up,  the 
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tongue  becoming  brown  and  drVt  with  a  tendeDcy  to  the  early  sujTer- 
fV€iition  of  deHrium  of  a  muttoi'ing  kind. 

When  the  fc'vcT  ftssumes  tlie  nathenic  form  from  the  very  first,  the 

[period  of  depression  is  strongly  ninrked,  nnd  often  proloncred  for  many 

bours,  reaction  coining  on  grndtinlly  and  imperfectly,  and  alternating 

with  tlic  depression  against  which  the  systcra  is  struggling.     Even  when 

fnily  established,  the  symptoms  of  the  stage  of  reaction  are  not  very 

tctive:  there  is  throughonl  an  appearance  of  heaviuesN  or  8ta|wir  ahont 

the  ()alient,  with  very  little  activity  of  the  intellectnal  facnltie.s,  and  an 

I  early  tendcnc3'  to  dulirium  of  a  low  form,  especially  at  night;  the  pulse 

U  feeble,  thongh  quick  ;  the  skin  is  cither  mfxlcralely  hot,  or  else  pungent 

»nd  Ituroing;  the  temperature  is  from  |-  to  3°  Falir.  above  normal;  the 

[tongue  brown  and  dry,  witli  aordes  rapidly  accumulating  nbout  the  lips 

«nd  loelh;  the  ctieeks  are  often  flushed,  and  the  eyes  bright  and  stai'ing. 

As  the  third  stage  comes  on,  if  the  patient  recover,  critical  evacuations 

of  a  biemorrhrtgic  or  diarrha?al  clinracter  appear;  the  pulse  flulHides,  ihc 

HoDgue  gradualty  and  slowly  cleans  from  the  sideband  tip,and  tlie  patient 

niowly  and  imperfectly  regains  his  strength;    the  convalest*ence  being 

noftfn   interrupted  by  intercurrent  disease,  nnd  the  powei-s  of  the  consti- 

'tiition  being  frequently  broken  for  months,  or  for  life.     If  the  disease 

^ke  an  unfavorable  course,  the  weakness  of  pulse  and  the  dark  iucrus- 

txtionof  the  tongue  increase;  llie  hkin  becomes  cold;  hici-up,  subsullus, 

dyspnoea,  or  coma  supervene;  nnd  death  occurs  from  exhaustion,  or  as 

yUi«  re^tdi  *»f  visceral  complication. 

f    3.  Irritative  Fever  is  of  a  less  specific  type.     It  is  uaually  asso* 

r  ■■  rth    the    asthenic   form,  the   nervous   system  being  especially 

ii  'mI.     It  occurs  in  individuals  wliosu  mental  powers  have  heen 

iovcrwronght,  or  whose  nervous  systems  have  been  irritated  and  shatterifd 

rby  intemperance.     It  is*  characterized  by  irregularity  in  its  actions,  hy 

sudden  exacerbations,  and  by  a  rapid  decline.    The  several  febrile  sym|>- 

toms  run  high  iu  the  early  stages.     The  pulse  soon  becomes  sharp  and 

aniall ;  tlicrc  arc  high  delirium  of  a  furious  kind,  wildness  of  eye,  and 

'beat  of  head,     IJut  these  symptoms  soon  give  way  to  signs  of  debility 

ind  exhaustion,  and  death  takes  place  from  coma  and  cerebral  irritation. 

TaaMi.NATioNSOP  Act'TE  Inflammation. — There  are  two  ways  in  wl^icU 

Inflammation  may  terminate  without  leaving  any  traces  of  its  presence  in 

;lie  parts  alTccteil  :  these  are  hy — 1.  Hr^nohttwn.  and  2.  3fetastaAi!i. 

The  termiuntiou  by  Resolution  simply  means  a  return  to  health. 

'he  pain  and  heat  first  subside,  the  swelling  lessens,  and  lastly  the  red- 

ke»»  passes  away:  the  consiitutioual  symptoms  also  disappear.     \A^ith 

d  to  the  more  intimate  changes  in  the  part  itself,  it  will  be  seen 

the  dilated  vessels  contract,  and  the  stagnant  masses  of  blood-discs 

are  pnahed  on  and  broken  up  by  streams  finding  their  way  into  nnd 

4igain«t  them.     Absorption,  which  had  been  heM  in  check  during  the 

■oniinuanoe  of  iitflammation,  omes  into  play  and  removes  the  extra va- 

snle<l  nititters:  and  stjcretion  becomes  more  active,  and  helps  to  unload 

"ie  part.     Kesolutiun  may  in  this  way  be  complete;  or  it  may  go  on  to 

'U  certain  point  anil  then  Ht{»p,  leaving  one  or  other  of  the  effects  that 

will  imtni'diaiely  be  mentioned. 

2.  By  Metastasis  is  meant  a  change  in  the  seat  of  the  inflammation 
-its  sndden  and  complete  disappearance  from  one  part  and  api>earance 
la  another.  This  is  of  extremely  rare  occurrence  ;  it  is  occitsionally  seen, 
Lowfvor,  n«  in  the  inflainmntion  of  the  testis  that  suddenly  supervenes 
on  t  loaranee  of  goiiorrliceal  discharge. 

iK-fle  true  terminations,  inflammation  commonly  passes  frota 
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the  oplinnry  «n*l  primary'  cnndition  into  some  other  form  orthediseKse. 
Tims,  for  instance,  the  acnte  flisenHe  mny  merge  into  the  chronic  form; 
if  plRHtic  matter  or  lympli  be  thrown  out,  adht'ttive  inflfimmation  is  Raid 
to  hftve  ofonrred  ;  wlien  piia  ia  ])rofinco(i,  we  hftve  iiuppitrfUii^fi  inflnm* 
mation  ;  when  an  nicer  forms,  uheraiive  inflammaiion  is  said  to  have  set 
in;  nnd  wlu-n  the  inflflmmatory  notion  is  of  siieh  intenKity  as  to  cause 
the  (leRlh  of  the  pnrt  nfTected,  gangrenous  inflummntion  has  occurred. 
These  different  conditions  vary  ao  widely  from  each  other,  as  to  require 
separate  and  distinct  conaideralinn. 

Extension. — When  inflammation  has  once  heen  set  !ip  in  a  part,  it 
may  extend  to  oi1»er  pontons  of  the  <*VHt<.Mn  in  four  distinct  ways. 

1.  Local  extension  may  ocmr  by  the  inflammation  *<preading  along 
the  tissue  affected  in  its  continuity^  as,  for  instance^  along  the  skin^ 
areolar  tissue,  or  mucous  membrane. 

2.  luflamuiulion  may  aUo  spread  by  contiguity  of  tissue,  passing 
from  one  affected  structure  to  ati  adjacent  ht-nlthy  "Ue ;  thus  we  see  the 
0]f|Ki8ite  surlaces  of  an  inllamed  joint  involved  in  disease  at  opposed 
points  In  sucli  eases,  the  pnrt  first  inflamed  probably  acts  as  an  irri- 
tant to  that  with  whieh  it  comes  into  contact,  and  lu  this  way  induces 
inflammntioil  in  tlie  latter. 

3.  Inflammation  may  extend  to  distant  parts  throutjh  tl»e  medium  of 
the  blood;  this  fluid  being  altered  and  depraved,  and  increasinjr  the 
liability  to  inflammation  in  other  parts,  as  in  some  of  the  erratic  forms 
of  erysipelas.  Or  the  blood  may  convey  the  products  oC  inflammation 
to  a  distance,  as  in  phlebitis,  and  thus  give  rise  to  numerous  centres  of 
inflammation. 

-I.  Inflammation  may  appear  in  a  distant  part  In  consequonoe  of  me- 
tastasis, as  has  been  already  stated. 

KrrK<"TK  OK  Inflammation. —  \\\  speaking  of  the  local  symptoms  of 
inflammaiioM,  reference  was  made  to  the  occurrence  of  efTusinns  of 
various  kinds,  and  of  modilications  in  the  HfirrHiom^  of  the  part  atfected. 
These  elfeets  must  now  be  examined  in  greater  detail. 

Effusions  are  nr»t  invariably  due  to  inflammation.  Venous  con- 
gestion will  prrnluce  au  excessive  transudation  of  fluiil  of  a  more  or  less 
watery  character,  cemstituting  cedfimn  in  the  areolar  tissue,  and  dropny 
in  serous  or  synovial  cavities.  Thus,  if  the  veins  of  the  leg  bo  com- 
pressed,  axtema  of  the  foot  will  result;  if  those  of  the  liver  be  obstructed, 
ascites  will  follow.  Congestion  of  the  reual  veins  produtres  albuminuria. 
If  the  pressure  on  the  vesitels  be  great,  the  capillaries  may  be  disteuiled 
till  they  rupture,  giviujr  rise  to  eflTusion  of  bloo<i,  as  in  some  forms  of 
e|>iHtaxis  and  ha^maturia. 

The  pr<if)er  effusions  of  inflammation  are — I.  lihMtd ;  2.  Liquor  Sfln- 
gninis :  3.  .SVr»m.  These  etTii^i()ns  are  in  a  great  measure  niecha?iical, 
depending  on  the  dynamic  state  of  the  vessels,  though  donbiless  in 
many  instances  modified  by  other  causes  of  a  vital  eharaeter.  Fd'vinc, 
or  lymph,  though  usually  spoken  of  as  an  inflammatory  effusion,  fliffors 
remarkably  in  its  vital  characters  from  the  rest,  and  will  ue  considered 
elsewhere. 

The  frequency  with  which  one  or  other  form  of  effusion  occurs  in 
different  tiaaues,  or  organs,  varies  greatly.  Paget  observes,  "  each  tia- 
sne  has  its  proper  mode  and  products  of  inflammation  ;"  hence  particular 
kinds  of  effusions  are  very  rare  in  some,  although  of  common  occurrence 
in  other  parts. 

I.  EflTusion  of  Blood  olYen  occurs  in  small  quantity,  tinging  the 
other  products  of  iuflamuiation.     When  this  is  the  case,  the  coloriug 
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tontter  is  hmken  np  and  ilissolved,  n  condilion  intlientive  of  a  low  state 
of  tlie  constitiitinnal  powers.  \r\  other  cases,  tlie  haemorrhage  may  he 
Bhiindnnt,  Uie  charncler  of  the  l»Iood  heing  but  IitLl«  ohangeil.  This 
effusion  is  dependent  upon  ovenlistension  of  tlie  vessels,  with  soflciiing 
of  lh«r  tissues,  oriving  rise  to  rupture  of  the  capilluries.  Haemorrhage  of 
this  kind  most  frequently  ootrtirfi  from  mucous  aurfaecs,  which  readily 
bleed  when  intltimed.  It  may  also  hiippen  from  tlie  rupture  of  new  vus- 
deU  ill  freshly  deposited  lyniph;  or  it  may  arise  from  migration  of  the 
rwl  carpusoles  throuijh  the  walls  of  the  capillaries. 

3.  elusion  of  Liquor  Sanguinis. —  In  ttiis  ease, the  Quid  parts  of 

the  blood  transude,  leaving  the  corpuscles  behind.     It  is  occasionally 

met  with  in  so-called  serous  effusions,  into  the  tunica  va^iualis  fur  iu- 

«tance;  so  also  the  scrum  contained  in  the  hieb  of  a  hlisicr  Is  really 

liquor  sanguinis:  and  Paget  has  found  that  in  this  there  is  most  fibrine 

ben  there  is  moat  strcniith  of  constitution.     This  fluid  is  not  nucom- 

[monly  met  with  in  the  ftubcutaneous  and  suhraiicous  areolar  tissues; 

about  the  glotus,  and   iu  the  scrotum,  for  instance,  giving  rise  to  a 

^latinous  semi-transparent  swellinjif  of  the  part.     In  these  cases,  the 

lorv  Quid  [portions  are  stuuetimcH  absorbed,  leuviufr  the  Hbrine,  thus 

•niitiiuting  tlie  condition   tcrmefl  ivUid  aedfiuia.      The  fibrine  in  this 

^iru»inn  often  does  not  coagulate  so  long  as  it  is  retained  in  the  body; 

ml  when  it  is  removed.  soUdiilcation  ensues. 

3.  Serous  or  Albuminous  EfTusions  are  very  coramfm  in  slight 

or  subacute  inflnmrnations  of  serous  and  areolar  tissues,  giving  rise  to 

[firopfties  and  a*dcma.     They  most  frequently  coiualn  a  small  admixture 

T  fibrine,  approaching  somewhat  to  the  characters  of  tlie  last-mentioned 

effusion.     The  quantity  of  the  flbrine  contained  in  them  is  usually  a 

leasure  of  the  degree  of  the  indainniation.     These  serous  accumulations 

form   and   are  ab?»orbed   willi   great   rn]>idity,  and   their   absorption   is 

jusiially  most  rapid  when  the  fibrination  is  K'a^U 

Closely  connected  with  the  occurrence  of  these  effusions  are  changes 

[In  the  consistence  of  the  part  affected :  Ihese,  however,  beine  in  part  the 

[results  of  Ihe  local  disturbance  of  nutrition,  which  is  one  of  the  factoi*8 

nf  the  inflftmmaiory  process.      These  changes   may  be  of  two  kinds* 

Induration,  chiefly  as  a  consequence  of  chronic  inflammation,  ocea- 

[eioiiefi  by  tlie  lurgescent  state  of  the  vessels  of  tlie  part,  or  the  effunion 

lof  plastic  matter  wiilnu  it;  and  Softening,  chiefly  the  result  of  acute 

linflnmmation,  de|>endiug  partly  on  the  infikrAtiou  of  effused  liquids  into 

the  textures,  and  partly  on  a  disintegration  of  the  sulistance,  which  pro- 

luoc  A  diraiuutinu  of  the  consistence  even  of  the  hardest  tissues,  by  im- 

fMiinnent  of  their  nutrition:  thus  an  inflamed  lione  m:iy  be  cut  and  pareil 

down  with  a  knife,  or  the  ligaments  of  an  inflauifd  joint  become  so  soft 

AS  lo  admit  of  spontaner)Us  dinlocatiou.     This  softening  may  uiiimately 

leaul  U*  the  intfrjiHfial  absorption  of  a  part,  which  becomes  shrunken  and 

trat'ted  after  inflamumtion.     Ulceration,  as  will  hereafter  be  fully 

is  not  an  unfrecpient  consequence  of  this  softening  and  atropiiy, 

see  in  tlmse  jnints  that  have  undergone  inflammation. 

(TBtitial  absorption  and  gradual  vrasting  of  a  part,  without 

feoftening,  often  occur  as  an  effect  of  intitunmatiou.     Thus,  a 

ihe  hit»  may  occasion  abaorpLion  and  shortening  of  the  neck  of 

feiour. 

Ij088  of  transparency  in  struotnres  that  are  normally  translucent 

n  roramon  effect  of  inflammation,  as  may  evtivy  day  be  observed  in 

cornea,     in  some  cases  this  rather  depeuds  upon  a  modiflcatiou  of 
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niitrilion  ttmn  upon  the  deposit  of  new  mutter  upon  tlie  part;  in  other 
cases,  au;nin,  it  proceeds  fmm  the  <1eposilion  of  fibrinous  amtter. 

Secretions  of  Tissues  and  Organs  undergo  changes  in  quantity 
and  qualil^',  under  the  influence  of  inflnmuiation.  Tlic  quantity  is  at 
first  increased;  but  during  the  active  st^ge  of  the  inflarnmatinn,  when 
there  is  much  tension,  it  becomes  diminished,  the  part  bein^  almost 
dry;  as  the  inflammatory  action  subsides,  and  relaxation  of  the  vessels 
ensues,  it  again  becomes  increased. 

The  alteration  in  (juality  in  accrctiona  from  tjlands  is  chiefly  due  to 
the  admixture  of  morbid  secretions  from  tlte  mucous  membrane.  When 
a  tterouH  mejubraiu!  is  inflanie<l,  the  secretion  not  only  accumulates  in 
greatly  increased  quantity,  as  in  acute  hydrocele,  but  it  becomes  turbid 
from  the  admixture  of  flakes  of  lympli,  which  are  sometimes  so  abundant 
as  to  give  it  a  puriform  apiioarancc.  In  other  cases  true  pus  is  formed, 
as  in  inflammation  of  the  cornea  and  iris,  terminating  in  hypopyon.  In 
inflammation  of  the  areolar  tinHue  tlic  quantity  of  fluid  is  either  simply 
increased,  or  it  becomes  fibrinous,  occasioning  solid  oedema  and  indura- 
tion. In  inflammation  of  the  mirrouti  membrane  the  most  important 
inodificiitiona  of  secretion  occur.  The  first  effect  is  to  cause  the  transu- 
dation of  a  serous  fluid  from  the  mucous  membrane,  the  secretion  be- 
coming clear,  watery,  and  abundant.  As  the  inflammation  increases, 
exudation  corpuscles  an<l  large  quantities  of  epithelial  scales  are  thrown 
ori*.  and,  mixing  with  the  mucua,  make  it  viscid  and  tenacions — ropt/^  as 
it  is  termed.  In  the  more  advanced  stages  we  And  pus  and  exudatiou- 
corpuscles  with  epithelial  scales,  constituting  the  various  forms  of  muco- 
pus  an<l  of  true  purulent  secretion. 

Varieties   uv    Inflammation The   symptoms,   terminations,   and 

eflfects  of  inflammation  that  have  jnst  l>een  described,  are  those  which 
characterise  the  more  acute  or  ordinary  forms  of  the  disease.  In  practice, 
however,  we  recognise  many  important  vaneties.  These  may  lie  referred 
to  three  heads,  as  they  affect  its  Duration^  its  Iniemaiiy^  or  its  Gfiaracler* 

I.  Duration. — The  disease  may  be  acute  or  chronic,  varying  from  a 
few  days  to  many  yea.r8,  being  especially  persistent  in  those  structures 
that  are  naturally  least  vuHcular,  as,  for  instance,  bones  and  joints. 
Chronic  inflammation  %vill  be  described  lu  a  subsequent  part  of  this 
chapter. 

•2.  Intensity. — When  the  ayraptoma  are  well  marked,  the  redness  and 
beat  great,  the  tension  high,  and  perhaps  the  pain  severe,  with  corre- 
sponding constitutional  disturbance,  the  inflammation  is  said  to  be  active 
or  acute;  when  of  a  less  intense  character,  it  is  termed  nuhaiule;  and 
when  there  are  merely  redness  and  swelting,  with  little  or  no  pain,  and 
but  slight  constitutional  disturbance,  the  disease  is  said  to  be  oTa.  pajt^ive 
kind.  The  intensity  of  the  inflauimation  is  commonly  greater  in  pro- 
portion to  the  short  duration  of  the  disease,  and  less  in  the  more  chronic 
cases;  l>ut  very  frequently  inflammation  of  short  duration  may  be  sub- 
acute or  passive,  whereas  some  very  chronic  forms  may  retain  great 
activity,  and  are  especially  liable  to  recurrent  active  attacks. 

3  Character. — If  the  inflammation  l>c  circnmscrilied,  occurring  in  a 
beftUhy  constitution,  and  tending  after  a  moderate  time  to  terminate  in 
resolution,  it  is  called  healthy  or  phlegmonous.  If  the  vessels  becDinc 
distended  and  dilated,  and  the  blood  circulate  slowly,  the  re'lness  Iteitig 
of  a  purplish  tinge,  anil  the  swelling  considerable,  with  but  little  heat, 
the  disease  is  said  to  be  vongeative.  Of  unhenlthy  inflammations  there 
are  numerous  varieties:  the  diffuiti\  having  a  tendency  to  spread  widely 
unchecked  ;  the  tttrumouHj  modiflod  by  scrofula;  and  the  ntpecijic  influm- 
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tDAtious  that  arise  from  special  causes,  and  are  fi'equontly  capable  of 
k1  f-p  ropagat  i  on . 

CACBStt  OP  Inflammation. — The  causes  of  inflammation  may  bo 
divulet),  like  those  of  nil  olher  diseases,  into  prefiiaptminfj  and  exciting; 
and  these  ajrain  ma}'  either  he  strictly  local,  or  may  act  locally  through 
the  medium  of  the  constiiulion. 

Ijocal  Predisposing  Causes Though  every  tisane  of  the  body  ia 

susceptible  to  intlamniaiion,  yet  some  parts  are  more  liable  to  it  thaa 
otbern.  This  cannot  Ik*  owinjj  to  any  greater  degree  of  vascularity;  for 
we  find  that  the  tisRiies  lining  the  interior  of  a  joint  more  readily  and 
more  violently  indnmL',  though  the}*  are  almost  iixtravascnlar,  than  a 
portion  of  the  mucous  membrane,  which  is  abimdantly  Bnpplic'd  with 
vessels.  Indeed,  serous  and  synovial  mcmhrflues  are  more  lial>lc  than 
ini>st  olher  titisnes  to  inlbuumatory  excitement.  Whatever  the  reanoii 
of  ibis  may  be,  there  arc  two  sets  of  causes  that  more  especially  predis- 
pose tissues  to  inflammation. 

Tlius,  habitual  overuse  or  overstimulation  of  a  part,  by  prwUicing 
determination  of  blo^Rl,  may  give  rise  to  infltimmation. 

When  a  part,  having  once  been  the  Kcat  of  inflammation,  has  been  left 
IQ  A  weakened  or  Impaired  state,  it  will  be  more  liable  to  the  occurrence 
of  a  second  attat-k  of  inflammation,  having  less  resisting  power;  hence, 
also,  subsequent  attacks  are  induced  t>y  less  nctive  exriting  caused*  titan 
were  required  at  first  to  call  ihe  disease  into  action;  we  see  this  in  the 
inflammtilory  afleutions  of  the  eyes  and  joints.  Then,  again,  a  tendenoy 
to  local  congestion  or  stn.sia  will  dispose  to  inflammation^  very  Hlight 
orersti mutation  inducing  the  disease  when  the  vessels  of  the  pfirt  nro 
already  overloft<ied,  and  the  reparative  |mwer  impaired  ;  this  is  often 
seen  in  the  case  of  varicose  veins,  the  c<ingC8tion  of  tlie  skin  readily 
running  into  inflammation. 

CoosUtutional  PredispOBing  Causes It  is  of  great  conseqitonco 

to  aAcertuin  whtrther  any  (joitstitiitionHl  prodinposition  to  inflammation 
exists;  and  if  ho,  what  its  precise  nature  is;  for  the  piogress  of  the 
local  alTt'ction  will  in  a  great  measure  be  dc[>endeut  on  the  amount  of 
conAtitntional  predisponition. 

The  constitutional  predisposing  causes  are  of  two  kinds. 

1-  Inflammation  is  pred)>poseil  to  hy  a  state  of  general  overMimula' 
Hon  of  the  voMriilar  and  tiernouit  .fyx/^fmi^.  This  condition  may  he  heredi- 
tar>',  as  Id  persons  of  the  sanguine  temperament,  <»r  it  may  be  de|>endent 
on  youth  or  sex;  or  it  may  be  acquired  by  habitual  indulgence  at  table, 
the  induction  of  pletlmra  and  gout  giving  rise  to  a  habit  of  body  that  is 
peculiarly  favorable  to  tlie  occurrence  of  inflammation.  Inflammations 
Otreurring  in  this  habii  of  body  are  usually  sthenic,  though  not  unfrc- 
quently  ac<-ompnnied,  in  the  case  of  persons  accustomed  to  alcoholic 
6tiraulant8,  by  irritative  fever. 

2.  A  directly  op[)osite  condition  of  the  system  equally  disposes  tlie 
penon  lr>  inflammatory  attacks.  Thus  a  stale  of  vascular  and  nt*rvnu8 
d^prrnfion,  hy  lessening  the  reactive  power  of  the  constitution,  causing 
m  lo^b  of  lone  in  the  vascidar  system  with  ready  tendency  to  congestion 
le  ve**ieU,  and  to  siaj/nntion  of  bhxHi,  dispones  to  inttammaiion.  In 
way  inflamniutory  artions  aix*  especially  apt  to  occur  in  scrofulous 
|Mitient<i,  in  whom  the  general  powers  are  enfeebled ;  and  in  such  indi- 
viilnnN  they  (jc<:iir  nntler  the  influuuce  of  exciting  causes  less  in  degree 
than  those  whieh  affect  persons  in  whom  nutrition  is  more  actively 
C»rrie*l  on.  Here  inflammation  usually  assumes  the  passive,  congestive, 
or  afltbenic  forms. 
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Exciting  Causes. — These  are  very  namerons  and  exciiinff  in  tlieir 
at'ticMi.     (Niinmonly,  mevhanical  ivjuriett  nre  lho80  llinl  occjision  surgiy 
cnl  inflnmmntioim;  wliicli  ure,  indeeil,  sul  up  hy  nature  as  llio  mi^ans  offl 
repairing!:  tlie  etlects  o!'  the  injury. 

Chemical  agencit's^  as  lUe  wpfilicatlon  of  cnuatica  and  undnc  extremes 
of  heal  and  cold,  are  nUo  amongst  the  most  common  exciting  cnuses. 
The  np|ilica!ion  of  the  viiuft  of  certain  morhiti  pohonn^^s  of  syphilis  and 
the  mnlijjnnnt  pustule,  directly  occasions  it.     And  lastly,  certain  tif't/em  o/J 
the  bl'vid  jiive  rise  to  it,  as  we  observe  in  those  conditions  of  the  system" 
in  which  hoils,  carliiinrles,  »fec,,  are  prnduced, 

Inllummnlion  will  ollent  Ihfuigh  not  necessarily,  vary  jrreatly  in  char- 
acter according  as  it  rist-s  from  a  conslitulional  or  a  traumatic  cause. 
When  an  inflnnnnation  of  an  organ,  us  of  the  lung,  arises  from  an  idio* 
palhic  or  constitutional  cause,  a  predis|M)silion  must  previously  have 
existed  in  the  system,  leading  under  the  influence  of  slight  variations  of 
external  circumstfluccs.  as  esposure  to  a  draught  <»f  cold  air  or  to  wet,  to 
the  development  of  the  local  dise»Ke.  The  inflammation  will,  therefore, 
usually  he  prone  to  become  wideK]>read,  and  frequoutly  has  a  tendency 
to  assume  a  low  type.  Jn  the  case  of  a  similar  inllnmmaliim,  as  of  the 
Inng,  Collowing  an  inji»ry,  as  a  wound  of  the  orgun,  in  an  otherwise  per- 
fectly hcalihy  subject,  the  disease  will  be  lof-alised  in  the  scat  of  injury; 
having  little  tendency  to  spread,  and  usually  assuming  the  aelive  sthenic 
chaiiu'tcr.  If,  however,  the  constitution  be  in  a  bad  slate,  and  the  blood 
nnlicnilhy,  or  if  Ihe  patient  be  exposed  to  unfavorable  hygienic  condi- 
tions, a  very  slight  injury  may  devob)p  a  wide-spread  iriflammatiou,  which 
will  then  always  assunm  a  low  and  usually  an  erysi|>olatous  form. 

Tkeatmknt  OF  Inflammation. — It  is  interesting,  and  poaailtly  prao- 
ticnlly   useful,  tit  study  the   inflammatory   process  path(»logically   and 
phy*iologiciilly,  nnd  to  recognise  in   it  a   modiflcation  or  aberration  of 
nutrition  ratlier  than  a  distinct  disease.     Vet  when  we  have  to  deal  with 
it  thernpeulicaily  or  surgically,  when  we  meet  with  it   in   the  hospital- 
ward  and  not  in  the  dead-house,  or  \\\  the  web  f>f  the  frog's  foot  in  the 
physiological  laboratory,  we  must  be  prepnre<l  to  encounter  it  as  a  ilia- 
ease  often  of  the  most  fatal  and  destructive  character;  always  dnn^rerous 
to  life  or  to  organ  wtien   it  pftsses  certain  lintiis;  often  dangerous  to  ^j 
integrity  of  structure,  even  in  its  simplest  ftJiniH;  and,  when  atfccting^^H 
certain  constitutions,  as  the  strumous,  liable  to  become  most  ditHcultor^H 
cure  and  invcteratfly  rhronic.     Hence  I  shall  speak  r»f  inflnmmatioti  as 
we  meet  with  it  in   surgical   practice  as  es.Mmtially  and  Rubstautiully  a 
dtHfaaf^  to  be  treated,  cured,  or  removed  as  such. 

The  Treatment  of  Inflamznation  may  be  divided  into  the  Prtfuen- 
tive  and  the  Ourfttit^f. 

The  Preventive  Treatment  can  be  employed  only  in  inflamraaiioti 
Bupervcning  on  injury.  In  ii  the  principal  point  to  be  attendol  to  is, 
the  removal  of  the  local  and  constitutional  causes  of  irritation.  By 
doing  this,  the  oi-currcncc  of  inflammation  in  a  part  that  has  been 
injured  or  otherwise  disposeil  to  its  accession  may  be  entirely  prevented, 
or,  if  this  be  not  accomplished,  the  inflammation  may  be  much  lussenecl 
in  severity. 

The  local  prevevfit^t^  treatment  of  inflammation  Is  best  carried  out  by 
the  removal  of  nil  sourcea  of  irritation,  by  absolute  rest  of  the  part,  and 
by  the  free  application  of  cold.  If  the  injury  be  superficial,  and  not  very 
aevere,  lint  dipi^ed  in  cold  water,  frequently  renewed,  may  bo  applied  ; 
or,  if  the  skin  be  unbroken,  an  evaporating  lotion  may  be  U8e<l.  Should 
a  limb  or  joint  be  severely  injured,  cold  irrigation  will  be  a  preferable 
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moHe  of  re<1ocinp  its  tempernture.  This  mn3'  most  conveniently  l»o  done 
by  siispendinj^  over  llie  pHil  h  hir^o  wide-moiuhed  lioLtle  full  of  wnLor, 
in  wiiich  a  few  pieces  of  ice  mny,  il*  neressiiry,  be  put ;  one  en<1  of  n  nketn 
of  cotton,  well  weltiMl,  is  tiicn  nllowcd  to  Iiane  in  the  water,  wliil»t  the 
other  end  is  brought  over  tlie  side  of  the  lioltle.  TIiih,  actirij*:  as  a 
srpbon,  oauseB  n  continual  droppinjj  upon  the  part  to  whieh  tlie  eold  is 
to  be  applied  (Fig.  (J!)).     In  some  cases  the  application  of  pounde^i  ice 


Ft|[.  (K).— IrrljCHtlQg  Appftr&iaa.. 

a  bladder,  or  of  cold  cvnpoi*ating  lotions,  may  be  preferred  to  the  irri- 

',11)11.  Dry  cnld  may  be  advantageously  subjitiiiiu^d  foi-  ilie  moist  in 
iy  ca.«es.     Il  has  tlie  Advantage  of  not  «od<Ienin^  lite  skin,  and  is  less 

:ely  to  be  followed  by  jjaniirene,  which  tnny  resuU  from  the  incatitions 
or  long-contiiHied  u>*e  of  cold  and  moisture.  Tlie  (\t'y  cold  if?  best  applied 
by  putting  pounded  ice  into  a  thin  vulcanized  India-rubl)er  bag,  as 
recommended  by  Ksmarch. 

At  the  same  time  all  constitutional  irritation  must  bfi  removed  by 
abstinence,  ref*t,  and  a  free  nprrieiit. 

In  undertaking^  the  Curative  Treatment  nfinflammntion,  the  Sur- 
geon rouHt  not  allow  him.self  to  he  led  away  by  tln^f  name  of  the  aflV-ction 
wltb  whicli  he  lias  to  do,  but  he  must  be  influenced  In  the  means  that  he 
udfipts  by  the  constitutional  condition  of  the  patient,  liy  the  type  of  the 
infl«mmat4trv  fever,  and  by  the  state  of  the  diseased  part;  for  nothing 
prcsent.s  greater  variety'  than  the  manai^enient  of  the  inllaunnatory  pro- 
cess in  ditTereni,  condiiJ(»na  of  the  patient,  and  in  the  different  phases  of 
the  disease.  We  hhall  accordingly  consider  the  treatment  of  acute 
in8flmmati(m  as  applied  to  the  sthoniCf  the  asthenic,  and  the  irritative 
Tariclies  of  the  disease. 

Treatment  op  Aclte  Inflammation  with  Fever  of  the  Sthenio 
Ttpe. — In  the  Irealmont  of  this  variety  of  the  disease,  active  and  ener- 
gvttL-  measures  must  early  be  had  recourse  to,  especially  if  the  patient 
be  yonng  and  strong.  There  is  no  alfeclion  that  is  more  under  the  con- 
trol of  the  Surgeon  than  this  when  it  occurs  in  a  healthy  constitution, 
aiul  none  in  which  more  can  be  done  by  active  means  early  employed. 
It  is  consequently  of  the  first  imfKjrtance  that  precious  time  l>e  not  lost 
by  ibo  employment  of  inefUcicnt  measures;  otherwise,  important  Iik'hI 
changes  and  irremovable  alterations  of  structure  may  ensue.  It  is  also 
of  great  consequence  to  remove  the  disease  fully;  not  only  to  subdue  it, 
bat  to  extinguish  it,  lesi  it  degenerate  into  some  of  the  more  chronic, 
passive,  nntl  iutraclable  forms. 
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The  first  thing  to  be  attended  to  in  the  treatment  of  the  sthenic,  and 
of  all  the  other  varieties  of  infiamination,  is  the  removal  of  ike  cause. 
Thus,  rest  must  be  afforded  to  a  diseased  joint,  light  withheld  from  an 
inflamed  eye,  and  a  foreign  body  taken  out  of  the  flesh  in  which  it  is 
lodged. 

The  next  great  indication  is  to  lessen  the  determination  of  blood  to  the 
part.  The  measures  for  accomplishing  this  comprise  what  has  been 
termed  the  antiphlogiHtic  treatment.  This  consists  of  constitutional  and 
local  means. 

Constitutional  Treatment The  most  powerful  and  efficient  means 

that  we  possess  is  certainly  Blood-letting:  and,  when  the  inflammation 
is  sufficiently  extensive  and  severe,  and  the  state  of  the  patient's  powers 
warrant  it,  we  may  have  recourse  to  the  abstraction  of  hlood.  But,  as 
blood  can  easily  l>e  taken  away,  but  cannot  rea<lily  be  restored,  we  should 
never  remove  it  unnecessarily,  lest  permanent  ill  effects  to  the  health 
ensue.  Biood-lelting  is  certainly  not  often  required  in  the  treatment  of 
surgical  inflammations;  and  it  should  be  especially  avoided  in  very  young 
and  in  very  old  subjects,  in  the  inhabitants  of  large  towns  generally,  or  in 
persons  who  suffer  from  inflammation  of  a  specific  character.  It  should 
never  be  employed  unless  an  organ  of  great  importance  to  the  economy, 
as  the  lung  or  brain,  for  instance,  be  inflamed,  or  so  injured  that  inflam- 
mation is  imminent;  or  unless  a  tissue,  like  the  transparent  structure 
of  the  eye,  be  affected,  in  which  case  it  ts  absolutel}'  necessary,  at  any 
risk,  to  cut  short  an  inflammation  before  it  gives  rise  to  a  change  of 
structure,  which,  however  slight,  would  be  fatal  to  the  utility  of  the  part. 
The  quantity  of  blood  that  sliouid  be  taken  necessarily  varies  greatly, 
according  to  the  age  and  constitution  of  the  patient,  and  the  nature  of 
his  disease;  and  it  is  of  importance  to  i>ear  in  mind  that,  when  blood- 
letting is  realty  required,  the  system  tolerates  the  toss  of  the  vital  fluid 
in  a  way  tliat  it  does  not  otherwise.  The  effect  produced  on  the  pulse 
and  on  the  system  should  be  the  guide  to  the  quantity  to  be  takea 
away.  A  decided  impression  should  be  produced  by  blood-letting,  not 
so  much  on  the  frequency  of  the  pulse,  as  on  its  character;  that  should 
guide  us,  and  not  the  number  of  ounces  drawn.  The  point  to  be  ob- 
tained is  the  greatest  effect  upon  the  system  with  the  least  loss  to  the 
patient;  hence  tlie  blood  should  be  taken  from  a  large  orifice  in  the 
median  basilic  or  the  median  cephalic  vein,  the  patient  sitting  upright. 
In  repeating  the  venesection,  we  must  be  guided  by  the  impression  that 
has  been  made  upon  the  disease,  and  by  the  state  of  the  pulse.  By- 
blood-letting,  when  it  is  indicated  by  the  severity  of  the  infiammationf 
or  by  the  importance  of  the  part  affected,  we  not  only  lessen  the  force 
of  the  circulation,  but  we  also  abstract  at  once  from  the  system  a  quan- 
tity of  blood  that  has  been  deteriorated  by  an  accumulation  of  the 
products  of  the  waste  of  tissues.  It  is  especially  in  those  forms  of  in- 
flammation, therefore,  in  wliich  the  blood  is  early  and  abunduntly 
charged  with  these  products,  in  which  it  is  supcrflbrinated  to  a  gi*eat 
extent,  as  in  inflammation  of  serous  membranes  and  of  fibrous  tissues, 
that  blood-letting  has  been  proved  hy  experience  to  be  of  service. 

Whether  blood-letting  be  practised  or  not,  we  must  endeavor  to  set 
the  secretions  free,  and  in  this  way  to  clear  the  blood  of  the  morbid 
products  accumulated  in  it.  If  we  can  bring  about  a  full  action  from 
the  liver  or  bowels,  with  copious  bilious  evacuations,  abundant  secretion 
of  acid  perspiration  from  the  skin,  or  a  copious  discharge  of  urine  loaded 
with  lithates,  wc  shall  often  at  once  cut  short  the  disease.    With  these 
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ohJ(>cLB  In  view,  purgatfven^  diaphoretic^^  and  diuretics  are  to  be  ad* 

ziiiiiUtere)]. 

Purgatives  should  alwnys  be  given  rarly,  except  in  some  special 
CBM"}*  of  floute  inflninmnlian  of  tbe  ai)doininnI  organs.  They  clear  the 
intestinnl  canal,  free  tbe  Hecrctions,  nnd  equalise  tbe  circulation.  In 
general,  it  will  lie  founfl  most  advantageous  to  mlmini?*ter  a  merciiriMl, 
folKjwed  l>y  a  brisk  saline  purge;  and  tins  should  bo  repeated  from  time 
to  time  during  the  progresR  of  the  case. 

Diuretics  and  diapboretios  require  to  be  adminietered  frequently 
daring  tbe  day.  If  the  skin  be  hot  and  dry,  nntinioninla  should  Ikj  ^iven 
in  small  and  repeated  dosea;  these  may  advantageonsly  be  conjoined 
with,  or  replaced  by  sulineB,  sueh  as  the  citrate  of  p(ttn8h,  the  acetate 
of  ammonia,  or  nitre.  In  this  way  the  force  of  the  heart's  action  is 
Iv&f^ened,  and  thu  skin  and  kidneys  are  called  into  active  operation.  It 
is  aUo  probable  that  the  salines  alter  the  constitution  of  the  blood,  dis- 
solving the  fihrine  and  lessening  the  quantity  of  water,  both  of  which 
constituents  are  in  excess  in  inflammation. 

Aconite  in  small  doses  frequently  repeated — one  minim  of  the  tinc- 
ture ever^-  half  hour  for  four  hours  and  then  every  hour — exercises  a 
most  marked  influence  on  simple  inflammatory  fever  when  there  are  no 
ral  complications.  It  lowei's  the  force  and  frequency  of  the  pulse, 
produces  sjteedy  and  copious  sweating,  to  the  inflnite  relief  of  the 
patieDt. 

lu  many  forms  of  sthenic  inflammation,  especially  those  which  atfeck 
serous  and  fibrous  membranes,  we  do  not  possess  a  more  efficient 
B^enttban  mercury,  administered,  not  as  a  purgative,  but  as  an  altera- 
tive to  tbe  system.  And  I  confess  that  I  can  in  no  way  give  my  adhe- 
rcn<;c  to  the  doctrines  of  those  who,  disregarding  the  daily  evidence  of 
professional  experience,  deny  the  utility  of  the  preparations  of  this 
tniuernl  in  the  treatment  of  certain  forms  of  inflammatory  disease. 
Merx-urial  remedies  are  of  special  service  in  aiding  the  operation  of  other 
medicines.  Diuretics,  diaphoretics,  and  purgatives,  will  frequently  not 
act  itr«j]>erly  unless  conjoined  with  a  mercurial.  In  inflammation,  the 
parations  of  mercury  act  as  direct  antiphlogistic  agents,  lusseidng 
quantity  of  flbrine  in  the  blood,  and  equalising  the  circulation. 
They  are  of  especial  value  in  promoting  the  at>sorptiuD  of  exudation- 
ainlters,  more  especially  of  lymph,  as  we  may  see  happening  under  their 
iuflacnce  in  certain  diseases  of  the  eye.  They  appear  to  do  this  rather 
by  towering  the  vascular  action  of  the  part,  and  thus  allowing  tlie  ab- 
sorption, which  had  Iteen  arrested  during  the  persistence  of  the  inflam- 
motion,  to  l)e  carried  on,  than  by  aii}'  special  influence  exercised  over 
tbe  elTused  material.  Care^  however,  is  required  in  the  ndmiuistralion  of 
mercury.  In  irritable  or  cnehectic  constitutions  it  should  not  he  giveu 
jit  all.  or  not  without  great  caution.  It  is  best  borne  by  strong  consti- 
tutions, and  in  acnt^>  inflammation  of  the  serous  and  fibrous  tissues. 

Calomel,  blue  pill,  and  powder  of  mercury  with  chalk,  are  the  i>repa- 
rAttous  usually  employed  when  the  mineral  is  given  by  the  mouth. 
When  it  is  adminisiercd  eurlermically,  the  mercurial  ointment  is  pre- 
ferrei];  an<l  the  use  of 'the  mineral  is  in  general  continued  until  the 
gums  liecomo  spongy,  and  a  re<I  line  is  formed  at  their  edge ;  the  |>atient 
«x|MrrienciDg  n  coppery  taste  in  the  mouth,  and  the  breath  becoming 
f«tf<l.     It  is  not  necessary  to  induce  profuse  salivation. 

It  is  ea])eciHlly  the  combinfttion  of  calomel  w^ith  opium  that  pro* 
doces  the  most  l)enencial  effects  in  the  treatment  of  active  surgical 
ifllbuamKtioD.     One  or  two  grains  of  calomel,  and  half  a  grain  or  a 
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grnin  oT  opium,  or  five  grains  of  Dover's  powder  with  three  of  mercury 
and  chalk,  every  fourth  or  sixth  hour,  tranquillise  the  system  aiul  leA«en 
vaseular  action  in  a  remarkable  manner,  e8i>eoially  in  acute  inflummntion 
affeclinjj  the  joints,  liie  eye,  or  the  serous  memhranes. 

Opium  18  not  only  of  use  in  the  way  tliat  has  just  been  indicated, 
but  is  of  cssfntial  Bervice  in  allii^'ing  the  pain  and  irritahility  that  ofleiv. 
accompany  inflauunalion,  especially  in  many  iulhinimulory  all'eotions  oP 
the  bones  and  joints.     lu  the  form  of  Dover's  powder,  it  ia  of  eApeciiU 
value  in  this  respect. 

In  the  treatment  of  acute  inflammation,  it  is  of  essential  consequence 
that  the  patient  sh<»uld  be  kept  at  rest,  in  «n  atmosphere  of  well-regu- 
lated icniperuture,  and  on  low  diet;  in  fact,  the  more  complete  tho 
abstinence  in  this  respect,  the  more  rapidly  <1o  therapeutic  agents  act 
and  the  febrile  symptoms  cease, 

liOCAL  Treatment. — This  is  of  the  utmost  importance,  as  it  directly 
influences  the  tissues  and  vessels  that  are  deranged  in  action.  It  cou- 
sists  of  means  of  the  most  varied  and  opposite  characters.  Heat  anil 
cold;  iced  water  and  hot  fomentations;  astringents  and  sedatives — are 
all  employed,  and  alt  with  success,  but  each  only  in  certain  stages  and 
forms  of  the  disease;  and  the  art  in  conducting  the  local  treatment  of 
iiifluinmarKin  consists  in  udH[>tiuir  the  various  means  at  our  disposal  to 
the  particular  condition  of  the  ease  befoi-e  ns. 

liocai  Blood-letting  is  the  most  eflieient  means  we  possess  in  di- 
rectly lessening  \-asenlar  action  in  part,  as  liy  it  we  take  tho  blood 
directly  from  the  inflamed  and  turgid  vessels.  It  may  l»e  used  in  addi- 
tion to,  though  it  is  now  very  commonly  employed  in  preference  to, 
general  blood-letting,  especially  if  the  inflammation  be  not  severe,  or  if 
it  occur  at  either  of  the  extremes  of  life,  in  women,  and  in  persons  gene- 
rally nf  feeble  po(\-er. 

Blood  may  be  taken  locally  by  punclur€«j  scarifications^  or  incisions^ 
or  by  tfechiug  or  vuppiug. 

Punciureit  and  i}n'i»if>ns  can  only  be  practised  in  inflammation  of  the 
cutani'ous  and  exposed  mucous  surfaces,  due  attention  being  paid  to 
subjacent  parts  of  importance.  They  constitute  a  very  ettlcienl  means 
of  relieving  the  part,  as  not  only  is  blood  removed,  but  an  exit  is  slfurded 
for  effused  matters;  tensioik  is  conse<piently  materially  lessened,  and 
the  tendency  to  sloughing  and  other  evil  after-etlects  i)erhHp8  pre- 
vcnte<l.  The  removal  of  the  tension  of  inflamed  parts  is  not  only  of  the 
greatest  advantage  locally,  but  is  of  considerable  service  to  the  system 
at  large  by  lessening  the  pain  and  general  irritation  that  are  always 
occasioned  by  it.  The  punctures  should  be  made  with  a  fine  lancet,  ia 
parallel  rows  over  the  inflamed  surface,  and  shouhl  not  exceed  a  quarter 
of  an  inch  in  depth.  The  incisions  must  always  be  made  in  the  axis  of 
the  limb,  and  shoulil  be  so  arrangetl  as  to  afl'ord  the  greatest  possible 
relief  to  the  tension.  Their  length  and  thvir  depth  must  vary  according 
to  tlio  seat  of  the  Inflammation.  Thus  in  the  inflamed  conjunctiva  they 
must  of  course  be  very  limited,  whilst  in  jtblfguionous  inflammation  of 
a  lin»b  they  may  be  of  much  greater  extent  and  depth.  Care  must  be 
taken  as  far  as  possible  not  to  wound  superflcial  arteries  or  venis.  A 
roodiflcation  of  puncture  is  someliraes  practised  by  opening  the  veins  ia 
the  neighborhood  of  the  inflamed  part  at  sevend  points  at  once.  Thus, 
in  inflammation  of  the  testis  the  scrotal  veins  may  be  ptmctured  witli 
advantage.  The  bleeding  from  punctures  snd  incisions  should  be  en- 
couraged by  waim  fomentations. 

Leevhea  ate  usually  applied  to  tbe  neighborhood  of  inflamed  parts, 
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bat  ftbould  not  be  put  upon  tlie  inflnnied  siirfacc  itself,  na  their  bites 
irritate.  Tliere  are  certniu  situations  in  which  It^eohes  sIion]<l  not  he 
pl»L'e<l,  as  o\*er  a  large  3iibcutant;<uis  vein,  or  in  ri-giona  where  tlioie  is 
much  areolar  liaauo,  as  the  scrotum  or  cyuUiU,  lost  troublesome  lieinor- 
rhoi^c  or  eceliymnsis  occur.  So,  also,  they  slioulfi  not  be  applied  near 
A  BiwH'ific  ulcer.  leat  the  bites  become  inoenlatefl  by  tlie  diBchnrge.  The 
blee<lin^  from  a  leech-bite  should  be  encouraged  by  warm  poulLiciug  or 
runicntations  for  Home  time  after  the  animal  has  drop|H4l  otF.  In  this 
way  from  half  an  ounce  to  an  ounce  of. blood  may  be  taken  by  each 
leech.  Tiiere  is  usually  no  dilliculty  in  arresting  the  hemorrhage  from 
I  tha  bite;  shonhl  there  be  any  diOiculty,  continued  pressure  with  some 
BjI'AP^  li<n^i  I^'lt-i  uiAtico,  or  powdered  alum,  will  generally  succeed.  If 
fllis  do  rot,  whicii  may  happen  in  some  situations  where  pressure  cunnot 
be  conveniently  atrplied^  as  on  the  neck  and  abdomen,  particularly  in 
young  children,  a  piece  of  nitrate  of  silver  8crai)ed  to  a  point,  or  a 
hcflu-d  wire  introduced  into  the  bite,  previously  wiped  dry,  or  a  needle 
with  a  twisted  suture  over  and  around  it,  may  be  required. 

Cuppimj  is  the  mtist  efficient  means  of  removing  blood  locally  that  we 
IjflMMpflf  and  the  quantity  extracted  maybe  regulated  to  a  nicety.  It 
^HMftt  however,  be  employed  upon  the  iikflamed  Hurfacc  itself^  on  ac- 
count of  the  pain  and  irritation  that  it  would  occasion,  and  is  conse- 
quently chiefly  applicable  to  internal  inflammations.  As  tlie  scars  made 
by  the  scaHQcntors  continue  through  life,  cupping  should  not  be  prac- 
tised upon  expOHcd  surfaces. 

Cutting  off  the  Supply  of  Blood  from  the  inflamed  part  by  the 

lignture  of  the  main  artery  leading  to  it  has  lieen  adopte<l  in  some  cases. 

Thus,  in  acute  inflammation  of  a  Joint,  the  main  artery  of  the  limit  has 

plpan  tied  ;  the  fenioral,  for  instance,  in  inflammation  of  the  knee  joint. 

Wgf  many  Surgeons,  and   by  most  patients,  the  remedy  would   be  con- 

merod  far  worse  than  the  disease  for  the  cure  of  whicli  it  is  proposed. 

Vanxettl  has  recommended  digital  pressure  on  the  arteries  in  inflam- 
million,  lie  has,  for  instance,  related  a  case  of  severe  acute  inflnmma- 
liou  of  the  hand,  relieved  by  twenty-four  hours'  continuous  pressure  ou 
the  bractiiai  artery.  Xeudorfer  s|)eaks  highly  of  the  ])rrtceeding,  whicli 
he  regards  a*  surpassing  all  others  in  efficacy,  even  rijidering  unucces- 
aary  ibe  ordinary  antiphlogistic  treatment,  lie  recommends  intermit- 
tent pressure  for  not  less  than  three  and  not  more  than  eight  n)inute8 
three  or  four  times  a  day.  The  method  is  applicable  to  inQammation 
of  any  part  of  which  the  artery  is  within  reach;  and  ihougli  we  may 
not  go  so  far  with  Neudorfer  as  to  suppose  that  it  obviates  all  neces- 
aity  for  constitutional  treatment,  it  appears  to  be  a  remed}''  far  prefer- 
able to  local  bloo<Metting. 

In  Cold  and  Ht'.at  we  possess  two  most  important  local  means  of  con- 
trolJiiig  intiammation.  They  cannot,  however,  be  employed  indiscrimi- 
nately. 

Cold — There  arc  two  stages  of  inflammation  in  which  cold  may  be 
cmployeil  with  esjMJcial  advantage:  tirst,  during  the  very  early  and 
acute  stage,  rather  with  a  view  of  preventing  or  limiting  the  inflamma- 
tion^ so  that  it  may  not  pass  beyond  the  bounds  of  adhesive  action;  and 
next,  when  acute  intlammatiou  has  passed  off,  the  vessels  of  the  part 
remaiuing  relaxed  and  turgid :  the  application  of  cold  being  a  powerful 
agent  in  restoring  the  tone  of  the  parts. 

Cold  should  never  be  had  recourse  to  between  these  stages,  when 
cuppuration  is  coming  on,  or  has  set  in ;  still  less  should  it  be  employed 
when   there  is  a  tendency  to  mortification.     Its  long-continued  and  iu- 
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cfltitioun  use  may  indeed  be  followed  by  profuse  snppuration  or  exten- 
sive slougliiiig. 

The  modes  of  applying  cold  vary  according  to  tUe  part  affected,  and 
the  stage  of  the  inflaiumation.  lit  the  earh'  and  acute  stage,  and  when 
tiie  surface  is  inflainLMi,  evaporating  Hpirit  lotions,  to  whicli  Bcdiitiws 
may  sometimes  Yw  advHiitageously  nddeil,  are  the  best.  If  it  bo  wished 
to  influence  the  whole  siihstauce  of  a  limb,  irrignlion  wtlh  cohl  water 
should  be  employed  (Fig.  fiO).  If  it  he  intended  that  the  effecl  of  the 
cold  shall  penetrate  deeply,  as  in  iiifluuirnations  of  joints,  of  the  head, 
spine,  or  chest,  pounded  ice  may  be  applied.  The  ice  is  best  applied  by 
being  placed  in  a  bladder,  gut,  or  a  Mackintosh  bng,  partially  filled. 
Esmureh  has  especially  pointed  out  the  great  ndvaulagc  of  u^ing  an 
Iu<Ua-rubber  bag,  whieh  always  remains  dry,  and  from  the  use  of  whieh 
no  danger  from  frost-bile  Is  to  be  apprehended,  as  may  occur  from  the 
long-continued  use  of  cold  and  wet  applications.  With  the  view  of 
removing  the  congestion  remaining  after  inflammation,  cold  douching  or 
sponging  is  most  elTlcacious. 

Warmth  and  moisture  conjoined  are  of  the  utmost  service  in  the 
treaiment  of  inflammation  during  the  height  of  (hat  process — during 
that  t>eriod  when  cold  ai>plicfttions  are  not  admissible.  By  these  means, 
tension  is  relaxefl,eifu8ion  is  favoretl,  and  the  over-distended  vessels  are 
relieved.  If  continued  for  too  long  a  time,  however,  these  means  favor 
congestion,  and  sodden  the  parts.  Warm  applications  arc  eR[>eciany 
serviceable  in  all  oases  of  inflammation  attended  by  much  pain,  more 
particularly  if  this  occur  from  tension;  and  they  are  especially  useful 
when  suppuration  is  threatening,  or  has  come  oo,  and  in  many  casea' 
where  there  is  a  tendency  to  slough. 

When  abscess  threatens,  or  tlie  surface  is  broken,  nothing  affords  so 
much  relief  as  a  well-made  ponitiee^  either  of  linseed-meal  or  of  bread  ; 
this,  made  soft  and  smooth,  and  not  spread  too  thickly  on  the  cloth 
containing  it,  should  l>e  applied  as  hot  as  the  patient  nan  bear  it. 

WalerdreHHing^  consisting  of  double  lint,  well  soaked  in  tepid  water, 
and  covered  by  oiled  skin  or  thin  guttapercha,  extending  from  half  nn 
inch  to  an  inch  beyorul  it  on  all  sides,  may  he  advantageously  substi- 
tuted for  a  poultice,  if  the  sore  be  small,  an<l  the  inflammation  limited. 

Fomt'tHutions  of  warm  water,  or  of  deeoction  of  l>oppy  nn<i  caraomib 
flowers,  applied  by  means  of  flannels  wrung  out  of  these  liquids,  or  ol 
bags  containing  the  boiled  plants,  well  soaked  in  the  decoction,  squeezed 
out,  and  applied  hot,  are  very  useful  in  extensive  su|>erficial  inflamma- 
tions. The  flannels  and  bags  should  be  well  covered  with  oiled  silk  or 
Mackintosh  eloih,  so  as  to  retain  the  heat,  and  lo  prevent  evaporation. 
Spongio-piline  may  t>e  used  us  a  substitute  for  ordinary  fomentations, 
in  cAKeK  in  which  the  surface  is  unbroken. 

Belladonna  applied  externally  exercises  a  very  distinct  and  rapid 
controlling  influence  over  superflcial  iiiflannnallou  of  an  acute  character. 
The  extract,  yofteiied  with  water,  and  moistened  with  glycerine,  may  be 
painted  on  the  inflamed  part,  or  a  strong  Bolution  of  it  added  to  the 
lumeiitationH  witli  greatest  advantage. 

Position  and  Rest. — The  inflamed  part  should  always  be  placed  in 
such  a  position  as  to  facilitate  the  return  of  blood  from  it.  Unless  ihia 
be  done,  the  pain  is  greatly'  increased,  and  the  congestion  augmented. 
Hence  the  part  requires  to  be  elevated  on  a  level  witli,  or  abo\'e,  the  rest 
of  the  body.  All  motion  and  use  of  the  part  must  likewise  be  inter- 
dicted, as  favoring  determination  and  increasing  pain. 

These  are  the  means  b^*  which  acute  active  inflammation  is  arrested 
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and  cured.  In  their  employment,  we  must  cn<leavor  to  proportion  the 
aoiivity  of  oiir  measures  to  the  n^^e*  eunstitulioii,  ami  vigor  of  the 
paileiit,  iknd  to  the  seat  aiul  intensiiy  of  the  local  HiAease  ;  nni^l  must 
continue  the  treatment  until  the  inflammatory  nctiou  is  not  only  arrcsteH, 
bai  h«A  i-riiirely  8uh»i<le(l,  and  the  part  restored  to  its  onlinary  healthy 

Treatment  OP  AcLTE  Inflammation  with  Constitutional  Symptoms 
tfP  THE  Asthenic  ast*  JaaiTATiVE  Types. — The  nuthenic  and  irrilafive 
forius  of  indanimHtion  derive  their  pecutiiirilies  from  the  character  of 
tbe  (Oiistiliitional  disturbnnce.  rattier  than  from  any  pecidiarity  in  the 
i«>ti&J  nifrctifin.  Hence  it  19  in  the  maungeincut  of  the  constitutional 
condition  that  the  principal  ditference  exisis  hotwecn  the  treatment  of 
ilie«e  and  tliat  of  the  other  varieties  of  acute  inflnmmalion. 

lo  considering  tliis  part  of  oursulijeet,  it  is  of  especial  importance  to 
bftaifch  the  term  "■*  otttiphhgiMic  :'^  for  tlie  same  treatment  that  would 
ftrrc«t  inflHiunmtiou  iu  one  form  of  the  disease,  would  certainly  favor  its 
progress  in  another.  Nothing  appears  to  me  to  he  more  unscientific 
than  to  endeavor  to  treat  all  intlammationa  on  one  uniform  plan.  Surely 
tiie  ftCofTer^  at  niodica)  science  have  some  ground  for  douhting  at  least 
the  wisdom  of  it**  Professors,  when  tliey  see  one  set  of  practitioners 
treating  every  inOnmuiatory  disease  witlt  depletion,  nntimony,  and  calo- 
mel, whilst  others  Iciich  ttiat  the  panacea  for  all  inDammatious  consists 
in  brandy,  ammonia,  and  bark.  It  is  impossible  that  both  methods  can 
he  right,  as  exclusive  plans  of  treatment.  But  the  error  lies  in  making 
them  exclusive.  Each  is  serviceable  in,  and  indeed  only  applicable  to, 
Us  own  particular  cattcs.  And  between  these  extremes  lie  a  multitude 
of  forms  of  dt)ii*ase,  in  which  endless  moditications  and  combinations  of 
ihrbe  two  meiliods  of  treatment — the  stiniulatini^  and  the  depletory — 
tnust  bt'  adopted  by  the  Sur;jeon  in  order  to  meet  the  varying  conditions 
of  his  putiLMit.  The  bn-al  symptoms  that  accompany  the  inllaminutory 
prooc^s.  whether  ftcciirriui^  externally  or  internidly,  in  the  conjunctiva 
or  in  the  lung,  are  associated  with  constitutional  disturbance  that  varieB 
Aocording  tu  the  age  and  the  constitutional  condition  of  the  patient.  It 
i«  the  typi-  assumed  by  thin  conntitutional  <listurbance,  its  sthenic  or  its 
adynaaiic  cliaracter,  aa  indicated  by  the  pulse  and  by  the  tongue,  and 
not  the  mere  diagnosis  of  the  local  disease,  that  must  guide  the  Surgeon 
111  lh«  n4loption  of  his  line  of  practice.  We  may  advantageously  treat 
with  antimony  and  blood-letting  acute  innnmnnition  of  the  conjunctiva, 
or  that  Yihich  is  the  consequence  of  a  wound  of  the  lung,  iu  an  otherwise 
li4*aith>  and  rol)u«it  man  of  thirty  ;  whilst  iu  a  broken  man  of  seventy, 
ftOkmonin,  bark,  port  wine  nnd  brandy  would  be  equally  profier ;  but  if 
wo  were  (except  under  pecidiar  and  exceptional  circumstances)  to  reverse 
UiU  treatment — to  stimulate  the  young  or  vigorous,  and  to  deplete  the 
Bgcd  or  feeble — we  should  act  contrary  to  common  sense,  and  probably 
.iL»-u.  V  rnfliLT  than  cure  our  patients.  It  is  of  far  greater  im[)orlance 
!•►  I".  »iK'  [i\  estimate  accurately  the  true  oonsLitutional  condition  of  the 
J  riiicnt,  than  to  lie  aide  to  form  n  minute  di.ignosis  of  the  precise  seat, 
«x*.>:-iil,  and  depth  of  the  local  mischief.  It  is  a  fatal  error,  too  often 
.  ..inmilled,  to  attach  the  chief  im|>*>rtance  to  the  detection  of  the  local 
iiinbd\,  and  to  regard  the  recognition  of  the  character  of  the  accom- 
(  :iii\  11.'^'  tx>n»titutiiinal  disturbance  as  of  minor  interest.  The  Surgeon 
whir  act*  thus  runs  the  risk  of  ti*eating  the  Name  and  not  the  Disease. 
If  we  treat  ery8i(K*las  or  pneumonia  as  mere  affections  of  the  skin  or  of 
:.  on  one  uniform  i>Ian,  without  reference  to  the  type  of  the  con- 
lol  disturbance  accompanying  them,  we  shall  miserably  err  in  a 
vol*  I. — 11 
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large  proportion  of  the  cases.  But  ir,pn3'ing  but  little  heed  to  the  local 
affection,  except  bo  far  as  its  chavactcra  indicate  the  general  type  of  the 
disease,  we  make  tlie  constitution  of  the  patient  our  guide,  and  deplete 
or  stimulate  acfordingly,  even  though  we  treat  two  patients  with  the 
same  disease,  so  far  as  name  is  concerned,  on  totally  opposite  plans,  we 
shnll  nut  act  inconsiHtently,  but  in  strict  conformity  with  the  natural 
condition  of  the  patient  and  of  his  disease. 

We  must  be  guided  in  tlie  mcjins  Hint  we  adopt  entirely  by  the  condi- 
tion of  the  patient,  the  state  of  the  tonp;uc  and  pulse,  and  the  general 
character  of  tlie  symptoms.  If  these  from  llie  first  partake  of  the 
nstlicnic  or  irritative  t^'pe,  we  cnnnot  at  any  period  have  recourse  to  tlie 
treatment  that  hns  been  recommended  in  sthenic  indammaiion.  If  the 
disease  commence  in  an  active  form,  the  fever  ])rogresBively  assuming  a 
lower  and  lower  character,  merging  into  the  asthenic  and  irritative  types, 
80  must  we  graduidly  mo(bfy  the  nulure  of  our  general  troaimoiit. 
This,  however,  is  always  a  delicate  procedure,  requiring  much  ciiution. 
Though  the  inflammatory  fever  may  at  first  assume  the  sthenic  form,  if 
there  be  reason  to  believe,  from  the  broken  constitution  of  the  patient, 
or  from  the  congestive  or  |)ftssive  character  of  the  local  iufliimmation, 
that  the  constitutional  symptoms  will  not  long  continue  of  this  ty]>e,  we 
must  be  extremely  cautious  how  we  lower  the  patient  by  active  deple- 
tion ;  for,  however  high  lite  fever  may  at  first  run  (and  in  these  cases 
there  is  often  fehrile  disturbance  of  a  very  active  character  for  the  first 
few  days),  the  disease  speedily  expends  its  force  antl  rapidly  subsides 
into  a  low  form.  In  cases  of  this  kin<l,  which  are  of  very  common  oc- 
currence in  London  practice,  more  particularly  in  hospitals,  we  should 
never  bleed,  but  content  ourselves,  after  clearing  out  the  bowels,  with 
keeping  the  patient  quiet  on  a  moderately  low  diet,  and  administering 
diaphoretic  salines.  As  tlie  symptoms  graduully  merge  into  the  typhoid 
type,  the  pulse  increasing  in  frequency,  but  diminishing  in  |M»wei*,  the 
tongue  becoming  dry  and  dark,  and  the  other  symptoms  of  asthenia 
beginning  to  show  themselves,  we  mnst  Ltegln  to  give  »omc  stimulant 
in  combination  with  the  salines.  The  carbonate  of  ammonia  in  tive  or 
ten  grain  doses,  or  even  more,  may  be  given  with  bark,  or  in  an  efft'rves- 
ceut  form  with  lifteen  grains  of  the  bicarbonate  of  potash  and  asuitlcient 
quantity  of  citric  acitl,  every  third  or  fnnrth  hcmr.  The  nourishment 
must  be  increased  ;  and  wine  or  alcoholic  stimulants  must  be  conjoined 
with  it,  in  proportion  as  the  symptoms  of  debility  l>ecome  mon;  and 
more  marked.  In  effecting  this  change,  however,  we  must  be  careful 
not  to  run  into  the  error  of  overstimulatiug  our  patient;  this  may  I»g 
avoided  by  ()l)serving  the  influence  exercised  on  the  pulse  and  tongue  by 
the  change  in  treatment. 

in  themnjorily  of  cases,  this  stimulating  pUin  is  not  well  borne,  during 
the  first  few  days  after  the  setting  in  of  the  inflammation,  especially  if 
there  V»e  gastric  irritation  and  sickness;  but  when  tlie  more  active  symp- 
toms sliow  a  tendency  to  aubyide,  when  the  bowels  have  been  well  clearetl 
out,  and  tlic  skin  is  beginning  to  assume  a  slight  degree  of  moisture, 
then  it  may  be  resorted  to  with  every  probability  of  success. 

In  many  cases,  however,  it  liap)>ens  that  the  symi)toms  so  rapitlly  sink 
into  an  asthenic  character,  or  from  the  very  first  assume  it,  that  theonl^* 
treatment  which  holds  ont  a  pros|)ect  of  saving  the  [latient's  life  consists 
in  the  early  and  free  administration  of  tonics  and  Blimulants,  with  mild 
nourishment,  such  as  ammonia  and  bark,  wine,  brandy,  or  porter,  with 
beef-tea  and  arrowroot ;  and  of  these,  lurge  quantities  may  be  required 
in  the  four-aud-twenty  hours,  the  patient  evincing  a  tendency  to  sink 
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whenever  their  use  Es  interrupted.  Although  stimulRntB  he  freely  ad- 
inintAti^re^l  in  tliene  cnses,  ihe  food  shoultl  he  bland  and  capable  of  eaiy 
a«siiniUtioi).  It  is  wor^te  than  uselcHS  to  give  meat,  &c.,  when  tlie  patient 
cannot  digest  it;  hut  beef-tea,  eg^s,  and  faiiiiaceous  food,  may  he  given 
in  large  quantities  with  advantage.  Tlie  brnndy-ftn<i-egg  mixture  of  the 
Phaimaeoptvin,  if  well  made,  combining  nutriment  and  stimuUiSf  is  the 
beat  remedy  that  can  be  administered  in  many  caaes  of  low  inflammation. 

Uuder  tidsplan  of  treatment  the  tongue  will  be  found  to  become  moist, 
the  brown  sorde»  to  clear  off  from  the  instide  of  the  mouth,  the  puUc  to 
become  steady  and  full,  sleep  to  be  procured,  and  the  strength  main- 
tained. The  move  I  see  of  surgical  inllammnliou,  the  more  confidence 
do  1  feel  in  this  stimulating  plan  of  trentment,  which  is  the  only  method 
of  carrying  patients  through  those  low  fi^rms  of  visceral  inflammation 
that  are  so  frefiuent  in  ho-.pital  practice.  Tiie  liability  to  these  inflam- 
mations will  also  be  materially  lessened  by  the  early  employment  of  a 
Btlroulating  plan  oftrratment  after  injuries  and  operations. 

A»  the  asthenic  pnsecB  into  the  irritative  form,  we  may  find  it  necessary 
to  combine  oiiiatos  with  the  general  treatment. 

In  the  low  forms  of  inflammutoiy  fever,  congosti\'e  pneumonia  and 
Asthenic  bronchitis  freqiiently  supervene.  In  this  complication,  the  fol- 
lowing draught  may  be  advantageou^h*  given  every  third  or  fourth 
hour: — B.  Tinctura*  Caniphone  eomp.  nt,xx.  ad  xxx.,  AmmonliH  Carbo- 
nntis  gT.  V.  ad  x.,  Decocli  Senogie  5'88.  Rubefaeients,  blisters,  or  dry 
cnpping  may  also  be  applied  to  the  chest  The  diarrhcea  that  not  un- 
frequently  occurs  must  be  met  with  opiates  and  astringents;  and  if  the 
orioc  cannot  be  pasacd,  it  must  be  drawn  oft  by  the  catheter, 
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The  preceding  description  is  principally  applicable  to  acute  inflamma- 
tion; and  it  now  remains  to  give  a  brief  auraruary  of  the  diatinctive 
cUaractera  of  the  chronic  form  of  the  disease,  and  to  describe  its  treat- 
ment. 

Patholoot— In  acute  inflammation,  the  changes  that  take  place  in 
the  vesfteU  and  the  blood  are  strongly  marked  and  more  or  le-*9  rapid  in 
occurrence;  and  the  modifications  of  nutrition  which  the  part  undeijrties 
are  mostly  of  a  tem()orary  character,  and  hold  a  secondary  relation  in 
point  of  importance  to  the  other  conditions.  In  chronic  inflammation, 
on  the  other  hand,  tlie  changes  in  the  nutrition  of  the  part  form  the 
principal  feature.  Billroth,  in  describing  chronic  inflammation,  says: 
••The  distension  of  the  capillary  vessels,  or  fluxion,  is  a  less  prominent 
symptom,  while  the  new  formation  of  tissue  and  serous  infiltralion  seem 
to  play  a  more  prominent  rdle.  The  cell-infiltralion  of  the  tissue  takes 
place  in  few  oase»,  as  it  does  in  acute  inflammation;  but  the  individual 
celU  often  attain  a  rather  more  complete  development.  In  this  process 
of  «levelopment  the  intercellular  tissue  changes;  the  connective  tissue 
flianients  lose  their  tough  filamentary  consistency,  the  distensibility  and 
cln&ticity  of  the  subcutaneous  tissue  are  impaii'e<t,  and  the  consequence, 
fts  regards  the  coarser  palpable  and  visible  consequences,  is  that  the 
tMaue  L>eeomes  more  swollen  and  fatty,  and  less  moveable  than  normal. 
This  U  the  first  stage  of  every  chronic  inflammation.'* 

phenomena. — Regarding  the  modifications  of  color,  size,  sensation, 
fiinciiou  and  temperatme,  described  as  attendant  on  acute  inflammation, 
St  i«  lo  hi'  observed  that  they  arc  also  present  in  clironic  inflammation; 
differing,  however,  in  origin  and  in  degree,  and  often  iu  order  and  com- 
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binntion.  The  ctthr  is  not  always  changed,  unless  the  part  affected  Y>e 
very  fiuperflcinl ;  nnd  the  redness  is  rather  of  the  doll  than  of  the  bright 
hue,  not  du|>endiug  on  the  rapid  trnnsniission  of  an  increased  qnnntity  of 
bright  blood,  hiil  rather  on  a  congestive  condition.  The  afTeclefl  tissue, 
may  become  permanently  discolored,  probably  by  the  escape  of  large' 
numbers  of  rwl  blood-corpuscltis  through  ihe  walls  of  the  vessels,  and 
the  retention  of  their  coloring  matter  after  the  removjd  of  ttio  more 
fluid  parts  of  the  eflusion.  The  pain  is  less  frecpienlly  of  the  sjvontano- 
ously  aente  eliaraetcr,  but  ])nrtako8  more  often  of  the  chnraeler  of 
tcn<iernes»,  being  elicited  only  by  pressure:  sometimes,  however,  the 
pain  is  ver}'  severe.     Tlie  increase  oi'  trm  per  a  tare  is  but  slight. 

Sweliivg  is  an  early  and  most  important  sign  in  chronic  inflammntTon. 
It  depencis  less  on  the  enlargement  of  the  vessels  than  on  the  etfusioa 
which  takes  place,  and  the  nutritive  changes  which  may  be  said  to  con- 
Btiluie  the  distinctive  characteristic  of  the  disease.  The  ettused  material 
consists  partly  of  serum  and  partly  of  plastic  matter.  The  former  may 
become  absorbed;  or,  in  the  case  of  serous  membranes,  it  may  remain, 
distending  the  cnvitics  which  tliey  line,  as  in  the  joints.  The  plaslie' 
matter  is  more  liiible  to  remnin,  and  to  lead  to  hypertrophy,  or  thicken* 
ing  and  indnration  of  the  part. 

Like  acute  inflammation,  the  chronic  form  of  tlie  disease  may  l>e  at- 
tended with  xuppuration.  This  will  be  described  in  the  next  chapter, 
(Pages  160— Kto.) 

In  chronic  inOammation  of  raucous  or  serous  membranes,  there  may 
be  an  increase  with  modiflration  of  the  sefreiiont*;  producing,  in  the  case 
of  the  utucous  membranes,  the  condition  known  as  chronic  catarrh. 

Constitutional  Symptiims. — These  are  less  marked  in  chronic  than 
in  acute  inflammation  ;  but  if  the  disease  assume  an  acute  character,  one 
of  the  forms  of  infianmmtory  fever  already  dcscril>ed  may  appear.  The 
patient's  health,  however,  is  in  most  cases  impaired;  beings  in  many  in- 
stances, aflected  with  some  constitutional  tniut  which  has  hail  its  influ- 
ence in  producing  or  maintaining  the  chronic  dtaracter  of  the  inflamma- 
tion. If  an  important  orgnn  be  affected,  or  if  the  chronic  inflammation, 
though  affecting  parts  not  essential  to  life,  be  very  extensive,  the  ptdse 
will  be  found  to  be  habitually  above  tlie  normal  standard,  and  exaC4?rba- 
tions  of  fever,  often  of  a  distinctly  periodic  character,  develop  tbemselvi'S. 

Causes.- — Chrojiic  iuflnmmation  may  arise  from  the  presence  of  some 
local  irritation,  which,  if  temporary,  wotdd  produce  acute  inflammation 
only,  but,  by  its  permanence,  produi'es  the  continuance  of  the  diseased 
condition.  Jt  is  six'cially  liable  to  occur  in  some  constitutions,  as  the 
scrofulous;  in<lecd,  certain  forms  of  ciironic  inflammation,  especially  of 
the  glands  and  joints,  are  very  common  in  scrofnlous  subjects. 

TREAT.MKNT. — The  treatment  of  chronic  intiamu)ation  is  far  more 
difficult,  and  requires  much  more  attention,  than  that  of  the  acute  f<»rm 
of  the  disease.  Chronic  inflammation  is  so  froqueiuly  complicated  witk, 
various  unhealthy  conditions  of  the  system,  and  with  au  impaired  state' 
of  the  general  health,  by  which,  indce<l,  it  is  often  kept  up,  that  mucti 
practical  tact  !ind  skdl  are  required  iu  carrying  out  the  therapeutic  in- 
dications properly. 

Constitutional  Treatment  or  Chronic  Inflammation. — In  the 
treatment  of  chrotiic  iuHanimation  we  have  not  so  much  to  subdue  in- 
flammatory action,  as  to  remove  structural  changes  and  other  effects 
induced  by  it.  Ucnce,  our  object  is  not  to  produce  a  great  and  suddeu 
impression  on  the  system,  as  we  are  often  requiiwl  to  do  in  the  treatment 
of  the  acute  afleclioa.    It  is  not  iu  thia  way  that  chronic  inflammation  can 
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ever  be  cared,  or  its  effcoU  removed.  The  patient  miglit  be  bled  abnoat 
to  dcftlli,  and  still  tlie  <lU(!ased  actiou  wouUl  ^o  on  in  tlie  inflamed  |mi't. 
It  ttf  true  that  the  sninc*  antiplilo^itjtie  means  uro  t*rni>loyed  in  arresting 
mtt  chronic  as  in  oiiLiing  short  the  aonto  form  of  the  disease,  bnt  they 
wb  used  in  a  less  energetic  manner;  our  object  beiug  to  induce  a  prndna! 
■nd  conLinnoua  improvement  in  Uie  state  of  the  system  and  of  the  <Us- 
en*«<i  part.  Local  nutrition  is  always  deeply  modiUed  in  chronic  iutlam- 
mation;  and  it  can  only  l>c  restored  to  its  normal  condition  hy  improv- 
ing the  patient's  general  health,  as  well  as  by  producin*;  an  impressicm  on 
the  part  itnelf  by  appropriate  topical  nieana.  Hence,  in  the  treatment 
of  chronic  infltimination,  livgieiiie  measures  are  of  the  first  consequence. 
In  most  car>es,  notiiing  can  lie  ilotie  without  projwr  attention  to  thcHc; 
»nd  mueli  can  l»e  done  by  these  that  cannot  Ik?  elTected  by  any  more 
direct  medicinal  means.  The  treatment  of  this  form  of  inllum mation 
luust  likewise  bo  varied  aoconlin^  as  it  is  uncomplicated^  oc^'urrini;  in 
an  nthiM'wise  healthy  constitution,  and  assuming  a  sthenic  type ;  or  as 
it  occurs  in  a  cachectic  and  feeble  Hytttem,  aasumini;  a  congestive  or 
]inssivc  character;  or  as  it  is  met  with  in  an  unhealthy  constitution, 
Atfecling  a  Hf^'cific  form. 

In  the  management  of  those  various  forms  of  chronic  inflammation  the 
palieut  must  be  kept  at  rest^  and,  if  the  disease  he  at  all  extentiive,  con- 
fined to  bed.  He  shouUl  be  in  pure  air^  and  as  a  general  rnk%  have  a 
li)£bt  and  unstimulating  diet.  The  regulation  of  the  diet  is  of  much 
ooiisoqucncc,  and  the  amount  and  (piality  of  the  nouii.shment  afforded 
mast  be  carefully  jiroportioned  to  the  age,  strength,  and  previous  liultita 
of  the  patient,  as  well  as  to  the  degree  and  the  §cat  of  the  inflammation, 
and  tbe  form  of  constitutional  fever  that  accompanies  it.  In  the  more 
active  form  of  chronic  intlammation,  farinaceous  slops,  at  mo^t  beef-iea, 
and  ligtit  puddings,  can  alone  be  allowed.  In  the  less  active  forms 
occurring  in  feeble  constitutions,  with  (lepression  of  general  power, 
animal  food  of  a  light  kiml  may  be  given,  and  the  scale  of  nourishment 
tncrvased  until  siimulunls,  as  l>eer,  wine,  or  brandy,  are  allowed. 
Nnihing  i-equires  greater  nicety  in  practice  than  to  proportion  the  diet, 
ami  to  determine  the  cases  in  which  stimulants  are  necessary.  It  may 
bv  statnl  generally  that,  the  more  the  disease  assumes  the  asthunic  and 
pAAsive  forms,  the  more  arc  stimulants  required;  until,  at  last,  in  the 
truly  adynamic  type,  our  principal  trust  is  in  these  agents,  anrl  large 
quantities  of  wine,  brandy,  and  ammonia  are  required  to  maintain  liff. 

Idercury  i^^  of  essential  service  in  the  moi*e  active  forms  of  clironio 
inCUmmatifJu;  bnt  in  all  cachectic  and  strumous  constitutions  it  should, 
aa  much  as  possible,  be  avoided.  It  is  of  great  use  not  only  in  arresting 
tlie  further  proj^ress  of  the  disease,  but  especially  in  causing  the  ab»or[>- 
ti«»ii  of  the  etfiisions,  and  in  removing  some  of  the  other  crtects  of  chronic 
intl^mumtiiui,  such  as  thickening,  hardening,  and  opacity  of  the  parts. 
It  »bou1d  be  given  in  small  doses  for  a  Winsiderable  length  of  time,  until 
the  gums  arc  blightly  affccte<1.  In  many  cases  of  depressed  ])Ower  it 
may  be  very  advantageously  conjoined  with  bark  or  Barsaparilla.  The 
m^^t  Qsvful  preparations  arc  calomel  in  half  grain  or  grain  doses,  and 
iodide  of  mercury  in  the  same  quantities;  or,  if  a  gradual  and  con- 

fiiouH  effect  be  required,  the  perchloridc  in  doses  from  one-sixteenth 
me-ei^hth  of  a  grain. 

iodide  of  potassium  is  an  alterative  and  absorbent  of  the  greatest 
Taint*,  CMpceiidly  in  the  chronic  inflammations  of  fibrous  or  osseiius  ti»» 
KiU's,  or  of  tbe  glands,  occiirring  in  strumous  constitutions.  In  these 
it  iuay  oden  be  bubstituted  with  great  advantage  for  mercury,  and  givca 
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in  lliose  cases  in  wliicli  that  mineral  would  otherwise  be  administered. 
In  many  cases  tl  is  of  essential  sefvioc  after  a  luei'ciirial  uoiirse;  sonio 
days  should,  however,  bo  allowed  to  elapse  after  tlie  muicury  is  distron- 
tiniiod  l>crore  tlie  iodide  is  given,  olherwlse  prorusc  salivation  or  even 
sloughing  of  the  gums  may  result. 

Sarsaparilla  is  a  very  valuable  remedy  if  obtained  good,  and  forrns 
an  adtnirahie  vehicle  for  tl»e  prGi>aration!)  of  mercury  or  iodine.  The 
fluid  extract  of  rctl  Jamaica  sarsaparilla,  carefully  prepared,  is  that  to 
wiiich  I  give  the  preference;  and  where  the  inflarouiatioa  is  associated 
with  want  of  power,  its  value  is  certainly  very  great. 

Cod-liver  oil  is  of  tlie  very  greatest  value  in  the  various  strnmonA 
forms  of  chronic  intlammatiim  in  debilitated,  emaciated,  and  uiudicutiu 
subjects.  It  may  be  given  in  some  vehicle,  sucli  an  milk,  nrange-wine 
or  juice,  that  covers  its  taste.  In  some  cases  it  is  advantageously  con- 
joined with  the  iodide  of  potassium,  or,  wlicrc  there  is  much  want  of 
power,  and  strumous  anaemia  is  present,  with  the  prepanilions  of  iron. 
It  is  mure  particularly  in  children  and  youn>;  {K'ople  that  it  is  of  servico 
in  removing  the  various  etfects  of  chronic  infliimriiation. 

Purgatives  are  uften  requited  in  ehr<jujc  inflammation.  In  robust 
subjects  in  whom  the  disease  is  active,  salines  may  be  employed;  to 
wliich,  if  there  be  a  rhfumntic  ti-ndenc^',  colchictim  may  ailvautaiieously 
be  added.  As  a  general  rule,  warm  aperients,  such  as  the  compound 
decoction  of  aloes,  with  Roehelle  salt,  answers  best;  and  in  children  a 
powder  composed  of  one  part  of  mercury  and  chalk,  two  of  carbonate  of 
soda,  and  four  of  rhubaib,  will  Ije  found  very  serviceable. 

Local  Treatment  of  Chronic  Inflammation. — In  chronic  inflamma- 
tion, our  local  meauM  of  treatment  are  much  more  varied  than  in  tlie  acuto 
form  of  llie  disease. 

Iiocal  Blood-letting  is  often  required  with  a  view  of  directly  un- 
loading lite  vessels  of  the  part;  and  this  is  accomplished  by  acartficHticMi, 
leecliing,  or  cupping.  Scariticalion  is  principally  employwl  in  chronic 
inflammation  of  the  mucous  membranes.  Leeches  may  very  nsefidly  Ite 
employed,  in  some  forms  of  ehronic  inflammation,  by  npplying  two  or 
three  at  a  time,  nnd  repeating  this  applicfition  every  second  or  third  day  . 

Warmth  and  Moisture  are  not  so  serviceable  in  chronic  .as  in 
Acute  inflammation,  and  care  should  lie  taken  that  tliuy  be  not  ccnttnuetl 
for  so  long  a  time  a-s  to  sodden  the  parts.  An  astringent  or  slimidanl, 
such  as  liquor  plumbi  or  spirits  of  wine,  may  often  advantageously  bo 
added  to  the  warm  application. 

Cold  is  seldom  required  in  any  but  the  advanced  stages  of  chronic 
inflammation,  in  which  thei'e  are  debility  and  passive  congestion  of  the 
vessels  of  the  part.  In  order  to  remove  this  state  of  lliings,  its  applica- 
tion should  not  he  continuous,  but  shoidd  be  made  twice  or  tUrice  a 
day,  so  as  to  occasion  a  sud<len  shock,  and  produce  a  constringent  etfect 
U[ton  the  enfeeble{l  vessels  of  the  part.  This  is  beat  done  by  pumping 
or  pouring  cold  water  from  a  heiglit.  or  by  douching,  and  should  be 
foll'twed  by  active  friction  with  the  hands. 

Friction  is  often  of  great  service  in  some  of  the  forms  of  congestive 
inflammation,  by  ihe  removal  of  the  thickiMiing,  stitfuning,  and  indura- 
tion iliat  result.  Friction  may  be  practised  either  wiih  the  naked  hand, 
or  U'ith  some  etnbrocntioii  of  a  stimulating  or  absorbent  character. 

Counter-irritants  arc  amongst  the  most  energetic  local  means  that 
we  possess  for  combating  chronic  inflammation.  Ilubefacients,  in  the 
shape  of  stimulating  embrocations,  to  which  absorbents,  such  as  mercu- 
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ri«l  ointment,  may  often  advantageously  be  added,  are  usefully  employed 
as  adjuncts  to  IVictiou. 

By  ini'iins  oTbliHtfrti  applied  either  direclly  over  the  inflamed  part,  or 
ftt  a  little  di*itaiice  from  it,  ttie  Burfnce  being  kopt  raw  and  cxixliii^  liy 
some  stimidating  uppliculion,  ctfuHions  and  those  eliroiiic  i*trui'tiirnl 
chuiiffes  that  aecompan}*  the  more  advanced  stages  of  inflammation  may 
be  removed. 

In  the  latler  stages  of  clironic  inflammation,  the  pyogp.nic  counter' 
irntanU — issues,  ectoits,  and  the  cautery — ma}'  be  very  advantageously 
employed.  By  these  a  powerful  derivative  action  is  induced,  and  cliro- 
nic thickening  may  be  melted  away. 

Issues  are  of  e6|>ecial  service  iu  chronic  inflammation  of  the  viscera, 
joints,  and  bones,  before  suppuration  has  taken  place.  They  should  l>e 
applie^l  in  the  sulX  parts  over  the  affected  strm:tureH,  and  may  be  kept 
o[>en  for  a  very  considerable  length  of  lime.  They  are  Iteat  maiie  in  the 
followiuff  manner.  A  piece  of  <w)mmon  adhesive  plaster,  about  two 
inches  square,  hnving  a  hole  of  tlie  size  of  a  shilling  cut  in  its  middle,  is 
flxed  upon  ihe  [)art  where  the  issue  is  to  be  made;  a  piece  of  potussa 
fusn,  about  the  size  of  half  a  cherry-stone,  is  then  placeit  on  the  surface 
left  uncoverwl  by  the  circular  central  aperture^  a  square  piece  of  plaster 
being  laid  over  all.  The  patient  experiences  a  burnin>r  [lain  for  about 
two  boutB,  when  it  ceases;  on  removing  the  plasters,  a  black  slough, 
corre*«iM-jndinu  in  size  to  the  central  aperture,  will  l>e  found.  This  must 
be  poulticed  for  a  few  days,  until  it  separates,  and  the  raw  surface  then 
dre«s<*d  with  suvine  ointment,  or  stimulated  by  an  issue-bead.  When- 
ever it  shows  a  tendency  to  heal,  it  may  be  kept  open  by  an  occasional 
ajiplication  of  the  polassa  fasa. 

A  Seton  is  more  useful  than  an  issue  when  counter-irritation  is  to  be 
fl|iptie<l  over  very  deep-seated  parts,  The  seton  may  most  convenientl}' 
be  made  in  the  following  way  (Fig.  70).     A  fold  of  skin  about  twoinchea 


FIk-  70.— lH|ro4iieUoa  «f  %  Setoa. 


or  more  in  breadth  is  pinched  up,  and  its  base  transfixed  by  a  nnrrow- 
bUded  bistoury.  The  blunt  end  of  an  eyed  prol)e,  threadeil  with  the 
seton,  is  next  pushed  along  the  back  of  the  blade  froni  heel  to  point, 
which  tteing  withdrawn  as  the  probe  is  carried  onwards,  the  seton  is  left 
io  the  wound.     A  poultice  shoidd  then  be  applied. 

The  Actual  Cautery  is  especially  successful  in  deep-seated  chronic 
inflammation,  as  of  joints,  when  a  deep  and  prolonged  action  Is  re> 
qnired  to  be  set  up.  The  cauterising  irons  m:iy  be  of  various  stiapes. 
Tboy  should  be  hejited  to  a  dull  red  hoat,  and  then  quickly  drawn  iu 
liDeA,  cro-i-^ing  one  another,  over  the  part. 

AJrtxingents  directly  applied  to  the  inflamed  parts  are  of  extreme 
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service  in  those  forms  of  congestive  or  passive  inflammation  in  which 
the  circulation  is  sluggish  and  the  capillaries  loaded;  they  affoix)  relief  in 
these  cases  by  inducing  contraction  of  the  vessels,  in  onler  to  ensure 
their  proper  action,  they  must  be  employed  of  sufficient  strength ;  for  if 
too  weak  they  irritate,  and  increase  rather  than  relieve  the  congested 
condition.  The  nitrate  of  silver  is  the  astringent  that  is  commonly 
preferred;  and  this,  applied  either  solid,  or  in  solution  containing  from 
ten  grains  to  one  drachm  of  the  salt  in  one  ounce  of  distilled  water,  will 
produce  a  very  marked  beneficial  influence  in  congestive  inflammation 
of  the  mucous  and  cutaneous  surfaces. 

Pressure  by  means  of  well-applied  bandages,  elastic  webbing,  or 
strapping,  is  of  essential  service  in  supporting  the  feeble  vessels  iu  con- 
gestive inflammations.  In  many  cases  pressure  may  be  advantageously 
conjoined  with  absorbents  and  rubefacients,  as  mercurial  and  camphor 
liniments,  or  the  plaster  of  mercury  and  amtnoniacum.  This  treatment, 
by  removing  congestion,  and  promoting  the  absorption  of  inflammatory 
effusion,  is  especially  useful  in  chronic  forms  of  inflammation  accompa- 
nied by  thickening  of  parts,  as  in  the  joints  and  testes. 


CHAPTER  V. 

SUPPURATION  AND  ABSCESS. 

Suppuration,  or  the  formation  of  pus,  has  already  been  i-eferred  to  in 
the  last  chapter,  as  one  of  the  results  of  inflammation.  It  consists,  in 
fact,  as  will  be  presently  described,  of  a  continuance  and  exaggeration 
of  one  of  the  factors  of  inflammation — the  excessive  formation  of  white 
cells. 

Chabacters  of  Pus. — Pus  presents  considerable  variety  in  its  general 
character,  according  to  the  nature  of  the  patient's  constitution,  or  the 
condition  of  the  part  in  which  it  is  formed. 

When  formed  in  a  person  of  healthy  constitntion,  as  the  result  of 
sthenic  inflammation,  it  is  an  opaque,  creamy  fluid^  thick,  smooth,  and 
slightly  glutinous  to  the  touch;  of  a  yellowish-white  color,  with  a 
greenish  tinge,  having  a  faint  odor,  and  an  alkaline  reaction.  Its  8|>e- 
cific  gravity  is  from  1030  to  1 033.  Chemically,  it  contains  various  albu- 
minous compounds,  with  fatty  matters,  and  salts,  chiefly  chloride  of 
sodium:  it  usually  gives  off  a  small  quantity  of  ammonia.  Pus  pre- 
senting these  characters  is  termed  healthy  or  laudabla. 

When  admixed  and  tinged  with  blood,  pus  is  said  to  be  saniotia; 
when  thin,  watery,  and  acrid,  ichorous;  when  containing  cheesy-looking 
flakes,  it  is  termed  curdy ;  and  when  diluted  with  mucus  or  serum,  it  is 
frequently  called  muco-pun^  or  sero-pus.  Besides  these,  pus  presents 
many  other  varieties.  Thus,  for  instance,  when  formed  from  bone,  or 
in  the  neighborhood  of  the  alimentary  canal,  it  has  a  peculiar  fetid  odor. 
Its  chemical  composition  may  likewise  vary  under  different  circum- 
stances: thus,  ordinary  pus  formed  in  tlie  sofl  parts  contains  merely  a 
trace  of  phosphate  of  lime,  whereas  that  which  is  formed  in  connection 
with  diseased  bone  has  been  found  by  B.  Cooper  to  contain  2^  per  cent, 
of  this  salt.  Pus  presents  other  ]>eculianties,  which  are  only  cognisable 
by  their  effects  on  the  system :  thus,  the  pus  from  apeciflo  sores  pos- 
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*m  contafsioiia  properties,   tbonj^h  in  chemicaU  microscopical,  Aud 
|iby)ii'-a1  ct>iwtiL«tion,  il  docs  not  differ  Tfom  olhtr  forms  of  tliat  fluid. 

mioroscopio  Characters. — On  examining  pus  under  tlie  micro- 
woiH*,  it  ih  found  to  constat  of  corpuscles  floating  in  a  homogcncms 
fluid,  llie  "liquor  puris."  These  C(^rpuscles,  about  5^.^^  '-o  in'011  ^^  ^^ 
Inch  in  dinrneier,  ai>e  composed  of  u  semi-transparent  cell-wnil.  conLnin- 
ins  two  or  three  nuclei,  wbicii  are  rendered  very  apparent  by  acetic  acid 
(Fig.  71  ).  The  apfioarancc  here  dcsi-rihed,  however,  is  that  of  the  cor- 
pusdcfl  in  thf*  dead  state,  after  removal  fmm  the  body,  nnd  when  their 
t4*niperatiirc  has  fallen.  The  i*eaearchcs  of  Von  Kecklinghauscn,  Sctmltze, 
ADcl  otbcr«,  have  abown  that  these  corpuaeles  (and  the  wliiLe  corpuscles 
of  the  blood)  undergo  elmn^es  of  form  like  tliose  of  the  amceba.  When 
examined  under  favorable  circumstances,  they  are  seen  to  shoot  nut 
pnijections  and  to  witlxiruw  them  ;  and  it  ha.s  also  been  found  that, 
like  the  amadta,  they  have  the 
|)ower  of  ineorporatin*!  into  their 
Miltstnnoe  matters,  sucli  as  pig- 
inent«,  with  which  they  come  into 
conta(*t.  HesidcB  these  corpus- 
cles, granular  matter,  particles  of 
iiie,  and    disintegrated    cells, 

UHiially  found  admixed  in  greater  or  less  nmount.     The  greater  the 
qunolity  of  corpuscles,  the  richer  and  more  creamy  is  tlie  pus. 

In  many  cases,  however,  the  microscopical  characters  of  pus  differ 
from  ibose  that  have  just  been  ^iveii.  Thus,  iu  the  thin*  i;reasy,  yellow- 
isb-lo'>kin£r  pus,  »oniewbat  resembling  melted  butter,  which  we  Ihid  iu 
Uie  Joints  in  pyiemia,  the  pus-corpuscU*8  are  irregular  in  outline,  and  not 
wi  di&tinelly  nucleated  (Fig.  72);  and  in  some  forms  of  chronic  abscess, 
when  the  pus  i^  thin  and  curdy,  the  pus-corpuscles  present  a  somewhat 
similAr  apt»earance,  unilergoing  fatty  degeucialion  (Kig.  73). 


Yif.  71.— rt.  Uenlllir  Pu*  cell*.    *.  Tr«al<-d  with 
Ac*;!''  AcM.     Magntfled  SiOO  DUme.an. 


Tl(i.  7f--~Tw-c9\U  ttvm  P^rjooilo  AImomv. 


Flff.  7X— Pot-voUK  from  Serofoloutt 
AbaMu. 


Lagnosis. — The  dinjynnsis  of  pns  is  usually  easy,  but  some  fluids 
Eiuble  jMis  ho  cloHidy  to  the  naked  eye,  that  the  microscope  is  neces- 
sary to  establish  their  chai'acters.  From  huaUfnj  mucun  there  is  no  diffl- 
cnltv  in  distinguishing  pu^i;  but  when  mucus  has  l>een  thickened  and 
iTpndcrei)  opnqire  by  inflttmmation  and  is  mixed  with  exudation-cells,  it  ia 
limjMisfciltlv,  and  can  never  he  necessary  to  distinguish  it  from  pus.  7'wr- 
bid  mrrum^  containing  broken-down  and  granular  flbrine,  frequently  met 
wilb  in  serons  sacs,  and  noftened  Jibnne^  as  in  clots  and  inflamed  vessels, 
ftrt>  distinguished  from  pus  by  the  absence  of  pns-cells.  Aihennua  is 
r«coguize<l  by  the  presence  of  chnlestcrine-scales  and  frtt,  ftr»d  by  the  non- 
itcDce  uf  the  characteristic  pus-corpuscle.    In  tubt^rcle  ixad  cancer  the 
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absence  of  the  true  piis-cell,  and  the  presence  of  ap(>eai*anceft  chacaeler- 
islic  of  the8e  morbid  products,  C8t:»bli3h  the  diagnosis.  Wlien  it  is 
admixed  wiLb  bloody  the  detoi^tioii  of  pus  is  often  very  dilUcult,  and 
indeed,  cannot  in  ninny  cases  lie  sati«fat'torily  accomplislifd,  on  account; 
of  the  close  re«einbliuice  between  the  white  corpuscles  and  its  cells. 
Wlipn  j>U8  ia  diffused  in  milh^  as  in  some  forms  of  lacleal  abacpsa,  the 
corpuscles  of  this  fiuiil  will  he  seen  to  be  smaller  and  clearer,  with  a 
more  defined  outline  than  those  of  pus. 

l*youKNEsi8,  or  the  Formation  of  Pns,  is  an  interesting  study.  The 
older  Suri^eons  believed  tliat  tliis  fluid  was  formed  by  the  breaking  up 
or  diaintegraton  of  the  solid  tissues,  or  that  it  was  the  result  of  their 
liquefaction  or  saponification  by  the  fluid  products  of  inflammation. 
UewBon  and  Hunter  exposed  the  falhicy  of  these  opinions;  and  modern 
pathologists  look  upon  pus  as  a  direct  product  of  inflammation.  When 
suppuration  lakes  place^  there  is  indeed  a  l>reakin<7  up  of  the  tissues; 
but  it  is  not  their  mere  debris  which  constitutes  pns. 

The  close  rcflcinblance  between  the  white  blood-corpuscles  and  those 
of  pns  was  pointetl  out  as  long  ago  as  1S42,  by  Dr.  W.  Addison,  and 
subsequently  by  Dr.  A.  Waller,  but  their  observations  Rceni  to  have 
been  almost  forgotten  until  about  cij^ht  years  ago,  since  wliich  time  an 
interesting  investigation  has  been  carried  on  by  several  observers,  as  to 
the  source  of  the  pus-corpuscles,  and  the  manner  in  which  their  numbers 
become  increased.  The  i*esearches  on  this  point  liave  an  intimate  con- 
nection wiih  those  to  which  reference  was  made  in  the  previous  chapter, 
on  tite  behavior  of  the  white  corpuscles  of  the  blootl  in  inflammation. 

The  morle  of  formation  of  pU8  has  been  examined  by  Cohnheim,  UofT- 
maun,  and  Von  Recklinghausen,  in  thecornea  of  the  frog — a  non-vascular 
tissue.  On  injuring  the  cornea,  there  follows  in  two  or  three  days  a 
yellowish  opacity,  due  to  pus-corpuscles,  and  commencing  always,  ac- 
cording to  Cohnhcim,  at  the  periphery,  even  when  the  lesion  is  central. 
The  pus,  it  is  hence  inferred,  cannot  have  been  formed  in  the  cornea,  but 
must  have  come  from  without^  but  from  what  source?  It  had  been 
shown  that  finely  divided  coloring  matter,  when  brouirht  into  contact 
with  cells,  fluch  ns  those  of  pus,  is  taken  up  and  retained  by  them.  Ac- 
cordingly Cohtdieim  introduced  anitirie  blue,  and  Hofl'mann  and  Von 
Kccklinghausen  cinnabar  Into  tlio  blood;  and,  on  afterwards  examining 
the  pus,  found  it  colored  by  these  substances,  which  had  been  taken  up 
by  its  corpuscles.  On  introducing  the  same  substance**  into  the  anterior 
chamber  of  the  eye,  and  the  iiijuretl  cornea,  no  such  effect  was  produced. 
Hence  the  inference  was,  that  at  least  many  of  the  pus-cells  come  from 
the  blood. 

It  is  still  a  debated  question,  whether  all,  or  even  the  majority,  of  the 
puB-corpusclcs.aiT  to  i>e  accounted  for  by  migration  of  while  cells  or 
leucocytes,  as  they  have  been  called,  through  llie  walls  of  the  blood- 
vessels. That  this  is  the  source  of  most  of  them,  was  the  view  held  by 
Oohnheim,  who  regarded  the  blootl-forming  organs — the  spleen  and  lym- 
phatic glands — as  their  ultimate  source.  Others,  however,  including 
Billr*»tli,  Ilofl'mitiin,  and  Von  Recklingtiausen,  consider  that  a  large  pro- 
portion of  the  pus-celts  must  be  formed  in  Ihe  tinKUcs  outside  the  vessels, 
especially  in  the  corpuscles  of  the  connective  tissue.  This  view  is  thiit 
which  appears  to  bo  most  generally  received  Uurdon  Sanderson  re- 
marks that  'Mn  every  limited  inflammation  nf  the  suhcutaneoua  tissue, 
and  in  the  neighborhood  of  every  sulH'utaneous  abscess,  a  region  is  found 
outside  of  tlie  focus  of  suppuration,  In  which  the  connective  tissue  cx>r- 
puaclcs  present  alterations  which  are  so  distinct,  that  it  is  impossible  foi* 
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f  one  who  U  conversant  with  them  to  doubt  that  they  sfgnify  that 

he  tU»iic  is  germinating. 

Relation  of  Suppuration  to  other  Changes  in  the  Tissues. — 

'he  pflsentifll  chnrnc-teriHlic  of  stupptii'atiun   is,  a?*  has  been  sliowii,  the 

levelopment  in  excessive  number  of  corpuscles  closely  reseinblinjj,  if  not 

iilowl  identicnl  with,  tlie  colorless  corpuscles  of  U»e  !>Ioo<1.     It  is  flcpen- 

nt  on  iiiSnmruatioM,  although  in  some  cases,  such  us  tlie  ^^cohl  abscess'' 

be  hepenfler  described,  tlie  other  phenomena  of  inflammation  mriy  be 

rery  slightly  marked;  and  it  therefore  is  found  to  occur  along  with  the 

ither  tissue  changes,  whether  of  repair  or  of  destruction,  which  Ai*e  con- 

lected  with  iQaammati<m. 

The  process  of  repair  of  injuries,  as  will  be  described  hereafter,  Is 
^tended  in  general   by  more  or  less  of  inflammation,  under  wliich  a 
(apply  of  orgitnisable  tibrinous  matter  or  lymph  is  thrown  out,  and  iiu- 
jergoes  conversion  into  cicnlriciid  tissue.     Very  frequently — especislly 
ler  exposure  to  the  air — suppuration  takes  pbice  at  the  same  time. 
linarily  health)*  subject,  this  plastic  or  adiiesive  inflammation 
gains  ground,  and,  overcoming  the   tendency  to  suppuration, 
dofte<)  the  wouml.     In  such  oases  tlie  pus.  so  long  as  it  is  formed,  is  of 

kibe  ''healthy"  or  *' laudable'*  kind.  And  lliouiih  the  suppuratii»n  is  l»y 
no  means  essential  to  the  prwess  of  repiiir,  still  the  presence  <»f  pus  of 
|(bi»  kind  indicalea  a  healthy  condition  of  tlie  system  and  of  the  part. 
I  Jn  other  cases,  especially  in  cachectic  or  specitically  diseased  states  of 
uie  system,  the  material  effused  from  the  blood-vessels  is  deflcient  in 
(plastic  property,  neither  repairing  the  wound  nor  forming  "laudable" 
pus;  but  consisting  of  thin  serous  fluid  containing  c<»rpuscles.  This 
will  be  again  referred  to  in  Chapter  VII.,  in  describing  the  process  of 
^  Union  by  Adhesive  Inflammation.'* 

CmCCMSTANCES  INFLLENCINO  TUK  TeNDEVCY  TO  SUPPURATION. — Wliy 

to  the  adhesive  or  fibrinous  products  of  inflammation  preponderate  in 
ime  cases,  and  the  suppurative  or  corpuscular  iu  otlu'rs?  This  ques- 
tion lias  t>een  closely  investigated  by  Ilmiter,  Bichat,  Kokitansky,  and 
J.  H.  Williams,  and  has  lieeu  very  clearly  answered  by  Sir  James 
'nget,  who  has  pointed  out  that  the  difference  is  dependent  on  three 
.u«cs: — 1.  1*he  state  of  the  blood;  2.  The  scat  of  the  inflammation;  3. 
he  <lr*grec  and  character  of  tlie  inflammation. 

1.  State  of  the  Blood. — l^aget  applied   blisters  to  tliirty  different 
patients,  and  collected  the  sero-flbrifious  fluid  that  accumulated  in  the 
»leba.     In  those  who  were  suffering  from  purely  local  diseases,  the  con- 
Itiltition  being  otherwise  healtliy,  the  fluid  was  Arm,  fliameutous,  anfl 
tJnalic;   in  cachectic  or  phthiKJcal  patients  it  was  almost  wholly  cor- 
tuM^ular;  with  every  intertuetliate  variety,  according  to  the  condition 
►f  the  system.     As  a  general  rule,  in  young  persons  and  in  tho*s«  of 
ml  constitution,  the  tibrine  is  plastic;  hence  it  is  in  these  individuals 
we  may  chiefly  biok  for  the  union  of  wounds  by  adhesive  inflam- 
»ion.      In   scroCulouH   conbtitntions,  on   tbo  other  hand,  the  inflam- 
mation that  i«  eatcited  by  a  trivial  injury,  as  the  sprain  of  a  joint  for 
ia»tauce,  is  very  apt  to  run  on  to  suppuration.     So  again,  in  certain 
ctchectic  Atfttes  of  the  system,  slight  wounds  suppurate,  or  fester  as  it 
u  Urmed. 

i.  The  Seat  of  inflammation  modilies  its  product  very  considerably, 
u  Biclittl  and  Hunter  long  ago  pointed  out.  8erous  membranes  are 
pnine  lu  flbrinons,  the  mucous  to  suppurative  inflammation;  and  in 
•'Volar  tissue,  both  flbrine  and  corpuscles  are  found.  This  general  ride, 
'lowfvcr,  is  subservient  to  the  state  of  the  constitution,  and  Lu  the  in- 
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fluence  of  certaiD  specific  diseAses.  Thus  in  diphtherin  and  croup, 
lymph  in  pouied  out  on  the  mncouB  iiu'inlirnne  of  the  throat;  whitstf  in 
uaipvumn,  pus  is  foimed  in  the  cavity  of  the  pUnira. 

3.  The  Degree  ftnd  Character  of  the  inflaramalion  moflify  coii- 
sitlernbly  Llie  product.  When  llie  iiiflnmmtUion  is  of  an  active  sthenic 
chumcter  in  a  henlthy  conBtitntion,  it  requires  considcrnlde  inlensity  to 
give  rise  to  siippurntion.  It  is  only  wlieie  tiie  system  is  strongly  pre- 
Uisposeti  by  struma  or  cachexy,  that  vt^ry  slight  iiiflaminali(»ns  Icrrni- 
nate  in  this  way.  The  degree  of  inflamniaticm  required  For  llie  formation 
of  pus  varies  greatly,  but  it  is  always  greater  than  that  necessary  for 
plastic  exudation.  Certain  /nrmt*  of  inflamnmtiim  are  always  attended 
by  specific  products.  In  pyremia,  for  instance,  all  the  producls  have 
a  suppurative  tcn«k'ncy,  even  wlien  serous  membranes  are  inflamed.  In 
croup,  on  the  other  hand,  lliere  is  a  disposition  to  plastic  elfusion  even 
on  m\i(!Ous  surfaces.  The  specific  character  of  the  inflanimnlion  olten 
dctt'rmines  the  supervention  of  suppuration:  some  diseases,  such  as 
gonorrhcpa  an^l  ophthalmia,  consisting  essentially  in  the  secretion  of 
pns  by  a  free  surface. 

4.  In  adilition  to  the  conditions  above  mentioned,  the  Local  Con- 
dition of  the  Part  influences  tlie  probability  of  suppuration.  Thus  a 
suboutnnt-'ous  wound,  as  in  tenotomy,  dues  not  suppurnte;  but  if  it  ht 
opened,  and  its  interior  expose<1  to  the  uir,  tlien  siippunttlon  tiikes 
place.  For  the  same  rcasoi*  all  ulcers  suppurate.  The  hHlginenl  of 
foreign  bo«1ics,  as  of  urine,  a  piece  of  bone,  or  a  bullet,  by  exciting 
intense  am)  continuous  inflammation,  almost  inevitably  leads  to  sup- 
puration, which  is  indeed  the  means  .idopled  by  nature  for  their  re- 
moval from  the  system. 

The  puiiATioN  of  suppuration  varies  greatly.  Inflammation  very 
commonly  terminates  in  the  formation  of  pus.  In  the  course  of  about 
three  days;  at  other  times  a  ranch  longer  perifnl  than  this  is  required, 
the  infliitnmatory  action  bcin^  passive  and  Itinguid.  When  once  sup- 
purati<»n  has  been  set  up,  it  may  continue  for  an  iiuletUiite  time;  the 
i'lunmtion  of  pus-cells  l»eL'oraiiig,  oa  it  were,  the  cHtablished  condition!  of 
the  part.  It  is  not  uncommon  to  find  purulent  discharges  from  muuoua 
membranes  continuing  for  years, 

SVMi'TOMs  ov  St  I'pritATioN. — Tliosc  are  local  and  constitutional. 

The  Local  Syxnptoma  diflor  as  the  suppuration  occurs  on  a  mucous 
surface,  or  in  the  interior  of  a  tissue  or  organ. 

When  an  inflame*!  mutttutt  surface  is  about  to  sujipurat^,  the  mem- 
brane presents  the  onlinary  characters  of  active  iullanimation,  being 
hot,  swollen,  red,  and  often  painful;  to  these  a  discharge  is  speedily 
supcradde<l. 

When  suppuration  is  about  to  take  place  in  the  nubiifance  of  tittHuea 
or  «iv/o»jt,  so  as  to  give  rise  to  an  abscess  in  one  of  the  forms  to  be 
prt'sonlly  described,  the  local  symptoms  of  inflammation  undergo  cer- 
tain modilications  indicative  of  the  sui>erv€ntiou  of  this  action.  The 
pain  becomes  throbbing;  the  part  swells  and  Itocomes  tense,  but  after  a 
time  softens,  and  fluctuation  or  undidation  may  be  detected  In  it. 
The  skin  beciunes  glazed,  red,  shiny,  and  mdemalous.  In  other  cases, 
again,  supptiration  occurs  without  any  evident  sign  of  local  inflararaa- 
tion,  the  presence  of  the  pus  revealing  itself  by  swelling  and  fluctuation 
only. 

Constitutional  Symptoms On  the  su|)ervcntion  of  extensive 

suppuration  the  ordinary  symptoms  of  inflammation  subside,  and  are 
usually  interrupted  by  the  occurrence  of  chills,  alternation  of  heat  and 
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Id,  on  if  the  formntion  of  pus  be  extensive,  by  serere  and  long-^on- 

ioued  rigors.     TUe  fever  oflun  assumes  a  souiewliat  intermittent  clia- 

Lfter,  mid  its  iniendiiy  lessen'^,  the  puUe  becmning  soft,  t)inti^)i  qiuck. 

'he    teiui>eratiiro  is    liabitimlly  ahovt;  ncirraal  and  risea    coiisiderniily, 

•rhaf>s  t]|>  to   104 -*  F.,  with  tolerable   rcgnUrhy  at  one  ]»erio<J  ftt  the 

toy,  and  e>i>eci»lly  during  the  occurrence  of  rigors      If  ptis  he  formed 

sutXleient  quantity  for  its   dise.lmrge   to  BCt  aa  a  Bevore  drain  on  the 

ooDsiitiition.  other  symptoms  set  in,  dependent  on  the  loss  thitt  is  going 

on.     The  (iatient  becomes  weak,  the  nutrition  is  impaired,  and  htictir  is 

e«laMi'!ihed. 

Hectic  does  not  come  on  unless  there  be  n  discharge  of  pns  from  the 
iV!U.eni.  No  hectic  occurs  so  long  as  an  abscess,  honrever  large,  con- 
ues  unopened  ;  but  it  may  8ui>erv(;ne  witli  groat  rapi(Uty  when  once 
contents  arc  discharged.  1  hnve  known  large  abscesses  to  exist 
tnopenetl  for  several  years,  without  any  constitutional  disturbance; 
»ut,  ti»  soon  as  the^'  were  opened,  wetl-markcd  hectic  set  in,  which 
■edily  carried  off  the  patient. 
cctio  is  essentially  a  fever  of  debility,  conjoined  with  irritation. 
kciation  and  general  loss  at  power  invarialily  accoinpan}'  it.  The 
K,  which  is  quick,  sranlhand  incom{>re8sibIe,  rises  from  ten  to  twenty 
above  its  normal  standard;  the  tongue  becomes  red  at  the  edges  and 
ip;  the  ehetfks  are  often  flushed,  and  the  eyes  glistening,  with  dilated 
'pupils;  all  these  symptoms  have  a  tcntlcncy  to  exacerbations  afler 
icnls  and  towards  evening.  There  is  also  increased  action,  eithei*  of 
he  skin,  bowels,  or  kidneys.  Thus,  profuse  sweating,  copious  purging, 
nd  abundant  deposits  of  lithates  in  the  urine  take  place;  these  dis- 
larges  often  alternate  with  one  another,  as  it  were,  melting  the  patient 
^way,  and  hence  are  termed  colliquative.  The  debility  gradually  in- 
ircasing,  the  patient  rapidly  wastes,  and  at  last  dies  from  sheer  exhaus- 
ion,  the  conjoined  result  of  fever,  malnutrition,  and  wasting  discharges. 
^u  some  cases  o(  extensive  suppuration,  espoci:dly  in  children,  heclio 
not  occur,  but  lunmsmus  or  atrophy  takes  place  with  amyloid  de- 
^ralion  of  the  viscera,  more  especially  the  liver,  the  child  wasting 
;y  wiihoui  fever,  aud  being  carried  off  at  last  by  exhaustion  or  some 
•current  disease. 
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ABSCESS. 

S^ippufAtion  may  occur  on  the  mucous  or  serous  surfaces,  or  on  the 
irfkce4  of  ulcers  or  wounds,  const  ituting/'M7*i</fn^  Secretion  or  Exnda" 
;  or  pus  may  l>e  cotlecteil  in  the  interior  of  a  tissue  of  an  organ, 
>rming  nn  Ah^rf^m. 

u  Abscess  signifies  a  collection  of  pns  occnrring  in  any  of  the  Hs- 
or  organs  of  the  body.     In  structure,  an  ahaccas  consists  of  an 
ulation  of  pns  situated  in  the  midst  of,  and   sniTounded  on  nil 
by,  a  layer  of  fibrine  deposited  in  and  consolidating  tlie  neighbor- 
issues.      This   lymph,  which   constitute!*   the   wall  of  the  absci-ss, 
greatly  in  thickness  and  consistence;  in  some  cases  Iwing  scarcely 
'ptible,  in  others  some    lines   in   thickness  and  of  corresponding 
ftnuness,  constituting  perhaps  the  principal  part  of  the  mass.     'IMds  wall 
of  **  limiting  fibrine"  is  very  vascular,  in   consequence  of  the  inflamma- 
Uon  and  congestion  of  the  tissues  that  enter  into  its  composition.     Sur* 
g(OQ«  divide  abscesses   into  various  kinds,   according  to   the  symptoms 
ttUnilina  them,  their  duration,  and  their  cause.     Thus  ihey  speak  of 
^wieanii  Chronic,    Hot  and    Cold,    Lymphatic,   Diffuse,    Metastatic, 
T'^Oiie,  and  Puerperal  Abscesses. 
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Acute  or  Phlegmonous  Abscess  inny  be  taken  an  the  type  nf  the 
disease.  When  iL  is  about  to  form,  the  part  which  has  been  previously 
iiitlMincd  swells  eonsiilcrnblVf  ^vith  a  throbbing  pulsAtilc  pain  ;  tlie  hkin 
becomes  shining,  glazed,  and  of  a  somewhat  purplish  rtKl.  If  the  ub- 
BL'ess  be  very  deeply  Hented,  the  6U|>erimpo8ed  tissues  become  branny 
and  oedematoiis,  wiihout,  perhaps,  any  other  sign  indicating  the  exist- 
ence ol'  pus.  As  the  swelling  approaches  the  surface,  it  jsoftens  at  one 
part,  where  fluctuation  becomes  perceptible,  and  a  bulging  of  tlie  skin 
covering  its  suuimit  takes  place  :  this  pointing  of  thf  ahxcesn  indicates 
that  it  is  about  to  burst  and  discharge  its  contents,  which  it  speedily 
will  through  a  circular  aperture  formed  in  the  skin. 

The  intimate  pathological  phenomena  attending  the  formation  of  an 
abscess  are  as  follows.  In  the  inflamed  part,  a  collection  of  while  cells 
takes  place  in  the  areolar  tissue  and  gradually  increases;  meanwhile, 
the  proper  tissue  of  the  part  is  broken  down  and  removed,  or  its  shreds 
may  remain  mixed  with  the  pus.  The  tissue  lying  l>eyond  this  collec- 
tion of  pus  is  very  vascular,  and  is  infiltrated  with  new  plactic  matter, 
whirli,  in  healthy  slates  of  the  system,  forms  a  layer  of  "limiting 
filirinc'Nn*  **  limiting  mcndirane." 

An  abscess,  |>erhaps  originally  deeply  fonned  in  the  substance  of  a 
limb,  increases  by  the  uddilions  of  cells  from  the  blood-vessels  of  the 
limiiing  membraiie,  and  also  probably  from  the  action  of  the  already 
existing  amoeboid  cells  in  the  tissues  with  which  they  come  into  contact. 
As  the  abscess  extends,  it  has  a  special  tendency  to  approach  a  free 
surface,  whether  that  be  external  or  internal,  skin  or  mucous  niemt>rnnc  ; 
the  tissues  between  it  and  the  surface  towards  which  it  is  progressing 
being  gradually  broken  down,  at  the  same  time  that  the  foroiation  of 
cells  is  iuereuscd  by  the  continuance  of  the  intlamniatory  pnn'ess  in  this 
direction.  It  is  in  this  that  the  pot»/t»7  essentially  consists.  As  the 
abscess  approaclies  the  surface,  the  skin  at  Hrst  becomes  more  or  less 
li\id,  tense,  and  aHlematons,  indicating  the  interference  with  its  circula- 
tion ;  as  the  summit  of  the  abscess  presses  upwards,  the  owrlying  skin 
loses  its  tension  and  l>ecomcs  relaxed  ;  it  then  sloughs  at  the  most  cen- 
tral point,  flora  which  the  cuticle  has  previotwly  peeletl  off,  and,  the 
outward  pressure  of  the  pus  speetlily  detaching  the  slough,  the  abscess 
discharges  itself  Tliough  acute  abscesses,  if  loft  to  themselves,  usually 
run  this  course  and  burst  through  the  skin,  the  mucous  or  serous  sur- 
faces, or  even  intt)  tlie  interior  ol"  joints,  yet  some  collections  <»f  luis,  if 
very  deejily  sealed,  cannot  fiml  their  way  to  the  snrfnce,  but  extend 
through  the  areolar  planes  of  the  limb  in  a  lateral  direction,  burrowing 
and  undermining  the  parts  to  n  great  extent;  or,  if  situated  in  dense 
and  unyielding  siructures,  as  in  bone,  are  imprisoned  within  a  cnse 
thi*ough  which  they  may  be  unable  to  penetrate;  in  other  rare  instances, 
the  pus  becomes  absorbed,  and  the  abscess  disappears.  Alter  an  ab- 
scess has  burst  or  has  been  evacnate<l,  its  walls,  which  have  a  close 
resemblance  to  a  granulating  surface,  contract  and  become  corrugateil^ 
and  gratlually  close  the  cavity  ;  in  some  cases,  however,  the  cavity  docs 
not  completely  close,  but  contracts  into  a  narrow  canal,  forming  a  sinus 
or  lislula  (p.  ItM). 

Difiuse  Abscess  forms  rapidly  in  the  areolar  tissue,  as  the  result 
of  dilTuse  intlaninialion.  There  is  no  limiting  fibrine,  and  hence  the 
pus  oltcn  8j>reads  widely,  producing  extensive  destrticiion  of  parts 
before  it  is  discovered.  A  particular  variety  of  this  I'orm  of  abscess  is 
the  Pverperai^  occurring  in  women  after  parturition  in  various  parts  of 
the  body,  especially  in  the  iliac  fossa,  in  the  areolar  planes  of  the  thigh 
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or  in  ibe  Joints,  and  in  the  ndipose  tissue  of  the  orbit,  often  destroying 
the  nlohu  of  the  eye.  To  these  farms  of  the  disense  the  Metastatio 
Abscesses  are  closely  allied.  They  commonly  occur  as  consequences 
of  pyaLMula,  are  very  numerous,  and  ui'e  met  wiLli  in  the  suhslam-c  of 
orguns  na  well  as  iu  the  areolar  tissue  and  joints.  The  last  three  bpecics 
of  a'lscess  are  vaiiclies  of  the  acute  form. 

Chronic  Abscesses  are  of  very  common  occurrence.  The  tissue  in 
llje  vicinity  of  a  piece  of  dead  bone  being  irritated  by  its  presence,  or  a 
Ulnnd  or  some  portion  of  tlic  aul>cutnncoua  nroolar  tisHue  having  become 
indurated,  lender,  or  subaeutely  inttamed,  at  last,  slowly-  and  wiiliout 
any  conslilutionul  s^'niptoms,  or  much  appearance  of  local  disturbance 
except  the  swelling,  sufteni«  and  breaks  duwn  into  a  somewhat  thin, 
flaky,  curdy,  puril'orm  fluid,  though  iu  some  instances  the  pus  is  per- 
fe>ctly  healthy.  These  abscesses  do  not  readily  |>oint,  hut  often  extend 
laterally,  burrowing  for  a  considerable  distance  IVom  their  original  seat, 
Ju  oilier  cases  ihcy  become  circumscrihcd  by  a  thick  and  dense  wall  of 
fibriue,  through  which  it  njay  he  extremely  difficult,  and  perhaps  im- 
|iub-»ibte,  to  detect  fluctuation;  the  disease  then  simulating  a  solid 
tumor.  The  duration  of  these  chronic  abscesses  without  opening  is 
olWn  very  remaikable,  even  when  silualed  in  soft  parts;  I  have  seen 
large  chronic  nb'>ce-saos,  in  the  iliac  lo^^a  and  groin,  perfectly  stationary 
lor  nearly  two  years.  Wlicn  situated  in  denser  structures,  as  in  the 
substance  of  the  breast,  the  wall  nmy  l>ecomc  so  dense  as  to  resemble  a 
cyst,  and  ibe  disease  will  continue  in  the  same  state  for  a  great  length 
of  time.     In  the  bones,  abscesses  ma^'  exist  lor  an  indefinite  |ieriod. 

Cold,  Lymphatic  or  Congestive  Abscess  often  occurs  with  but 
slight  precursory  local  symptoms,  ur  even  without  any  at  all.  The  pa- 
tient, who  has  iiHually  Iwen  cachectic,  and  has  sutfered  some  time  from 
general  debility,  feels  slight  uneasiness  iu  the  groin,  iliac  fossa,  or  axilla, 
aud  duds  suihh'nly  a  large  fluctuating  tumor  in  one  of  these  situatious: 
tliere  is  |)erhaps  uo  pain  iu  the  part,  and  no  discoloration  of  the  skin, 
It  the  Uuctnatiou  is  always  very  distinct,  the  limitiug  tibrine  being  iu 
ill  quantity.  On  o|xniing  tfuch  an  abscess  as  this,  there  will  usually 
be  a  copious  discharge  of  thin  unhealthy  pus,  which,  when  cxamtueit 
under  lUe  microscope,  will  l>e  founil  to  contain  ill-developed,  withered 
CttlU ;  til  some  ca^^es,  the  contents  appear  to  be  a  clear  Bemt-tcanstparenC 
or  oiiy-Io4»king  mutter,  probnbly  Kcro-plastic  effusion. 

Tytopanitio  or  Emphysematous  Abscess,  which  contains  gas 
M  well  us  pus,  is  occasnuialty  met  wich  in  the  neighborhood  of  the 
mucous  canals,  chiefly  at  the  anterior  and  lateral  parts  of  the  abd(»roi- 
n&l  walls,  and  olfout  the  sacrum,  Son)elimes  the  communication  willi 
tiie  intestine  is  very  free;  in  other  cases  il  is  not  so  evident.  These 
collections  are  often  (jerfectty  resonant  on  percussion,  the  air  lieing 
above,  the  fluid  below;  and  sometimes  gurgling  is  \'eiy  distinct  in  them. 
Situation,  Size,  &c. — Abscesses  are  met  with  In  all  rt^yiouH  of  the 
body,  but  mure  especially  where  the  arccjlar  tissue  Is  abunilaiit,  nutl  the 
mb**Ji\fviii  ghmds  are  uuuierous.  They  may  occur  at  any  ptrwJ  of  life^ 
from  the  eutliest  inrauey  to  olil  age.  1  have  opened  a  very  large  al>scess 
in  the  axilla  of  a  child  about  a  fortnight  old.  ^i'heir  aize  varies  from 
til  at  of  A  ptn*s  point  lo  a  tumor  containing  a  pint  or  more  of  pus.  ]n 
•OHIO  cases,  when  vei*>'  large,  they  are  mttUihcular^  the  ditVerent  cysts 
being  connected  by  imrrow  channels  of  communication :  in  this  way  i 
bavc  neen  a  large  abscess  extending  from  the  lumbar  veitebrfe  through 
tiati  iliac  fossa  down  the  thigli,  the  hnm,  and  the  leg,  until  at  last  il 
upeued    by   the  side  of  the   tendo    Acliillis,   forming  live   or   six 
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distinct  cysts,  communicatiuf;  with  one 
aiiuther  by  coittracteil  cbanncls  (Fig. 
74) 

Effects — The  prtHKnre-eJffrU  of  nn 
al'sccss  are  ofluu  important.  iJy  prea- 
sure  on  the  nerves  of  a  part,  it  may  give 
rise  to  very  sevei'e  pnin  and  itpiism  at  a 
dislnncu  from  its  seat.  The  pains  occa- 
sioned by  the  pressure  of  stjtue  fortna 
of  chronic  abscess  upon  neighboring 
nerves,  have  been  mistaken  for  thtise 
of  rheumalism  or  neuralgia.  When 
blood-vessels  come  into  i*elation  with 
an  abscess,  tbcy  usually  become  coated 
by  a  thick  layer  of  lymph,  whicli  pro- 
tects them  from  injury.  In  some  cases, 
however,  they  are  olilitcratcd  by  the 
conjoined  effects  of  the  prcKSui-e  and  the 
inHunimatiou,  in  which  they  act  well  as 
the  adjacent  lissues  pariako.  In  other 
cases,  more  particularly  in  strumous 
and  cachectic  individuals,  llie  bbxxl- 
vessels,  not  having  been  guarded  by 
lympli,  have  ulcerated  ami  burst  int<i 
the  cyat  of  the  abscess,  occasioning 
sudden  and  dangerous  or  even  fatal 
btemorrhago  (p.  \11).  It  is  seldom, 
however,  that  a  large  artery  or  vein 
pours  its  contents  into  an  abscess  that 
has  not  l>eenopene<l.  These  occurrences 
have  chiefly  taken  place  in  tlie  neck,  in 
which  situation  Ijoth  the  carotid  artery, 
as  in  n  case  described  by  Lision,  and 
the  internal  jugular  vein,  have  o|>ened 
Into  the  cyst  of  nn  ahsccss.  Tlie  various  mucous  canals,  esp<ciatly  the 
trachea  and  the  urethra,  may  be  injuriously  compressed  by  neighboring 
abi^cesses;  so  aUo  bones  may  become  necrosed,  and  joints  inflamed  and 
dcplroyed,  from  the  same  cause. 

Diagnosis.— The  diagnossis  of  abscess,  tliough  usually  easily  made, 
at  times  requires  close  attention.  The  Surgeon  l>clieves  that  an  acute 
abscess  is  about  to  form  when,  after  rigors  and  some  moililicaiiou  of  the 
inflammatory  fever,  he  finds  the  local  signs  characteristic  of  the  forma- 
tion of  pus;  more  especially  a  throbbing  pain  in  the  part,  with  sofl^'ning 
of  nny  induration  that  miiy  have  existed,  and  ivdema  of  the  areolar  tissue 
covering  it.  His  suspicion  is  turned  into  certainty,  and  he  knows  that 
an  abscess  hns  tonne*!,  when,  alter  the  occurrence  of  these  symptoms, 
fluctuation  can  he  felt,  and  the  other  signs  manifest  tbemselvus.  The 
fluctuation  may,  however,  readily  l>e  confouudcd  with  the  uu»lulntory 
sensnlion  comniunicntcd  1)y  sontc  tissues  from  the  mere  iuliltration  of 
sero-ptaslic  lliiid  into  them,  or  even  without  this,  from  their  natural 
laxity,  as  is  enmetimes  the  case  in  the  areolar  tissue  of  the  nuics  and 
thigh  in  persons  of  lymphatic  temperament.  This,  imb-ed,  is  a  <litler- 
ence  of  degree  rather  than  of  kind;  as  pus  would  make  its  appearunoo 
in  the  course  of  a  few  hours,  if  the  tumor  were  left  to  itaelf.  Tlie  mere 
occurrence  of  fluctuation,  however,  is  not  of  itself  sufficient  to  determine 
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more  tlinn  that  a  fluid  exists  in  the  part.  The  question  necessarily  arises, 
IB  thiH  fluid  piib?  In  the  majority  of  instfinccs,  the  hislory  of  tlie  case, 
the  characlcr  of  the  pain,  tin*  previous  existence  ami  the  continuance  of 
nnptoms  of  inflnmination,  enable  the  Snryeon  lr>  answer  in  the  afUrma- 
ive.  But  if,  ns  in  chronic  or  col<l  ahscessen,  lliere  be  only  obscure  cvi- 
^nce  of  inflammation  having  exifiied,  and  if  the  swelling  l>e  of  lonsj 
ting,  tlie  fluctuation  lH*it)*>;  i)erhap8  deeply  seated  and  indiHlinct,  the 
plan  will  be  for  the  Surgeon  to  introduce  an  exploring  needle,  and 
tec  what  the  true  nature  of  the  fluid  is;  by  this  simple  means  man^' 
ibarrassing  mistakes  in  diagnosis  may  be  avoided. 
The  tumors  witli  which  abscesses  may  more  t^asily  be  confounded,  are 
lOse  »oft  noiid  grotcifiH  in  which  there  is  a  hi^h  degree  of  elasticity, 
iving  rise  to  a  8[)ccies  of  undulation,  ns  in  some  kinds  of  ence|>haIoid 
lujor,  Flud  tumors  of  various  kinds,  such  aa  cysts  and  enlarged 
ursfp,  also  may  be  confounded  with  abscesses.  In  these  cases  the  pre- 
rions  symptoms,  llie  situation,  and  the  general  appearance  and  feel  of 
le  tumor,  will  usually  enable  the  Surgeon  to  effect  a  ready  diagnosis; 
»ut  should  any  dnnbt  exist,  the  exploring  needle  or  trocliar  must  be 
itrodticcd,  when,  if  pus  be  present,  a  drop  or  two  will  esca|)e.  The 
ftUctiuQtrochar"  (Fig.  75),  or  tlie  "aspirator,"  is  of  especial  8er\'ice 
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eases  in  which  it  is  desirable  to  withdraw  some  of  the  contained  fluid, 
ir  closer  examination.     The  diagnosis  of  an  abscess  having  pulsation 
imuiunicated  to  it  by  a  subjacent  artL*ry,  from  an  aneurinmj  will  be 
lUcuuicd  when  we  come  to  8]>eak  of  that  lUsease. 

Prognosis. — Abscesses  vary  greatly  in  danger,  according  to  their 

latnre,  size,  situation,  and  cause,  and  the  constitution  of  the  patient. 

The  L-bronic  form  is  usually  attended  by  more  risk  than  the  acute  and 

le  diJfuse.     The  puerperal  and  pyiemie  are  esiieciully  Imzardous  to  life, 

ing  generally  associated  witli  a  liad  state  of  the  bino.l.     The  large 

of  sjune  al>sce88e8  is  an  element  of  great  risk,  rn-cnsioning  not  only 

very  abundant  discharge  of  pus,  but  likcwine  great  consiitntional  irri- 

ilioii  when  ihey  are  opcnc<l.     Abscesses  that  are  situated  in  the  neigh- 

trbood  of  important  organs,  as  about  the   neck  of  the  bladder,  or  in 

tUr  anterior  mediastinum,  are  necessarily  much  more  hazardous  from 

Ihc  pi'culiarily  of  their  situation  than  those  which  are  met  with  in  less 

^niporiaut  regions.     The  cause  of  the  abscess  also  inlluences  the  result; 

ifit  be  a  piece  of  dead   bone  that  can   Imj   removeil,  the  disciiarge  will 

»l>«>*bly  cease  if  the  fragment  be  taken  away,  but  if  il  be  so  situaie<I 

^U  it  cannot  Ir»  got  rid  of,  it  will,  by  acting  ns  a  continuous  source  of 

Irritation,  keep  up  a  discharge  that  may  eventually  prove  fatal.     The 

conftijiiition  of  the  ftaticnt  influences  our   prognosis.     Sitch  an  amount 

*>f 'li^charge  as  would  iuevilalily  prove  fatal  in  a  cachectic  system,  m.iy 

mflnciKT  a  i»ound   f»ne  but  very  lillle;  so  also,  the  wasting  efl'ect  of  an 

^"u^  19  liettcr  borne  about  middle  ngc  than  at  either  of  the  extreme 

PWMsfif  lift.. 
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TaEATMENT. — The  treatment  of  aiippurntion  pitispota  three  points 
requiring  nttention.  The  Hrst  object  should  be  to  |>revcnt  the  foriutition 
of  innttiT;  the  next  to  take  steps  for  its  evacuHtitin  wlien  formed;  aod 
the  last  to  endeavor  to  close  tlie  cavity  that  results. 

In  order  to  prfvettl  I  he  formation  o/vtat/ert  it  is  necessary  to  get  rid 
of  any  locnl  irritant  that  may  exist,  thus  dead  bone  sliould  be  removed, 
or  exlravasated  urine  let  out  of  the  areolar  tissue.  After  ttiis  has  been 
done,  the  preventive  treatment  must  consist  in  the  active  emplMyment 
of  local  antiphlogistic  means,  sucli  as  ice  aiul  coM  evaporating  hitioos, 
any  slight  tenderness  that  continues  after  the  inflammation  has  subsided 
must  be  removed;  and  the  swelling  from  exu<bttion-matt6r,  which  is 
especially  the  precursor  of  chronic  abscess,  must  be  got  rid  of  by  the 
continuous  application  of  some  ilisciitient  h*lion.  One  composed  of 
iodide  of  polnssiuui  5i'i  spirits  of  wine  ^i.,  water  'vij.,  is  extremely 
useful;  ill  some  onses  absorption  mny  advantageously  Ikj  promoted  by 
mercurial  oinlmcnls  or  plasters.  Wlien  once  pus  has  formed,  it  is  a 
question  whether  it  can  be  absorlwd  again;  in  general,  it  certainly  can- 
not, more  especially*  if  once  a  distinct  cyst  have  formed  around  it,  but 
in  some  cases  it  may  undergo  absorption;  thus,  in  hypopyon,  we  occa- 
sionally observe  that  the  pus  deposited  in  the  anterior  chamlier  of  ihc 
eye  is  removed;  und  I  think  it  probnble  that  the  same  may  h.'ip|ieu  when 
pufl  is  infillrateil  into  the  tissues  of  a  part,  without  a  very  distinct  wall 
surrounding  it.  The  more  fluid  parts  of  chronic  abscesses  occasionally 
become  absorl>ed,  leaving  a  cheesy  rcsiduCf  which  may  degenerate  into 
ci'etaceous  mutter. 

M'iien,  notwithstanding  the  emi>lnymeut  of  appropriate  means,  it  is 
evident  that  pus  \h  abotit  to  form^  the  treatment  should  be  completely 
changed,  and,  by  the  aid  of  warmlh  nnd  poidtices,  an  endeavdr  should 
W  mtide  lo  haHten  gujtpurntwj}.  When  this  is  fully  established,  the  alv 
scess  having  l>ecome  '*  ripe,"  steps  must  l>e  taken  for  tlie  eoacuatton  of 
the  maiier.  The  treatment  of  acute  and  of  chronic  abscesses  ditfers  in 
some  respects.  In  discussing  the  Treatment  of  Abscess,  we  shnll 
consider,  in  tiie  flrst  instance,  its  management  b)'  the  methods  ordinarily 
iu  use,  and  secondly*  by  the  antiseptic  plan. 

In  the  Acute  Abscess,  the  matter  sliould  be  let  out  as  soon  as  it  is 
fully  fiUTned.  especially  in  those  varieties  of  the  disease  connected  with 
a  morbi<l  state  of  the  system,  as  in  the  metastatic  and  pyfemic  forms. 
W' hen  this  is  done,  the  constitution  at  once  experiences  great  relief,  the 
fever  and  general  irritation  subsiding  materially;  the  free  incision  not 
only  letting  out  the  pus  an<l  lymph,  but  removing  tension,  and,  by 
encouraying  local  bleeding,  lessening  the  inflammstory  action.  The 
rule  of  opening  un  acute  abscess  early  is  especially  imperative  when  the 
pus  is  fiirmcd  in  the  sheaths  of  tlie  tendons  and  under  fibroun  expan- 
sions where  there  is  much  teunion;  also  when  it  is  sitimted  deeply  iu  Ibe 
areolar  pl;\nes  of  a  limb,  under  the  Inrger  muscles,  where  it  lias  a  ten- 
dency to  diffuse  itself  extensively.  In  those  cases,  likewise,  in  whicli 
pus  is  lodged  in  close  proximity  to  a  joint  or  under  tite  periosteum,  it 
must  be  let  out  enrly;  so  also,  when  it  presses  u|)on  mucous  canals  or 
important  orgtius,  as  on  the  urethra  or  trocbea,  or  when  ii  is  dependent 
on  the  infiltration  nf  an  irritant  fluid  into  a  part,  as  in  urinary  extrava* 
sation,  it  roust  he  evacuated  without  delay.  The  pus  should  always  be 
let  out  early,  hcfiue  the  skin  covering  it  is  thinned,  when  the  abscess  is 
situated  in  the  neck  or  in  any  other  part  where  it  is  desirable  that  there 
should  be  as  little  scarring  as  possible. 
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n  Chronic  Abscess,  the  rule  of  surgery  is  not  so  explicit.     FTere 

le  i*<>He<-l)oii  U  oflon  large,  coming  on  without  any  very  evident  syiup- 

iina  add  ^ivinf;  rise  to  no  maUM'ial  inor>nvetiien(*e ;  hut,  if  it  be  opcuuti 

^titrrfru'liou  of  the  pus,  consequent  upon  the  entry  of  air  into  the  exlen- 

ve  cyst,  will   give  rise  to  the  most  serious  constitutional  disturbance, 

ating  up  irrilnlive  fever,  or  giving;  rise  to  ]>v«mia;   and,  should   the 

»ftticnt  escape  this  danger,  the  drain  of  nn  abundiint  stippuration  may 

sedily  wa^te  him.     Tlence,  it  not  tincoramonly  happens  that  a  patient 

carry  a  chronic  abscess  unopened,  without  any  very  serious  dislurb- 

k(.*c,  f«ir  many  months  or  even  years;  but  when  il  is  once  Oftencd,  lie 

lies  in  a  few  days.     If,  however,  the  clironic  abscess  be  ao  small  thai  no 

lander  is  to  be  apprehended  from  tlie  inflammation  of  its  cyst,  or  if  it 

ituated   in   parts  where  it  may  2rive  rise  to  dangerous  pressure,  the 

r  (should  be  let  out  without  delay. 

There   are  three  modes  by  wiiich   abscesses   may  be  opened,  each  of 

hicb  possesses  advantages  in    particular  cases ;— those  are  Inoiaion^ 

^apping  with  a  troohar,  and   making  an  aperture  into  the  cyet  with 

Incision  is  the  only  plan  thnt  R!»onld  he  practised  in  acute  abscettat^s. 
'or  liiis   purpose  a  hintet,  itn  abscess-bistoury  (Fig.  70),  or  a  sickle- 
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hnped  knife,  vnny  be  used.     The  incision  should  ho  mndo  either  at  the 

oiitt  where  ttucluntion  is  most  distinct,  or  at  the  most  dependent  part 

(f  the  tumor,  so  as  to  prevent  afLcr-ltaggini*;  of  the  matter.     It  should 

be  made  by  holding   the  bistoury  or   lancet  short,  an<l   introducing  it 

irpendiiMiJarl^'  into  the  softened  part,     if  the  depth  to  be  reached  be 

mnitlerablc,  a  bisloiiry  should    be  nned,  the  blade  of  which   should  be 

ilf  turned   r'lund   aH^r  its  introduction,  when  the  pus  wells  up  by  its 

Ide,  the  point  being  felt  to  move  freely  in  the  cavity  of  the  abscess. 

'he  incision  must  then  be  continued  for  a  moflerate  extent  in  the  direc- 

ion  of  the  nalural  folds  of  the  skin  of  the  part,  or  in  the  course  of  the 

renwcls.     Tilt-'  pus  should  be  l«t  out  freely,  so  as  to  allow  llie  walls  of  the 

ll«cc«s  to  collii|>se,  but  il  shmild  not  be  forced  out  by  squeezing  the  sac. 

It   may   happen,  after  Ihe  escape  of  the  pus,  that  the  cavity  of  the 

ibm-ess  is  fdled  with  blood  by  the  rupture  of  some  small  vessel  siluatcd 

its  walls;  this,  however,  is  of  little  moment,  the  haemorrhage  speedily 

^aAing  on  the  application  of  pressure,  of  a  bandage,  or  oC  cold. 

Prnvidcd  the  incision  have  only  to  he  carried  through  the  integnmen- 

lil  utriK-tnres  and  fascia,  in  order  to  afford  an  outlet  for  the  pus,  thrre 

can  be  but  little  danger  of  haunorrhage  from  the  accidental  wound  of 

rov  bloo<i- vessel  of  importance;  and,  «linuld  bleeding  occur,  it  will  pro- 

li»bly  Ik:  of  n  venous  character,  and   may  be  arrested   by  pressure   and 

position.     But  when  the  abscess  is  more  deeply  Fteatod  than  this,  lying 

uiviler  the  superiiciul  muscles,  which  it  will  then  be  necessary  to  per>e- 

tnU!,  more  serious  consequences  may  ensue,  and  the  incautious  use  of 

tW knife  may  lend  to  the  most  perilous  results.     This  is  more  particularly 

n't  to  occur  in   deeply  seated  periosteal  nbacesses  of  the  thigh;  and   1 

I****  more  than  once  known  such  profuse  arterial  hirmorrliago  follow 

'iici^inns  made  for   the  purpose  of  evacuating  pus  deeply  lodged  in  the 

^iinlj  ia  these  oasett,  as  to  necessitate  the  ligature  of  the  femoral  artery. 
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In  order  to  avoid  this  danger,  Hilton  lias  advised  that  abscessee  so 
sitiintod  Ahonld  bo  opt^neri  in  the  ri>lIowing  wny.  An  incision  is  made 
tbrotigh  tlie  inU'^^umcnls  nnd  fascia  8o  us  to  t-xpose  the  mu»o1e  under 
wliicli  the  pus  lies;  n  director  is  then  pnslied  liiioujjh  the  Rulisttinee  of 
the  muscle  into  the  cavily  of  the  abscess,  nnd  along  the  gnx>ve  of  tbia 
ns  n  guide  a  slender  pair  of  <1ressing-roree[)s  is  pushed;  when  it  reachea 
the  ftlwcess  the  blades  are  opened  up,  the  muscular  Hbros  sepaniled,  and 
free  exit  jriveu  to  the  pus. 

After  the  opct»ing  lias  licen  made,  a  poultice  or  water-dressing  muat 
be  applied.  The  cavity  loft  eventually  fills  up  either  by  the  coalescence 
of  its  sidca^  or  by  granulating  from  below;  if  it  fill  again  with  pus,  a 
frcfth  tucision,  termed  a  ^^counter-opening,"  must  be  nuide  in  the  most 
dependent  part.  Nothing  is  more  dangerous  than  |)ent-up  matter  in 
imperfectly  opened  nbscfs^cs.  It  speedily  decomposes  and  becomes 
offensive,  gives  rise  to  local  irritation  tiud  indnninintion,  jind  prediHposes 
to  the  occurrence  of  erysipelas  and  pyaemia.  In  onler  to  prevent  these 
evil  constquenees,  recourse  nni^t  be  hud  to  free  openings  iu  dependent 
aituations,  and  the  use  of  the  drainage-tu)>c. 

In  the  treatment  of  rhroniv  and  void  abscess^  any  one  of  these  three 
j)lnns  may  be  employed  for  opening  the  sac.  If  il  he  small,  an  incision 
should  be  made  into  it  at  once.  If  the  collection  be  considerable,  wo 
must  wait  until  an  opening  lias  been  rendeteil  necessary  by  the  tendency 
to  implicntion  of  the  skin,  or  by  Injurious  pressure  being  exercised  on 
important  partN;  the  pus  should  theft  be  let  out  by  the  valvular  aperture 
recommended  by  Abernethy,  the  object  being  to  limit  the  entry  of  nir 
into  the  interior  of  the  abscess,  so  as  to  lessen  the  chance  of  putrefaction 
of  any  pus  that  is  let\,  nnd  of  consecutive  inflammation  of  the  cyst.  The 
valvular  opening  is  mRde  by  drawing  the  skin  covering  the  abscess  well 
to  one  bide,  then  pansin:;  the  bistoury  directly  iulo  the  sac,  ami  uliowing 
as  much  of  the  pns  to  escape  afl  will  flow  out  b}*  the  collapse  of  the  walls 
of  the  abscess;  before  the  matter  has  quite  ceased  to  flow,  and  conse- 
quently before  any  air  can  have  entered  the  sac,  the  skin  should  be 
nllowed  to  recover  its  natural  (wsition,  so  that  the  aperture  in  it  and  in 
the  cyst  may  no  longer  directly  curuuiiinicate.  A  piece  of  plaster,  or  of 
lint  Hoakfd  iu  collodion,  should  be  phiced  upun  the  external  woun<l, 
which  will  prob:ibly  heal  under  tins  covering  iu  the  course  of  a  short 
time.  When  the  cyst  of  the  nbscess  has  again  filled  somewhat,  this  pro- 
cess may  be  re|>eatcd;  so  that^  less  ami  less  ptiu  being  allowed  to  accu- 
mulate in  it  before  each  succeeding  evacuation,  it  may  gradually  contract 
and  close. 

Instead  of  making  the  valvular  opening  in  this  way,  a  chronic  abscess 
may  sometimes  be  advantageously  opened  by  Tapping  'With  a  Tro- 
ohar  and  Cannula  of  modet-Hte  size,  the  insirument  being  introduced 
obliquely  between  llie  skin  and  the  abscess,  nnd  then  ma<le  to  dip  down 
into  the  sac.  Alter  the  withdrawal  of  the  cannula,  the  aperture  may  l>e 
closed  as  in  the  former  ca^e.  There  is,  however,  one  disatl vantage  in 
this  plan  of  opening  abscesst^s;  that,  if  the  discharge  be  curdy  or  shixnhly, 
it  is  very  apt  to  block  up  the  cannula  or  lube,  and  thus  to  interfere 
with  the  proper  eva»:naiion  of  the  matter.  The  abscess  may  be  empliod 
by  the  Aspirator,  the  entrance  of  air  lieing  thus  effectually  prevented. 

Potassa  Fusa,  though  its  application  be  painful,  may  be  advanta- 
geously used  for  opening  those  chronic  abscesses,  the  skin  covering 
which  is  much  nndermincrd,  congested,  and  discolored.  In  these  cttses 
I  commonly  employ  it  with  great  advimtiige.  It  is  also  useful  in  the 
at\er-Lreatment,  when  much  solid  plastic  matter  is  left,  dissolving  this 
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iway  hy  exciting  infl.itnmntion  around  it,  and  thus  preventing  the  forma- 

;iwn  of  fiiunses  wliicli  nre  otherwise  opt  to  o<?cur, 

in  some  forms  nf  ahsuess  it  nilt  he  found  that  those  processes  whicb 
.'»ro  necessary  for  ll»e  contraction  and  closure  of  ihu  cyst,  after  its  cou- 
Itents  tmve  been  evacuated,  do  not  leiulily  take  place;  and  it  becomes 
fli€ce«isary  to  have  recourse  to  other  measures,  in  order  to  excite  sufficient 
fbealtUy  iutlammatory  action  to  bring  about  the  closure  of  the  cyst  of  the 

kt»«ces.A.     Wiih  tliis  view,  a  Seton  of  two  or  three  threads  mny  very 

ifecrully  \)c  passed  across  the  trysi  b^'  menus  of  a  mevus-needlc,  or  by  a 

►rig  straight  neuMlle  pushed  up   through   the  cannula  used  for  tapping 

(Fig.  77;.     ll  fthouUl   be  left  in  fur  a  few  days,  by  whicb  time  heaJlUy 


V1(.  77.— lotrodBotioa  of  S«t>iB  1bU>  Aliae«*>  ihrough  CftnualA. 


iflammation  will  be  set  up.  In  other  cases  again,  after  tlie  cyst  has 
ren  lnp|>ed,the  red  wash  or  some  tincture  of  iodine  should  be  il^eoted 
id  left  in.  These  melliods  of  exciting  inflammation  are  especially  nse- 
il  wbcn  the  cyst  wall  is  thin,  and  of  a  vavy  chronic  cliaracter.  Wlien 
it  walls  are  very  tliick  and  dense,  as  sometimes  happens  in  abscesses 
»f  very  old  standing  situated  in  the  neck,  au  elliptical  piece  of  the 
mterior  portion  of  the  cyst  should  be  dissected  out  and  the  cavity 
;bUy  dre«se<i  with  lint,  and  idlowed  to  lill  by  granulation.  This  plan 
of  treatment  is  often  very  successful ;  and  I 
have  by  it  cured  abscesses  in  tlte  neck  of  seven 
or  eight  years^  stan<liug,  wliich  have  resisted 
every  other  plMU  ernploytnl. 

The  Drainage-tube  was  introduced  into 
surgical  practice  by  ChassaignHC.  It  is  of  the 
greiitest  value  in  keeping  the  abscesses,  and,  in- 
deed, the  iut*.'rior  tff  wounds  generally,  ftee 
from  those  fluid  accumulations  which,  being  in 
contact  with  the  air,  are  npt  to  undergo  decom- 
|>osition,  and  thus  lH!C'»rae  the  source  alike  of 
local  irritation  and  of  constitutional  infwtion. 
Tlu*  drainage-tulic  is  especially  useful  in  the 
treatment  of  chronic  abscesses.  This  inslrn- 
loent  is  used  in  the  fujlowing  way.  The  abscess 
having  been  punctured,  a  small  Iudia-rubl>er 
tube,  one-sixth  of  an  inch  in  tliami-ter,  having 
several  sides  holes  pnncheil  in  it,  is  posseil  into 
the  cavity,  tme  end  being  allowed  to  hang  out 
for  the  pus  to  drain  away.  These  Lubes  may 
'•'ycoavrnit-ntly  be  introduced  by  bving  fixeil  on  to  the  end  of  a  forked 
proU  i^l'igs.  7?*,  79),  by  which  the  tube  is  carried  into  the  abscess  aud 
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left  tliere  on  the  withdrnwnl  or  the  probe.  Auother  pinn  consists  in 
pAKding  the  perforated  India-rubber  tube  completely  across  the  nhxcess, 
drawing  it  out  through  a  couuter-opeiiiu^,  and  lyinj?  the  two  ends  to- 
gether. My  tliift  contrivance  the  pus  ia  carried  off  by  the  side  of  rather 
than  through  tiie  tube  as  quickly  as  it  is  secreted,  the  walls  of  the  abscess 
collapse,  andf  as  gradual  closure  lakes  place,  tiie  lulte  may  be  willidrawn. 
In  some  cases  the  drainage-tul>es  have  appeared  to  me  to  act  in  another 
way  than  by  merely  renif>viug  the  purulent  secretion;  viz.,  hy  irritating 
the  wail  of  the  abscess  just  as  a  seton  would,  and  thus  setting  up  in- 
creaseil  octivityf  and  materially  augmenting  the  discharge.  On  their 
withdrawal,  however,  this  stimulation  has  been  found  to  be  beneficial, 
causing  a  speedier  closure  of  the  suppurating  cyst. 

The  antiseptic  treatment  lias  been  successfully  applicil  of  late 
years  by  Lister,  of  Kdiubnrgh,  to  the  treatment  of  both  aiute  and 
chronic  abscesses.  By  its  means  all  the  advantages  of  a  free  opening, 
giving  ready  exit  to  the  discharges,  can  be  obtained  without  the  dan- 
gerous consequences  which  olten  follow  the  modes  of  treatment  which 
have  just  been  desrriVied.  The  practice  is  founded  upon  the  f'dlowing 
principlt'S: — I.  The  formation  of  pus,  whether  on  llie  sui  face  of  a  granu- 
latiitg  sore  or  in  the  cavity  of  an  abscess,  ia  due  to  tlie  prcnence  of  some 
abnormal  irritation  of  the  tissues. — 2.  In  the  vast  majority  of  cases,  the 
primary  cause  of  the  formutiou  of  an  abscess  is  of  a  temporary  character, 
its  exact  nature  often  being  uncertain;  in  other  cases  a  distinct  cause 
may  be  rea<ldy  found,  as  an  injury  in  an  unhetdthy  subject,  or  the  pre- 
&ence  of  an  irritating  foreign  body. — 3.  The  i)rimary  cause  of  the  forma- 
tion of  an  abscess  being  removed  or  having  dii«Appcarcd,  the  irritation 
caused  by  thu  tension  of  the  parts  in  consequence  of  the  aecuuinlnlioii 
of  fluid  is  sutBcient  to  cause  tiiu  continuance  of  the  process  of  suppura- 
tion, and  the  pointing  of  the  abscess. — 4.  if  the  cause  of  irritation  be 
removed  and  no  other  snpplii-d  in  its  place,  and  if  no  other  cause  that 
will  still  be  present  have  co-existed  with  it,  all  suppuration  will  cense  on 
the  relief  of  tension  by  o|)ening  the  abscess,  the  oidy  discharge  being  of 
a  serous  nature,  coming  from  tlie  surface  of  the  granulations  lining  the 
cavity  of  the  aiiscess.  If  this  discharge  be  pent  up  in  the  cavity,  tension 
irill  he  figain  pro<bice<1,  and  acting  as  an  irritant,  will  cause  fresh  sup- 
puration; but  if  the  discharge  be  allowed  to  drain  away  it  will  rapidly 
diminish,  and  tlie  sac  of  the  abscess  will  he  olditeraied  by  the  oi*dinary 
processes  of  contraotiou  and  cicatrisation.  If  dead  bone  exist  at  the 
bottom  of  tlie  cavity  of  the  abscess,  the  reparative  process,  involving 
absorption  of  the  dead  bone,  will  be  very  slow,  the  serous  discharge  oflea 
continuing  for  months  withtmi  change,  unless  allowed  to  decompose, 
irhen  it  will  ra]>idly  become  purulent  and  enormously  increased  in 
quantity. — 5.  In  the  ordinary'  mclhoil  of  opening  an  abscess,  although 
the  irritation  due  to  tension  is  removed,  a  fresh  irritant  is  admittetl  in 
the  shape  of  the  decomposition  of  the  discharges,  which  in  the  mildest 
cases  will  serioubly  delay  tlie  closit»g  of  the  cavity  of  the  abscess,  while 
in  many,  such  as  large  psoas  or  luud)ar  abscesses,  it  may  lead  to  such 
an  amount  of  constitutional  disturbance  as  to  be  rapidly  fatal.— ^R.  The 
cause  of  decomposition  is  not  the  admission  of  the  gases  of  the  air,  but 
the  presence  of  organic  germs  which  are  constantly  floating  in  the  at- 
mosphere, and  whose  activity  is  readily  destroyed  by  the  presence  in 
the  air  of  a  moderately  strong  vapor  ofearbrilic  acid,  sulphurous  acid,  or 
some  other  volatile  antiHcptic  Lister,  therefore,  in  his  metho<l  of  treat- 
ment aims  at  the  following  objects: — 1st.  The  free  opening  of  the  abscess, 
60  as  completely  to  evacuate  its  contents,  and  to  allow  the  free  drain  of 
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diftcbargos  afterwards — that  is  to  sAy,  the  complete  removal  of  tensioa 
mnd  the  prevention  of  its  return;  3*1,  the  entire  excluAion  from  the 
openin*^  into  the  ahsceNs  of  ordinary  air  uiimixucl  with  a  tstrong  vapor  of 
carbolic  aciti  or  other  volatile  niilisoptie  body;  nntl  3(1,  the  absorption 
by  some  porous  mnteriftl  impregnated  with  a  powerful  anli*»eptic,  of  all 
lisclinr^es  as  soon  as  tliey  escape  from  llie  wound — in  Rhort,  tlie  pre- 
[veniion  of  decomposition  in  the  sac  of  the  abscess,  or  in  the  discharges 
'iug  about  the  wound. 

Xbfi  ftntisppiic  which  Lister  has  found  the  most  convenient  for  these 
i«  carbolic  acid.     The  treatment  requires  great  care  in  manage- 
i^mt\  must  1)6  considered  with  minute  attention  to  all   its  details. 
'be  materials  required  are  a  soltUion  of  carbolic  acid  in  water  (1  to  40), 
'ftjid  a  ttoiuiion  of  olive  oil  (I  to  10),  antiseptic  gauze^  composed  of  a 
ooarse  gauze  impregnated  with  a  solution  of  carliolic  acirt  in  paraflln 
and  resin,  and  a  pnAcctive  consistiu!^  uf  oiled  silk  coated  wiih  cop:it  var- 
nish, and  covered  with  a  thin  layer  of  a  mixture  of  dextrine  and  starch. 
I  The  oltject  of  these  various  materials  is  as  follows.     Tlie  watenj  Holalion 
fs  used  when  the  action  required  is  not  of  long  duration,  hut  when  a 
»apnr  of  carbolic  acid  is  inteinled  to  he  kept  up  round  an  open  wimnd, 
the  watery  solution  very  readily  parting  with  its  carbolic  acid.     It  may 
he  used  in  two  ways,  either  as  a  spray  hlown  upon  the  part  from  an 
ether-spray  apparatus,  or  by  means  of  a  piece  of  linen  rag  soaked  in  the 
lotion  and  Inid  over  the  open  wound  wliile  the  tnore  permanent  dressings 
arc  bvin;£  prepared.     The  ui/</  solution  retains  its  carhotio  acid  much 
more  flrmty,  and  may  bo  used  where  the  action  is  required  to  be  more 
^rp(^l'^"i?<^^^^  ^^  i'^  ^he  fresh  opening  of  an  abscess  where  the  rush  of  pus 
^■Btight  wa«)i  the  watery  solution  out  of  the  piece  of  rag  placed  over  the 
■wound.     Il  is  also  used  for  greasing  the  parts  round  the  abscess,  espe- 
I  cially  if  very  hairy  or  dirty,  and  for  greasing  any  instrument  to  he  used 
Hdariiig  the  oix^ration,  or  the  Surgeon's  ftiiger  if  he  intend  to  introduce 
^ft  into  the  cavity  of  the  abscess.     The  antmepfic  gauze  retains  the  car- 
bolic acid  much  mmv  firmly  thnn  the  oily  solution,  continuing  to  give 
otTa  vapor  of  llie  acid  for  many  months  even  when  exposed  freely  to  the 

■air.     It  is  intended  to  be  placed  over  the  wound  to  absorb  any  discharge 
from  it,  and  to  ki'ep  il  free  from  decomposition.     Its  action  is  t'xaclly 
the  same  as  that  of  carde<l  oakum,  but  it  is  more  cleaidy,  more  easily 
applied,  and  more  certain  in  its  action.     Tfie  protective  is  a  sultstunce 
impcrnieablu  to  carbolic  acid,  intended  to  be  ]»taced  over  a  grnnuhtling 
[vonnd  in  order  to  prevent,  as  far  as  possible,  the  direct  contact  of  the 
icarl»olic  A4*id,  which,  acting  as  a  powerfid  irritant,  would  arrest  or  at 
least  (lelay   healing,  and  cause   profuse  suppuration,     it  is  used  over 
granulating  sores  left  after  ojn'ning  abscesses,  Jkc.,  when  it  is  thought 
dcftirabk*  that  they  should  heal.     It  is  soaked  iu  carbolic  acid  antl  water 
(I  to  4t))  before  it  is  at>plied,  so  as  to  destroy  any  germs  that  may  be 
resting  U|K)n  it;  and  after  aiipliention,  the  small  pro|>ortion  of  curbolic 
»ei<l  on  its  ftiirfnce  being  rapidly  absorbed  by  the  sore  beneath,  it  is  left 
a.lnp  tly  free  from  any  irritating  qualities. 

'I  i  '/;  of  an  abHcean  actnirdin^  to  the  antiAejUic  method  is,  there- 

fore, done  as  follows.  The  skin  all  round  for  at  least  nine  inches  being 
Weil  washed  with  the  watery  solution,  a  sprny  of  the  same  solution  is 
Wown  upon  the  part  where  the  incision  is  to  l>e  mntlo,  and  the  abscess 
^•opened  with  a  knife  which  has  been  dipped  in  the  watery  Bolution. 
The  |)[u  in  ibe  ab<icess  being  sqneezL*d  out,  a  plug  of  lint  soaked  in  the 
oily  solution,  or  a  piece  of  the  gauze  soaked  in  either  the  watery  or  the 
Ollv  ftululion,  is  pushed  into  the  opening  so  as  to  act  as  a  drain,  and 
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allow  tlie  escape  of  tho  serous  discharge,  for  the  first  few  days;  or  an 
Indin-riihbcr  ilrniiingi'-tube,  souked  in  carbolic  acid,  may  be  useil  as 
before  desoribetl  in  llie  onlinnry  ti'eutment  of  nhsccases.  The  part  is 
then  wrapped  in  tlie  gauze,  folded  eight  layers  tliick  and  extending  six 
or  eight  iiulics  or  more,  ftt-i'ording  lo  the  amonnt  of  (iischiirge,  on  eiii*U 
side  tif  the  o|>ening;  the  spray  must  be  kept  up  until  tlie  whi>lc  part  is 
envelofH'd  in  the  gauze  Over  this  rU'essing  must  be  put  a  piece  of  gutta- 
|)ercha  tissue,  or  of  thin  macintosh  cloth  dipped  in  carbolic  acid  and 
WHler,  so  that  the  discharge  may  not  soak  through  at  one  spnt  and 
decompose,  but  niny  l>e  evenly  diffused  over  the  whole  of  tlie  dressing. 
Over  this  water-proof  material  a  bandage  composed  of  the  anliseptiu 
gnuze  may  be  placed,  and  over  nil  a  common  bundnge  if  it  be  thought 
necessary.  If  the  8])ray-apparatus  be  not  at  hand,  or  if  !here  he  no 
assistant  to  work  ii,  tlu'  samt?  objects  may  he  obtained  by  the  judicious 
use  of  H  piece  of  rag  soaked  in  the  oil}-  solution.  It  must  be  lield  over 
tlic  part  where  the  opening  is  Udtig  made,  and  dropped  on  immediately 
it  is  completed,  »nd  the  pus  squeezed  out  from  underneath  it.  Tho 
dressing  can  tlien  be  put  on  over  it.  a  corner  of  it  being  left  exposed  by 
which  it  can  be  drawn  out  ns  soon  as  the  gauze  is  firmly  over  the  open- 
ing. l>uring  the  after-dressings  it  is  hardly  ntntessary  to  use  a  rag 
snaked  in  the  oily  solution,  unless  the  discharge  be  very  profus**;  for,  as 
the  lime  occupied  is  very  short,  a  piece  of  linen  soakeil  in  the  watery 
solution  will  auswet!  all  the  purjioscR  required.  It  must  ha  put  over  the 
whole  part  where  the  incision  is,  and  llie  dressing  removed  from  under 
it  without  exposing  the  wouuif  to  the  air  at  all.  If  it  be  ilesirable  to 
look  at  the  opening,  the  rag  may  be  raised  while  a  smnll  stream  of  car- 
bolic acid  and  water  is  run  over  the  wound  by  means  of  a  syringe,  nu 
Ksmardi's  irrigator,  or  a  sponge^  The  dressings  should  Im?  repeated  on 
the  day  at\er  the  opening  of  the  abscess,  and,  after  that,  every  alternate 
day,  or  every  third  or  fourth  day,  according  to  the  amount  of  discharge. 

It  is  not  lo  l»e  imagined  that  in  all  casfs  this  mode  of  treatment  will 
entirely  prevent  the  formation  of  pus  alter  the  opening  of  an  abscess, 
as,  although  tension  may  be  removed  and' decomposition  u»:iy  be  pre- 
vented, other  causes  of  irritation  may  l>e  present;  but,  in  alt  cases,  the 
constitutional  disturbance  will  be  grenily  diminished  liy  the  prevention 
ol  the  irritation  necessarily  resulting  fi*om  tlie  presence  of  feti*I  dis- 
charges in  the  cavity  of  the  ab?icesa  and  about  the  wound.  If  the  dis- 
charge do  not  escape  freely  a  common  India-rubber  drainage-tube  may 
be  inserted,  after  being  soaked  for  24  hours  in  a  concentrated  watery 
solution  of  carbolic  acid.  If,  as  occurs  in  rare  cases,  decomposition  has 
(weurred  in  the  abscess  before  it  is  opened,  it  may  be  correcte<l  Ity  in- 
jecting the  sac  of  the  abscess  with  some  antiseptic  agent,  and  for  this 
purpose  forty  grniiis  of  chloride  of  zinc  to  one  ouuce  of  water  will 
usually  be  ftuind  the  most  effectual. 

Of  the  great  value  of  this  method  of  treatment,  more  especially  in 
the  case  oT  chronic  and  cold  abscess,  there  can  Ite  no  doubt  in  the  mind 
of  any  one  who  has  given  it  a  fiiir  trial.  By  tl»o  "Antiseptic  Method,*' 
properly  carried  out,  and  in  accordance  with  a  scrupulous  attention  to 
those  details  that  are  necessary  for  its  successful  employment,  it  will  be 
found  that  the  formation  of  pus  speedily  diminishes,  that  the  danger  of 
its  decomposition  is  removed,  and  ihat  the  chance  of  constitutional  irri- 
tation is  eon8e(|uently  greatly  lessened  if  it  bo  not  entirely  removed — 
that  those  dangers,  in  fact,  which  are  apt  to  result  from  the  opening  up 
of  large  suppurating  cavities  are  greatly  obviated  by  the  use  of  anti- 
aeptic  dresbings. 
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Constitutional  Treatment — Wiih  the  view  of  preventing  the 
ixurri'tice  of  btipptirnlion,  we  iiiuhI  he  cnrefiil  to  luaintftin  the  powers 
»f  the  sv&tt'Oi,  Riul  nol  lo  reduce  ilie  patit^nt  too  raueli  even  if  the  in- 
Inrraialioi)  be  of  a  sthenic  charactt^r  at  the  outlet.  Su|i|inratiori  is  a 
oriiiitiou  of  dt'hilitVi  and  is  eftpecinJIy  predisposed  to  hy  any  previoiiftly 
^•xistin*:  enfeebled  btate  of  the  svKtem,  or  by  mnlniitrilion.  Anolliet 
HI  for  ihc  avoidance  of  the  early  employment  of  dehilitnting  means 
that,  if  stippnration  onee  he  e»tnhUabed,  the  drain  on  tlie  system  may 
'eventually  he  bo  consiilerablc  as  to  require  all  the  patient's  powers  to 
enalitu  tiiin  t^)  Itenr  up  against  it.  Hence  Ihey  should  l>e  husbanded  from 
the  first.  After  the  diftehar^e  hns  taken  plaee,  nourishiitg,  tonic,  and 
even  stimulaiina;  treatment  will  l,>e  required  in  proportion  to  the  amount 
of  debility  that  is  induced.  Amonj^st  the  most  useful  medicinal  amenta 
are  mineral  and  ve<;etahlc  tonics,  the  mineral  acids,  and  cod  liver  oil  in 

Ilhe  more  elironic  stages.  Altenlion  to  liygieniccontlitious,  with  chauij^e 
bf  air,  and  residence  at  the  sea-aide,  are  also  valualde.  When  hectic 
tomi'H  on.  the  same  general  tonic  phtn  must  be  adopted,  while  we  linve 
recourse  to  means  adapted  to  tnci't  the  loeal  symptoins.  Thus,  acids  are 
rcquiiL'd  Hi  check  the  swealiuij,  astringents  to  arrest  the  diarrha^a,  and 
as  much  mild  nourishment  as  the  puLiont  will  bear  lo  support  the  strvn<rlh. 
HieMOHRiiAoe  into  the  Tavitv  or  an  Abscess  is  not  of  nnfrcquent 
occurrence.  It  may  arise  from  three  sources:  1.  Coxing  of  blood  from 
;he  vascular  wail  of  the  abscess;  2.  An  ulcerated  vein;  3.  Ulceration  or 
klougttin^  of  the  coats  of  a  neighliorin;;;  artery. 

The  bleeding  which  occurs  from  the  abscess  'wall  is  the  most 

frequent,  at)d  thr  least  important.     It  sometimes  lakes  place  before  tlie 

nicesft  is  opent*d,  lite  pus  that  escapes  beiiii;  then  found  lo  be  sardous 

id  mixed   with  small   coa^ula.     More  commonly   it  occurs   after  the 

rpening  of  the  abscess,  i»i  lousequenre  probably  of  the  wall  having  lost 

mpporl  of  the  contained  pus,  when  the  delicate  vessels  in  the  soft  plus- 

ic  »itd  very  vascular  lining  give  way,  and  the  cavity  speedily  fills  with 

lined.      In  these  catses  the  lia;rnorrha;je  may  always  Ite  nrivelcd  by  laying 

le  cavity  of  the  abscess  freely  open,  turnii^g  out  the  coagula,  stulKng 

ith  strips  of  lint,  and  applying  pressure  with  a  bandage.     It  usually, 

lowever,  ceases  of  itself  as  soon  as  the  cavity  has  been  freely  opened  up 

laod  the  interior  exposed  to  cold  air. 

Hik^murrhnge  from  Ulceration  extending  irtto  a  neighboring  Vein^  is 

|ic€«.«Mnrity  far  more  serious.      It  has  usually  happened  from   sloughy 

tbse(*s»es  formed  on  the  side  of  tlie  neck  or  under  ihe  an^lc  of  tlie  jaw, 

a  consequent-e  of  scarlatina  in  strumous  and  unhealthy  individuals, 

ling  up  the  internal  jngnliir  vein.     Uut  it  may  arise,  inde|tendently 

ly  specific  inflammation,  in  caehectic  patients.     In  these  distressing 

caxes,  the  only  tn.*atment  that  can  be  adopted  is,  lo  plug  the  cavity  of 

lbonl>vess  with  lint  soaked  in  a  solution  of  the  percliloiide  of  iron.iind 

•ui»|K)rted  by  bamlage  or  plasters.     In  this  way  the  fatal  event  may  be 

f»r  A  time  perhaps  delayed  ;  but  it  is  iucvilable  ultimately^  the  blood 

bur»iirig  forth  by  the  aides  of  the  plugs  as  these  l^fome  looseneil,  or  as 

llw!  •Uiugbing  action  opens  up  the  vein  more  widely.     The  effect  of  the 

tlewliug  is  grently  aggravated  by  the  dcpressfd  state  of  the  system, 

l&lM>riiig  under  the  conjoined  infiucnces  of  a  large  infiltrated  and  sloughy 

*Ouni|  and  a  specific  poison. 

^f  the  btemorrhagc  arise  from  the  Ulceration  of  a  large  Artery^  the 
*■»  necessarily  becomes  one  of  extreme  urgency.  I  have  known  this 
^^fliiion  to  occur  in  the  neck  ami  in  the  thigh;  in  the  neck  from  sloughy 
*^rl.iiiual  abscess  implicating  the  carotid;  in  the  thigh,  from  the  esc- 
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tension  of  ulcerative  BOtion  from  abscess  and  sinuses  to  the  deep  femoral. 
When  ihis  untoward  complication  of  abscess  occurs  in  llie  neck,  the 
biemonliage  is  usually  so  smUIen  and  so  profuae  that  the  Surgeon  has 
not  time  to  tic  the  carotid  before  Vifc  is  extingiiislied.  In  ihc  thigh  the. 
case  is  not  so  urgent.  Warnings  b}'  repeated  small  hiemorrhagcs  mayi 
have  enabled  the  Surgeon  to  adopt  menus  to  restrain  the  hleodin^;  &nd^ 
in  the  case  lo  which  1  allude,  that  of  a  young  man,  the  femoral  artery; 
was  tie<l  successfully.  In  these  cases,  it  is  worse  than  useless  to  truati 
to  secondary  moans  for  the  arrest  of  the  bleeding.  When  practicable^ 
the  artery  sliould  be  compressed,  the  cavity  freely  opened  np,  and  the 
bleeding  vessel  sought  for  and  tied.  If  it  cannot  be  found,  the  main 
trunk  must  be  ligatured  ;  and  for  obvious  reasons  this  is  the  only  course 
that  can  he  pursued  in  the  neck. 

81NUS  AND  F18TCLA. — After  an  abscess  has  been  opened,  its  cavity 
may  not  (111  np  completely,  but,  contracting  into  a  narrow  suppurating 
track,  may  ft>rm  a  canal  without  disposition  to  close,  and  Uam  wliich  a 
small  quantity  of  pus  constantly  exudes,  thus  constituting  a  Sinus  or 
Fistula. 

The  Cau^ett  of  this  non-closure  of  the  cyst  of  an  ab^^cess  may  be  re- 
ferred to  the  following  Iieads : — 1.  The  presence  of  a  foreign  body,  as  a 
piece  of  dead  bone  at  the  bottom;  2.  The  p.issage  of  irritating  secre- 
tions, as  urine,  frcccs,  saliva,  &c,,  through  the  abscess;  and  B.  The  con- 
traction of  neighboring  muscles;  as  when  the  abscess  is  in  the  neigh- 
borhood rif  the  sphincter  aui,  and  as  occasionally  happens  in  abscesses 
about  the  limbs. 

The  difference  lietween  a  sinns  and  a  fif^tuta  is  this — that  in  the  sinud 
there  is  only  one  external  opening,  in  the  fistula  two  or  more.  Tlie  track 
of  a  sinus  is  closed  nt  one  end,  that  of  a  fistula  open  at  both. 

The  orifice  of  a  sinus  or  a  fistula  when  situated  in  hard  and  condensed 
tissues  is  often  very  small,  depressed,  and  perhaps  covered  by  a  sea 
In  soft  tissues  it  is  commonly  large  and  widely  open;  when  comtnun 
eating  with  bones  there  are  usually  soft  fiorid  grnnubilions  itbstructing  it. 

Strurhtr^f, — A  sinus  or  fistula  consists  of  a  narrow  channel,  often  Ion 
and  winding,  having  an  external  orifice  usually  somewhat  protuberant 
and  situated  under  or  among  loose  fiorid  graiudatirfus.  The  wall*  of 
this  channel,  which  are  always  indurated,  are  lined  by  a  low  form  of 
connective  tissue  resembling  mucous  tucmbrane;  tliifl,  however,  it  is 
not,  but  simply  ctMisititB  of  u  layer  of  imperfectly  formed  granulations, 
exuding  icliorons  pus.  If  the  orifice  be  occluded,  this  pus  wilt  collect 
within  the  sinus,  and,  distending  its  walls,  reconvert  it  inl(»  an  abscess. 
In  structure,  therefore,  a  sinus  or  fistula  may  be  said  to  be  a  long,  nar* 
row,  chronic  abscess,  with  a  permanent  external  aperture. 

The  Treatment  of  a  sinus  or  fistula  han  reference  to  its  cause  in  the 
first  instance;  for,  until  the  foreign  body  that  keeps  it  open  and  main- 
tains the  discharge  has  been  removed,  it  will  be  useless  to  attempt  its 
closure.  After  the  removal  of  the  obstacle  to  healing,  we  ni:iy  endeavor 
to  procure  obliteration  of  the  sinus  by  one  of  three  methods. 

1.  Prt*MHure,  by  means  of  a  roller  and  gradmiled  coujpress,  so  as  to 
cause  an  agglutiiuttion  of  its  op[)0site  sides,  is  useftil  in  those  cases  in 
which  the  sinus  is  recent,  without  tnuch  surrounding  indiirntion,  and  so 
situated,  as  upon  the  truidc,  that  [>rcssurc  can  easily  be  applied. 

2.  A  more  licnlthy  inflammation  may  often  usefully  be  excited  in  the 
sinus,  by  iujecting  it  from  lime  to  time  with  **red  wash'*  or  with  tincture 
of  iodine,  by  passing  the  threads  «»f  a  iiWon  or  a  drainase-tnbe  throngh 
U,  or  by  stimulating  it  by  the  occasional  contact  of  a  red  hot  iron.     This 
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galvanic  cautsry  may  o(t«n  be  employed  with  much  success  in  the 
treAiment  of  fistulas  and  sinuses,  tu  which  other  methods  are  not  very 
ajiplirnlile. 

3.  The  last  method  consists  in  iaijing  open  thf.  hviuh  from  end  to  end, 
and  then  (1res<)in};  the  wound  so  that  it  mny  henl  frotu  the  liottom  ;  in 
this  way  neighboring  ranacles,  that  lirive  kepi  it  open  by  their  oonlrac- 
ttons,  may  also  be  set  at  rest.  The  division  of  the  sinus  should  be  made 
with  a  f>njbe-pointed  bistnury,  introducetl  through  the  external  opening 
either  by  the  aid  of  a  dii'ector  or  without  surh  Assigtuncc.  The  opera- 
tion should  be  done  eflectually,  the  sinus  being  usually  followed  as  far 
as  is  prudent,  and  laid  completely  open. 

4.  A  flHtuIn  mity  be  successfully  and  almost  painlessly  opened  up  by 
the  slow  action  of  the  elanHc  iujalure.  A  tliin  cord  of  vulcHtdzed  India- 
rublwr  being  drawn  through  Rn(i  lied  tighlly,  ulcernU^s  in  a  few  days 
through  the  soft  part  covering  the  track  of  the  fistuln.  This  plan  is 
useful  in  cases  in  which  bseroorrhagc  is  apprehended  or  the  pntient 
dreads  the  knife. 
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Ulceration  is  that  process  by  which  a  solution  of  continuity  with 
lota  of  substnnce,  attended  with  the  secretion  of  ichorus  pus,  is  pro- 
duced by  molecidar  deiith  of  the  suporlk'itil  tissues.  It  may  be  the 
result  either  of  some  influence  acting  in  the  part  itself,  or  of  the  de- 
struction of  the  part  by  the  sudden  application  of  chemic-al  agents. 
Two  distinct  stjiges  attended  by  the  most  opposite  phenomena  are 
describe^I  as  constituting  the  process  of  ulceruiion  ;  viz.,  1,  the  period 
of  Demtruriion  ;  2,  the  period  of  Repair,  To  the  first  only  can  the  terra 
ulceration  be  properly  applied,  the  stage  of  repair  being  one  of  deposi- 
tion. The  term  ulceration  is  applied  to  tlie  destruction  of  supcrHcial 
tissues ;  although  the  |>rocess  may  be  rei^arded  ns  having  a  close 
analogy  with  the  destruction  of  tissue  wliich  attends  suppuraticm 
within  the  texture  or  snbstailcc  of  parts.  It  is  most  common  <m  the 
cutaneous  and  mucous  surfaces,  but  occurs  likewise  on  the  lining  mem- 
brane nf  blood-vessels  and  on  serous  membranuij. 

UUeration  is  so  Intimately  allied  with  sloughing  and  gangrene,  ttint  it 
is  very  difficult  to  separate  its  causes  from  tlutse  of  these  other  conditidus. 
CAt'SEa. — The  Predisposing  Causes  of  idceration  are  chiefly  found 
in  those  con«lilion8  that  interfere  in  any  way  with  the  nutrition  of  a 
part.  A  feeble  circulation,  such  as  often  exists  in  the  lower  liud)8,  in 
the  alie  of  the  nose,  and  in  newly  formed  or  recently  cicatrized  tissues, 
pretlisposes  to  the  formation  of  uk-ers.  As  age  advances,  nutrition 
becomes  impaired  and  the  circuliition  less  active^  and  slight  causes 
BuRtcc  to  disintegrate  the  structure  of  a  part;  and  malnutrition,  or  loss 
of  innervation  from  any  cause,  by  lessening  the  vitality  and  tlie  resist- 
ing power  of  tissues,  increases  the  teM{|ency  to  ulceration,  flenee  we 
commonly  see  ulcers  of  the  legs  in  elderly  people,  more  particularly 
Unonget  the  poorer  classes,  arising  from  slight  irritation  or  pressure. 
Iq  Tbo  dogs  that  Magcndic  starved  by  feeding  them  on  sugar,  gum,  or 
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oil  and  distilled  wnter,  nlcorftlion  of  the  cornea  occurred.    Tltiii  must 
have  been  the  result  of  simple  iiialiuitriLioii,  rather  Ihun  of  inflninmntion. 

Tissnea  ilmt  have  heen  coiiireatcd  for  n  long  time  arc  apt  to  iiiH.ime 
under  the  influence  of  some  triflinj^  exciting  cau»e,  and  to  run  rapidly 
into  ulceration.  Tliia  usually  commences  in  the  centre  of  the  pnrt^ 
where  the  nutrient  action  is  lowest ;  here  a  small  sore  forms,  which 
exudes  tliin  unhealthy  pus,  and  rapidly  extends.  So  long  as  the  sore  is 
inflamed,  it  continues  to  spread,  and  reparation  cannot  take  place.  It 
would  appear  as  if  even  a  tnoilerate  degree  of  inflnmraation  were  too 
intense  for  the  vitality  "f  chronically  congested  tissues,  or  of  those  in 
which  lowly  organize<1  tihriiie  has  heeti  elfused.  The  more  the  vitiility 
of  a  tissue  is  reduced,  the  less  appears  to  be  the  degree  of  intlammiition 
that  is  required  to  produce  its  disintegration  and  ulceration.  Indee<1, 
if  the  vitality  of  a  part  be  Huf!lcieutly  lowered,  it  may  fall  into  a  statu 
of  idceratiou  without  the  occurrence  of  inflammation,  or  with  so  sjiligh^ 
a  degree  as  to  l>e  scarcely  appreciable;  the  ulcerative  action  npi>carin 
to  arise  from  disintegration  dependent  upon  the  want  of  nutritio 
Thus,  for  instance,  iu  scrofula  and  other  diseases  in  which  there  is  an 
imperfi'ct  nutritive  force,  as  in  scurvy  or  syphilis,  a  tendency  to  soften- 
ing and  breaking  down  of  F-lructure,  and  consequent  ulceration,  exist? ; 
and  this  tendency  is  much  increased  by  the  occurrence  of  congestive  or 
subacute  inflammation. 

Exciting  Causes Ulceration   may  be  directly  excited  in  several 

distinct  ways  on  the  cutaneous  and  mucous  surfaces. 

1.  There  may  be  such  a  degree  of  acute  local  inflammation  as  rapidly 
to  produce  molecular  death  of  the  part.  If  the  action  be  not  very  acute, 
and  the  destruction  of  ttie  tissues  not  very  rapid  or  extensive,  the  dis- 
organized matters  become  mixed  witli  pus,  and  are  discharged  in  the 
form  of  a  dirty,  brownish,  puriform  fluid.  If  the  action  be  more  violent, 
than  tills,  complete  disintegration  may  not  take  place  in  the  affected 
part,  but  shreds  of  the  spoilt  tissues  coultuue  attached  f<»r  some  time  to 
the  ulcerated  surface,  and  give  it  a  very  mugged  ap|iearance.  If  the 
inflammation  be  more  intense,  layers  of  disorganized  tissue,  constituting 
"  shuighs,*'  are  formed,  and  remain  in  contact  witli  the  ulcerated  surface, 
often  covering  it  completely,  and  extending  with  considerable  rapidity 
into  the  neighboring  healthy  structures.  In  this  manner  some  of  the 
forma  rif  phagedieuic  or  sloughing  ulcer  are  formed. 

2.  Chronic  inflammation  is  perhaps  the  most  common  cause  of  ulccra* 
tiou.  The  lu'ocess  of  formation  of  an  ulcer  under  this  condition  has 
been  well  described  by  Billroth.  **  Let  us  suppose,"  he  says,  *' that  we 
have  a  chronic  inflammatioD  of  the  skin  of  the  leg,  say  on  the  anterior 
surface  of  it.s  lower  third.  The  skin  is  truverse(l  by  dilated  vessels, 
hence  it  is  redder  than  normal ;  it  is  swollen,  partly  from  serous,  partly 
from  plastic  iuflltration;  and  it  is  sensitive  to  pressure.  Waiulering 
cells  arc  inflltratcd,  especially  in  the  superficial  parts  of  the  cutis;  this 
renders  the  papillre  longer  and  more  succulent;  the  development  of  the 
cells  of  the  retc  Malpighii  aUo  becomes  more  plentiful,  and  its  super- 
ficial layers  do  not  pass  into  the  normal  horny  state;  the  connectiv 
tiHSue  of  the  papillary  layer  is  softer,  and  l>ecomes  partly  gelatinous. 
Now,  sliixht  fiiction  at  any  point  bufllces  to  remove  the  soft,  thin,  horny 
layer  of  the  epidermis.  Tliis  exposes  the  cell  layer  of  the  retc  Mnlpighit; 
new  irritation  is  set  up,  and  the  result  is  a  suppurating  surface,  whose 
upper  layer  con»ii*ts  of  wandering  cells,  the  lower  of  greatly  degenerated 
and  enlargeil  cutaneous  papillic.  If  at  this  stage  the  part  were  kept  at 
l)erfect  rest,  and  protected  from  further  irritation,  the  epidermis  would 
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^  be  gniflnnlly  rcgenernted,  and  the  Btill  snpcrfidal  ulcer  wouUl  cicntrtse. 
h£ui  imiiAlly  tl)o  slight  superncial  wound  is  too  little  notice<1,  it  is  ex- 
^Bposed  to  new  irritations  of  vnriou»  kiiulH  ;  there  are  supptiratiun  anil 
^Eiiok-cMlar  destniction  of  the  exposed  intlnined  tisRue.  tlien  of  ilie  papilhe, 
^fand  the  result  in  a  loss  of  BUhstnnee  which  graduhliy  growH  deeper  nnd 
^      wider;  tlie  ulcer  is  fully  formed." 

^  3.  Ulceration  sometimes  commences  in  the  crypts  or  folUcIca  which 
^BDpeti  on  tlie  mucouR  suiTnce,  some  modification  orstriicliire  taking  placo 
^r|ti  their  epithelial  linings,  which  leads  to  the  formation  of  circular  de- 

presseii  ulcers. 
^^     A.  A  vesicle  or  pustule  forming  on  the  cntancous  surface,  and  shedding 
^Blts  contents,  very  commonly  gives  rise  to  an  ulcer,  as  in  rupia  and  peni- 
^■phigos. 

H^  5.  Suppurative  inflammation  not  nnfi*eqnently  occurs  in  the  subcuta- 
^Bli«on8  or  sulimucous  areolar  tissues,  and.  Iiy  i)ndenninln>;  and  conse- 
^P<{uently  destroying  the  vascularity  of  the  skin  and   mucous  mcmhrane, 

an<]  thus  arresting  its  nutrition,  gives  rise  to  nicer. 
I  fi.  Ulceration  may  be  proiluced  by  a  severe  mechanical  injury,  by  long 

B«rmtinued  pressure,  or  by  the  notion  of  an  irritant,  producing  a  direct 
^Pbreach  of  surface. 

7.   In  some  specific  cases,  ulceration  is  preceded  by  the  formation  of 

I  a  morbid  growth,  tubercle,  or  tumor,  in  which  inflantmation  nnd  disinte- 
gration of  tissue,  and  consei^ucnt  lesion  of  substance,  occur. 
Situation. — Ulcers  may  be  situated  upon  any  part  of  the  cutaneous 
surface  as  the  result  of  violence;  most  commonly,  when  arising  from 
I  some  specitic  affection,  they  occur  in  particular  situations,  as  on  the 
|»enifi,  lipR,  tongue,  ike;  hut  when  they  occur  from  disease  of  non-speiMfio 

r  character  they  are  usually  sealevl  on  the  leg.     The  lower  half  of  the  leg 
b  tlic  common  seat  of  tliese  simple  ulcers,  which  occur  tliere  in  every 
|K>«aible  variety.     They  are  most  common  at  or  after  the  middle  period 
of  life,  and  are  more  frcfiuenlly  met  with  in  the  i>oorer  classes      They 
tre  especially  predisposed  to  by  all  those  circumstances  that  favor  weak- 
h      sess  of  circulation,  and  consequently  low  vitality  of  the  part — as  ex- 
^ft|K>sure  to  cold  and  wet,  want  of  food,  &e.     The  skin  of  the  lower  part 
^■of  the  leg  is  prone  to  these  ulcerations,  in  couseipience  of  its  natural 
thinness,  the  feebleness  of  its  circulation,  more  especially  in  advanced 
life,  and  its  liability  to  venous  congestions  from  position.     Ulcers  that 
once  form  here  are  slow  in  healing  and  very  liable  to  recur,  becnnse  the 
conditions  tliat  le<l  to  their  formation  may  still  exist,  and  there  is  often 
an  absence  of  a  proper  sniicutaneous  areolo-adipose  beil,  with  the  oonse- 
(^ticnt  tendency  to  adhesion  of  the  under  snrCticc  of  the  ulcer  to  the 
«|»*mcnro8is  or  iK'riosteum. 

iirAOKs. — In  whatever  way  ulceration  commences,  it  presents  three 

fliiitinct  stagCH:  viz.,  1,  Extt^u^ion  or  Slouyfi  ;  2,  Arrt^i*t  with  Deposit  of 

hat^Uc  Mattrr  ;  and  3,  Jifpair  btj  Orannlafion  an<l  C^rafn'ttalion, 

i.  When  the  ulcer  is  Spreading,  there  is  always  a  circle  of  in6am* 

m  ar<mnd  it,  as  evinced  by  redness,  heal,  and  a  burning,  throbbing 

■9  edges  are  jagged,  eroded,  or  shr^rp  cut  nn«l   undermined;  its 

^which  is  more  or  less  cir(fnlar  or  oval,  siu-eads  nearly  equally 

starting-point,  and  is  covered  with  a  greyish  or  yellnwisli,  soli, 

'^ttcronl  slough.     In  ordinary  cases  this  is  thin  and  shreddy,  but  in 

*^Uk  forms  of  ulceration  it  is  soft,  pultaceons,  and  elevated  above  the 

|j|'*^^>undlug  parts.     There  is  either  no  discharge  at  all,  or  only  a  bloody, 

^"^ondittorieil  fluid,  banlly  deserving  the  name  of  i)us,  that  drains  from 

surface. 
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2.  In  the  next  stage,  tlmt  of  Arrest,  the  symptoms  of  infiRmmatiou 
dirainislif  nncl  a  Inyer  of  plnslic  inatlei'  is  deposited  Id  tbe  tissuoa  tbriu- 
iug  the  base  and  sides  of  tlie  ulcer.  This  not  only  server  to  arrest  or 
limit  tlie  further  process  of  ulceration,  Itut  becomes  the  medium  of  ulti- 
mate repair.  The  surlaue  begins  lo  clean,  the  grey  adherent  slough 
separating  in  fragments  and  dissolving  awa}'  in  the  discharge,  which 
gradually  loses  its  sanious  tinge,  and  assumes  more  the  charncters  of 
healthy  pus.  thougli  still  very  scanty.  The  surface  continues  flattened, 
its  sensibility  diminished,  and  the  edges  are  often  elevated  and  indu- 
rated. In  this  statiuDiiry  condition  an  ulcer  may  remain  many  mouths; 
and  it  is  that  in  which  we  commonly  Hnd  chronic  sores. 

3.  Tile  Inst  stage,  that  of  Repair,  is  characterised  by  the  formation 
of  granulations,  whit'li  may  be  looked  upon  as  the  turning-point  in  ulce- 
ration. Until  granulations  are  formed,  ulceration  is  a  waiting  prot^ess, 
or  at  most  stationary ;  as  soon  as  they  are  formed,  repair  commences. 
Instead  of  a  tendency  lo  extension  and  erosion,  and  to  concavity,  we 
now  find  a  disposition  to  contraction  and  deposition,  and  to  convexity 
of  the  surface,  which  assumes  a  briglit  red  hue,  of  a  vermilion  or  scarlet 
tinge,  and  appears  to  be  studded  with  minute  papilla?:  the  edges  Ixreome 
rounded  and  smooth  down  towards  the  surface,  losing  their  sharp  cut 
appearance;  and  the  discharge  assumes  the  charncterH  of  hoalthy  pus. 

Kki>aik  of  Ulcehs. — We  now  pntceed  to  study  the  clianges  that  occur 
in  an  ulcer  during  the  stage  of  repair — the  processes  of  Qranulation  and 
of  Cirafri»<ahon, 

Granulation. — So  soon  as  inflammation  and  exlenaion  of  ulceration 
are  checked,  the  surface  of  the  ulcer,  &s  has  already  l)cen  stateti,  becomes 
covered  by  a  layer  of  [tlastic  matter.  This  plastic  layer,  separAtiuc;  th«* 
ulcer  from  surrounding  and  adjacent  tissues,  forms  a  basis  from  which 
the  granulations,  the  organs  of  repair,  spring  up.  Before  this  plastic 
basis  can  be  deposited,  it  is  necessary  that  the  inflammation  be  recluceti 
within  those  limits  that  are  compatible  with  plasiic  eflusion.  8o  long 
as  inflammatory  action  exceeds  this  limit  around  the  cvlge  or  at  the  base 
of  the  ulcer,  no  lymph  is  etfused.  But  as  soon  as  this  undue  action  is 
checked,  lymph,  which  becomes  vascularised  by  vessels  shooting  into  it 
from  below,  is  thrown  out,  and  assumes  a  granular  form  from  the  forma- 
tion of  papiltn;,  or  granulations,  which  arc  composed  of  exudative  matter 
tlinl  has  become  vascularised.  In  the  great  majority  of  cases,  granula- 
tions are  formed  only  on  surfaces  exposed  to  the  air  and  secretin*;  pus; 
but  they  may  be  formed  without  exposure  lo  the  air  or  the  form.-ition  of 
pus,  as  Hunter  and  Paget  has  shown  to  occur  in  some  cases  of  frac* 
ture,  the  ends  of  the  bones  being  covered  by  a  distinct  layer  of  florid 
granulations  That  tliese  granulation"  are  in  reality  eomimsed  of  lymph 
tlmt  has  become  vascular,  is  eviilcnt  from  the  interesting  fact  observed 
by  lluuler,  and  which  every  Surgeon  must  have  had  repeated  occasion 
to  verify,  both  in  wounds  and  in  compound  fractures,  namely,  that  a  por- 
tion of  bluish-while  semitransparent  lymph  effused  on  the  surface  of  the 
sore  or  denuded  bono  is  seen  to  become  vasculai'iscd,  and  to  be  converted 
into  two  grannlnli(»n8,  in  from  twenty-four  lo  forty-eight  hours. 

The  microscope  shows  that  granulations  are  composed  of  cells  heaped 
U])  without  ranch,  if  any,  apparent  order,  and  connected  by  but  little 
intermediate  substance.  When  single,  they  are  colorless;  when  in  clus- 
ters, they  become  ruddy.  It  is  interesiing  to  observe  how  these  cells 
undergo  different  changes  in  different  parts  of  the  same  ulcer.  Those 
situated  at  tlie  base  nearest  the  attached  surface  of  the  granulation, 
constituting  its  deeper  layers,  undergo  development  into  fllaments  and 
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fihro-ceUnlar  tifisne;  thoae  on  the  surface  are  either  thrown  off  in  a  rudi- 
mentary form,  or  as  puaoells;  while  those  nt  the  edges  liecome  eoo- 
vcrted  into  e|jithelial  sciile^.  Thus  tvc  sec  Lhc  snine  process  ^iviiif;  rise 
to  ^ranulftliun-cc'llB,  lu  piis-cclls,  to  eptderinis,  nml  to  Hltro-celliilnr  (issue. 

The  dtcelopwent  uf  ivk-'tp/k  in  grnnnliiLionfi — a  most  wcmderful  nnd 
beauiifnl   process,  by  which  ihousaiuU  of  vessels  mny  form  in  ft  dsy  on 

briilthy  pniniiUtinsf  finrfnce — is  identienl  with  their  jrencrnl  develop- 
ment in  lympli,  which  will  he  dcscrihed  in  Cliapter  VII.;  a  series  of 
loo[>«  aikI  aictu'S  heing  funned  as  outgrowths  from  nuighl>oriiis^  vesst-ds. 

The  Kf-n^tbihly  of  granuhitinns  varies  considerahly,  heing  oltcn  greal- 

Iest  in  those  whiclt  spring  from  tissues  that  are  naturally  the  least  sensi- 
tive, as  hone  for  instance.  No  nerves  have  been  traced  in  granulations; 
1i«nce  their  apparent  sensibility  would  Ap()ear  to  depend  upon  that  of 
tbe  subjacout  inflamed  tissues. 
The  rftnrarirtti  of  granidaiions  afford  important  indications  to  the 
Surgeon  as  to  the  condition  of  the  Kurfuee  from  which  they  spring,  and 
the  state  of  the  patient's  general  health.  Granulations  indicative  of  a 
healthy  local  and  consiitutional  condition  are  small,  florid,  pointed, 
clo*»ely  set,  and  bathed  with  henlthy  pus;  the  use  of  which  appears  to 
be  to  cover  and  protect  the  tender  surface  with  a  sort  lubricant  coating, 
into  which  the  granulations  may  sprout  without  being  dried  by  the  air, 
or  readily  damuitied  in  any  other  way. 

In  a  weak  state  of  the  soi-c,  or  oC  the  constitution,  the  secretion  of  pua 

^^  diminishes,  nnd  it  loses  its  healthy  diameter;  the  granulations  hecomo 

^m  Urge,  pale,  and  flabby,  api>enring  to  be  cedcnuitous  from  infiltration  of 

^B  serum,  and  assuming  a  gla.ssy  or  scmitranspnrent  look,  witli  a  purplish 

^H  hue.     Occnsinn:tlly  luemorrhage  takes  place  into  thero.and  they  become 

^*  broken   down  nnd   sloughy.     If,  whilst  a  sore  is  healthily  granulating, 

morbid  action  be  set  up  in  it,  or  in  the  economy — as  by  the  supervention 

of  crvsipelas  or  fever— the  granulations  degenerate  at  once,  and  becoino 

rwpidly  abiiorhfO,  the  surface  of  the  sore  assuming  a  greyish,  slougby 

look,  nn<l  the  rorm:ition  of  pus  being  arretted. 

The  Healing  Process,  or  Cicatrisation,  is  that  by  which  the  ulcer 
cU>ees  nnd  Ijfcoroes  covered  by  an  intesunidntai  investment.  Tw!>  dis- 
tinct processes,  though  carried  on  simultaneously,  are  necessary  for  the 
accomplishment  of  thi«i.  These  are,  that  the  granidatiuun  a^^sume  a 
liealthy  cimi actor,  niu\  cover  themselves  with  new  cuticle,  and  that  the 
surface  of  the  sore  contracts. 

Tlie  first  chanuc  that  takes  place  in  an  ulcer  that  is  about  to  undergo 

the  healing  pnK*ess,  is  that  the  granulations  become  florid,  and  are  bati)ed 

with  henlthy  pus;  the  edges  and  surface  of  the  sore  then  assume  the 

ttme  level — the  granulations  rising,  and  the  edges  Buhsi<ling.     80  long 

t^  there  is  any   inequality  in   this   respect,  the  process  of  cicatrisation 

caAuot  goon.     Tlic  granulations  nearcr«t  tlie  edges  become  smooth,  cease 

lo  |)our  out  putt,  nud  are  glazed  over  with  a  thin,  whitish-blue  pellicle— 

■"bieh  is  Ihp  (irsL  appearance  of  new  cuticle — compi^sed  of  granulation- 

<^<?lls  developing  into  epidermis.     As  cicatrisation  advances,  tlie  part  of 

^onore  imnie<lialcly  inside  this  bluish-white  line  will  be  seen  to  be  ocou- 

l*io<l  by  a  red   zone,  which,  in  the  course  of  four-and-twcnty  hours,  Ix*- 

(^ornes,  in   its  turn,  new  epulerniis,  and  appears  to   be  the  link  between 

S>^unulaltuu  and  true  cuticle. 

Jki  the  same  time  that  these  changes  are  going  on,  contraction  of  the 
***t^  lakes  place.  This  would  appear  to  be  entirely  a  mechanical  process, 
^*id  not  a  vital  action;  it  is  owhig  to  the  conversion  of  the  exudation- 
^^lUuf  the  granulations  into  the  Qlaments  of  cicatricial  tissue,  which,  being 
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moi'e  closely  packed  nml  becoming  drier,  occupy  less  space  (Pftget). 
This  contrnclion  commences  as  soon  hs  tlie  sore  presents  a  tetnlency  to 
ciciilrise  iind  continues  for  a  considerable  lime  after  this  is  completed. 

Cicatrisation  a<lvance8  with  greatcht  rapidity  around  the  edges  of  the 
Bore,  the  centre  taking  the  longest  time  to  heal,  in  consequence  of  the 
activity  of  the  process  ai>pearinjr  to  diminish  Lhc  farther  the  new  epi- 
dermis extends  from  the  oUI  tissues.  Indeed,  if  tlie  ulcer  be  large,  tliere 
may  not  be  snfBcient  furce  for  the  cicatrisalitm  of  its  centre.  A  sore  of 
a  circular  shat>e  usually  takes  a  longer  time  to  heal  than  an  oi'ul  or 
elongated  one.  The  new  cuticle  i»  formed  at  tlie  edge  only,  and  never 
primarily  in  the  centre  of  an  ulcer,  ttnless  islands  of  old  skin  l>e  left  there 
undestroyed,  to  serve  as  centres  of  cicatriBalion,  It  would  appear  to  \te 
necessary  for  the  healing  jirocess,  that  granulations  have  some  of  the  old 
textures  to  be  modelled  upon,  from  the  plastic  force  of  whictt  there  is 
an  impulse  given  that  causes  their  <levctopmcnt  into  analogous  structure. 
It  is  in  this  way  that  the  islets  of  skin  implanted  on  a  granulating  sur* 
face  by  "nkin-grafLing'*  act  beneficinlly  as  new  centres  of  cicatrisation. 

The  changea  taking  place  In  a  cicatrix  do  not  cease  with  its  formation. 
Two  processes  continue  for  a  very  consiilerablc  length  of  time  after- 
wards: viz.,  the  gradual  contraction  nnd  the  development  of  the  cicatri- 
cial tlHSUO. 

We  have  seen  that  granulations  tend  to  contract  during  the  healing 
of  an  ulcer,  and  that  the  diminution  in  surface  thus  produced  facilitates 
greatly  its  cicatrisalion.  Hence  a  scar  is  never  so  large  as  the  original 
sore.  This  contrnction  continues,  however,  and  not  does  attain  its 
maximum  until  long  afXer  the  complet  ion  of  cicatrisation,  often  occasion- 
ing great  puckering  or  deformity.  The  degree  of  contraction  depends 
partly  on  the  seat  of  the  scar,  but  principally  on  the  nature  of  the  agent 
that  produced  the  ulcer;  if  the  scar  he  seated  on  a  part  where  the  skin  is 
very  tense, the  contraction  will  be  slight;  if  the  skin  be  naturally  loose,  it 
will  be  considerable.  The  contrnrLion  that  takes  place  in  scars  which 
result  from  burns  is  greater  than  that  in  those  which  occur  from  any  other 
cause,  often  prwiucing  serious  ilcfftrinily  and  great  distress  to  llio  patient. 
These  results  do  not  supervene  in  iheir  fullest  extent  unlit  nft-er  a  lapse 
of  some  weeks  or  months  from  the  infliction  of  the  injury.  This  contrac- 
tion would  appear  in  some  cases  to  be  due,  not  only  to  the  consolidation 
of  the  texture  of  the  scar,  but  to  its  great  size. 

Further  changes  are  wrought  by  time  in  the  texture  of  a  cicatrix.  In 
the  first  place,  its  tissue  assimilates  more  and  more  to  the  normal 
structures  of  the  part;  and  secondly,  its  deep  utttichnients  become  more 
moval>le.  When  a  sear  is  first  formed,  it  is  thin,  re<ldish,  or  bluish  and 
shining,  being  composed  of  imperfectly  developed  tllamentous  tissue, 
covered  by  a  thin  epidermic  layer.  As  it  becomes  older,  it  assumes  ii 
dead-white  color,  and  becomes  depn-ssed,  and  gradually,  but  slowly, 
though  many  years  ma}'  be  required  for  the  change,  it  "wears  out ;"  that 
is  to  say,  ils  structure  more  closely  resembles  that  of  the  texture  of  the 
part  in  which  it  is  seated.  It  never,  however,  becomes  developed  into 
true  skin,  as  neither  sebaceous  nor  sudoriferous  gbtnds  nor  hair  form  in  It. 

Coincidently  with  these  changes,  the  scar  Ioommis  its  deep  nttachments, 
so  that  it  can  be  moved  more  freely  upon  suljacont  )iarts.  It  is  a  long 
time  before  the  »car  attains  the  vitality  of  the  older  striiclnres,  if  ever 
iL  do  so  completely;  and  the  larger  it  is,  the  less  ils  power  will  usually 
be.  Under  the  intluencc  of  scurvy  or  syphilis,  an  old  scar  is  apt  to 
o|}en  up  again ;  so  also,  if  a  fresli  ulcer  be  formed  on  the  old  cicatrix,  it 
will  tttkc  a  lunger  time  to  heal  thfin  the  original  one. 
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In  utructure^  cicAtrioea  are  composed  of  a  fibro-cclUilar  tissue,  rather 
^pnringly  sui}|>lied  witli  btootl-vesseln,  and  coverc<1  by  a  tliiti  cpidtfiinic 
eoveriug,  usually  amoolh  aud  glisteuingf  but  soinctimcs  nodulated  and 

The  Kfnnihiliiy  of  the  cicatrix  itself  is  lower  than  that  of  the  skin 
penerally,  but  the  edges  of  the  integument,  where  in  contact  with  tlie 
cicatrix,  are  usually  more  sensitive  than  arc  the  integuments  on  other 
parts  of  the  body.  When  tough  and  irregular  cicatricial  bands,  or 
**  briiiies,'*'  stretob  across  a  j>art,  it  will  usually  be  found  that  they  are 
devoid  of  sensibility. 

DiAQNOsis. — This  is  readily  made  when  ulcers  are  seated  on  the  skin, 
where  no  art  is  required  to  recognise  a  sore.  On  the  mucous  surfaces, 
however,  it  is  not  always  easy  to  do  so;  enlarged  follicles  and  crypts, 
or  aphthie,  lieing  constantly  confoun<te<l  with  ulcers.  The  ditllciilty 
bere  proceeds  from  the  cirennistance  tliat  muco-pus  may  he  poured 
out  from  a  simply  infl.itned  surface,  or  from  one  in  which  the  abraded 
epithelium  and  open  crypts  are  mistaken  for  ulcers. 

TuKATMENT. — lu  the  Local  Treatment  of  ulceration,  the  Surgeon 
must  be  guided  by  the  special  conditions  pre8cnte<I  l>y  the  ulcer,  which 
will  he  described  presently.  But  there  are  some  points  which  demand 
Attention  in  all  cases.  1.  Inflammation,  when  present,  must  be  stibdiied'; 
until  this  be  done,  no  pro|>er  reparative  action  can  go  on.  2.  Conges- 
tion and  deteruiiuntion  of  blotKl  must  be  j)reverited,  by  keeping  thu  part 
at  rest,  and  in  such  a  position  as  will  allow  the  ready  return  of  blood 
fri>m  iL  3.  Proper  local  applications  adapted  to  the  nature  of  the  case, 
of  an  emollient,  sedative,  astringent,  or  stimulating  character,  must  lie 
employed  frequently,  conjoined  with  pressure  upon,  or  support  to,  the 
wejikened  vessels  of  the  part. 

Transplantation  of  Cuticle. — It  has  long  been  known  to  Physio- 
logislb  and  to  Snigeons,  that  portions  of  the  tegumcntary  structures, 
when  completely  detached  and  transplanted  to  oihei'  parts  of  the  surface 
uf  the  budy.  occasionally  retain  their  vitality,  and  grow  on  the  surface 
on  which  they  had  been  inserted. 

The  experiments  of  John  Hunter  on  the  transplantation  of  teeth,  of 
the  cock's  spur,  the  experiments  of  Abcrnethy  on  the  same  subject, 
the  adherenee  and  continued  growth  of  a  freshly  separated  portion  of 
the  uoee  or  chin,  the  transplantation,  by  Buenger,  of  a  piece  of  the  skin 
of  the  thigh  on  to  the  face  for  the  formation  of  a  new  nose,  and  the  ob- 
servnttons  of  Walther  that  the  button  of  lK>ue  removed  by  a  trephine, 
if  re-inserted,  will  contract  adhesions  again — all  [trove  the  fart  that 
freshly  separated  parts,  if  immediately  re-npplied  to  a  raw  surface,  may 
contract  adhesions  to  it.  But  it  was  reserved  for  lleverdin  to  show  that 
cuticle,  if  tranK[)lanted,  might  be  em|)loyed  ns  an  agent  in  the  cicatrisa- 
tion of  granulating  surfaces.  This  observation  is  as  interesting  in  its 
scienijtic  as|>ect,  ns  it  is  full  of  promise  in  its  application  to  plastic 
surgery,  and  has  already  been  found  in  many  instances  to  l>e  of  the 
grenti-iit  value  in  facilitating  the  cicatrisation  of  large  ulcerated  surfaces, 
which  could  not  be  covered  l»y  skin  in  any  other  way.  It  has  idready 
been  explained  that  the  process  of  cicatrisation  of  an  ulcer  always  takes 
place  from  and  through  the  medium  of  pre-exiatent  epidermis;  and 
further,  that  the  formative  force  necessary  for  the  extension  of  the  cica- 
trix from  the  edge  gradually  becomes  weakened,  and  at  last  entirely 
cea«««.  In  such  cases,  especially  when  resulting  from  burns,  Haps  of 
dlin  liave  occasionally  been  transplanted.  But  lieverdin  lias  fotnid  that 
tins  is  nut  necessary, and  Lliat  all  that  is  rc<^uired  is  to  plant  small  islets 
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of  freshly  sepwrntef!  cuticle  on  tlie  grflDuUting  surface.  These  adbero 
whore  ti-nnsplimtod^  ni)f1  each  islet  forms  t!ie  cvntrc  of  a  new  process  of 
cicutrisntion,  whicli,  spre.iilinjj  from  its  e<lgc,  ami  coalescing  with  that 
motiUleil  by  the  surrouiuling  skin.  hiuI  liy  the  neighboring  islt'ts  of  trans- 
plantation, soon  covers  the  granulating  snrf»ce  with  a  healthy  culicular 
cieatrix. 

The  process  of  cnticular  transplantation  is  as  follows.  A  piece  of 
skill  on  some  sound  part  of  the  body — the  outside  of  the  arm,  for  in««tanc*e 
—about  the  size  of  an  oat  or  a  split  poa,  is  pinched  up  with  a  pair  of 
forceps,  and  snipped  off  with  cnrveil  scissors.  The  whole  tijickness  of 
the  skin  need  not  be  separnted,  but  merely  the  cuticle  down  to  and  in- 
cluding the  papillary  layer  of 'the  true  skin,  so  as  just  to  show  blood. 
The  o[>cration,  when  pro|}crly  performed,  is  almost  painless.  The  little 
patch  of  separated  skin  is  now  placed,  with  the  raw  side  downwards,  on 
the  surface  of  the  ulcer,  covered  anil  retained  in  position  by  a  strip  of 
isinglass  plaster.  It  is  left  undisturbed  for  about  four  days,  at  the  end 
of  which  time  it  wilt  be  found  to  be  adherent,  and  spee<lily  becomes  the 
centre  of  a  new  process  of  cicatricial  action,  which  spreacls  in  a  gradually 
widening  circle,  until  it  fuses  itself  into  the  cicatricial  deposit  that  is  in 
process  of  formation  from  the  circuuifereucc  of  the  sore,  or  from  otlicr 
transplanted  islets,  and  thus  the  cicatrix  is  rapidly  formed. 

For  Che  success  of  this  little  operation,  it  is  necessary  that  the  granu- 
lating snrfttce  on  to  which  the  transplantation  is  made,  l)c  a  healthy  ont; 
that  it  be  not  the  seat  of  specific  disease  of  any  kind,  or  the  result  of 
such  disease;  and  that  the  process  of  cicatrisation  have  commenced  at 
its  edges.  The  piece  of  transplanted  akin  should  be  tenderly  handled, 
and  at  once  applied  and  retained  by  moderate  |)resaure.  In  placing  it 
in  its  new  position,  it  is  well  that  the  granubitious  Ihj  not  bruised,  so  as 
to  be  made  to  bleed,  which  would  be  fatal  to  the  success  of  the  ex|»eri- 
mcnl.  It  is  better  to  apply  several  small  gralYs  of  skin  than  one  large 
ODO  ;  each  now  grail  acting  as  a  centre  of  cicatrisation,  and  the  process 
going  on  more  rapidly  from  several  small  centres  than  from  one  largtti 
one.  There  is  one  point  of  importance  in  respect  to  tlie  iraiisplantaliott' 
of  cuticle,  viz.,  thut  the  cicatrizntion  resulting  is  often  weak,  and  tlio 
cicatrix  is  apt  to  break  down  much  more  readily  than  one  that  has  not 
been  prtxlucL'd  by  grafting. 

The  Constitutional  Treatment  must  be  careftdly  attended  to. 
Unless  this  be  done,  the  best  regulated  locnl  plan  may  be  employed  ta 
vain.  Attention  to  the  digestive  organs,  and  improvement  of  the  con- 
stitnlion,  if  it  be  stniiuous  or  syphilitic,  will  do  more  in  these  cases  than 
any  other  means  can  accomplish.  The  nutrition  of  the  patient  requires 
due  care.  If  he  lose  weight,  an  idcer  will  not  heal.  It  is  only  when  the 
untrition  is  cnpablc  of  maintaining  or  increasing  the  bodily  weight,  that 
the  healing  [jroce^js  can  be  ex])ccted  to  take  place. 

VAB10U8  rori.Ms  of  tLCEa. 

When  ulcers  occur  in  the  skin,  as  the  result  of  non-h])ecif1o  disease, 
they  may  be  arranged  under  the  following  heads:  the  Henlthy;  the 
Weak;  the  Indolent;  the  Irritable;  the  Inflnmed;  the  Phageda^uic  or 
Sloughing;  the  Varicose;  and  the  Hieinurihagic.  Besides  these  varie- 
ties, each  of  which  is  marked  by  distinct  characlerialics,  various  other 
forms  of  ulceration  <lepending  on  specific  causes,  as  the  Sy])hilitic, 
Scrijfulous,  Lupoid,  Cancerous,  &c.,  are  met  with;  all  of  which  will  be 
treated  under  their  respective  Chuptei>s. 
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The  vftriclies  presented  by  ulcers  nre  by  no  nienns  dependent  on  local 
c<»Ddiiion»  merely,  though  these  iiiflnenco  Idem  grvftily,  but  are  In  a 
l^rvat  measure  owing  to  conhtittitioiml  cntisee.  Indeetl,  Ihe  aspec-l  of 
tbe  ulcer,  and  ttie  chnrRi-ler  of  its  grunnlations  nn<)  of  its  disoltar*;!*,  are 
vaccelleut  indii-iktiona  of  the  atnte  of  lieiilth  and  of  the  general  ooiidition 
of  the  palicnt,  as  well  as  of  the  looal  disease. 

Healthy  or  Purulent  Ulcer This  may  be  considered  tlie  iy|>e 

of  the  disense.  It  prrfjenls  a  circvdar  or  oval  surfat'e,  slightly  depressed, 
thickly  sluddefl  with  small  graiudalinns  exuding  Inudahle  pus,  and  hav- 
ing B  naturtil  tendency  to  contract  and  heal.  It  is  the  ol>ject  of  all  our 
irvatment  to  bring  the  other  forms  of  idcer  into  this  condition. 

TrrfUmfnt. — In  the  management  of  the  healthy  tdcer,  the  treatment 
should  be  as  simple  as  possible:  water-dres»«ing  and  the  ]>rc8aure  of  a 
bandage  usually  enahling  it  readily  to  cicatri&e.  Sometimes,  however, 
fts  has  already  Ijcen  stated,  the  healing  process  is  retanlcd  or  arrested 
in  consequence  of  the  extent  of  (he  nicer.  In  such  caues,  the  trans- 
plantation of  cuticle  will,  l>y  anbitling  centres  of  cicatrisation,  ex()edito 
ciirv.  According  to  Lister,  the  application  of  the  antiseptic  gauze  and 
|iroteotive,  in  the  manner  described  in  8|>eHking  of  the  treatment  of 
Sil>s<^8«  (p.  174),  has  also  been  found  most  elllcacious  in  promoting  the 
b**aling  of  ulcers  of  long  duration.  The  strength  of  the  solution  of  car- 
lK>lic  acid  should  be  tow  (nbont  1  in  40)^  so  as  to  avoid  undue  irritation. 

WeaJc  Ulcer  not  uncommonly  occurs  from  emollient  applications 
having  heeu  continued  for  ti>o  long  a  time  in  the  last  variety  of  the 
disease;  the  granulations  then  becuuiing  high  and  flabby,  witli  a  semi- 
transparent  nppeai-ance  aliout  them,  and  sometimes  rise  in  large, 
exul)emnt,  gchuinoiis,  retUlish-looking  masses  above  the  surface  of  ilie 
sore.    Thc^e  high  granulations  have  a  fuelde  vitality,  and  readily  slough. 

The  Trfatiufti/  of  this  form  ol"  ulcer  consists  in  keeping  the  part 
eloBlofl  and  carefully  bandaged ;  and  applying  an  astringent  dressing 
lo  the  sore,  such  ns  the  **  red-wash,"  or  a  weak  solution  of  the  sulphate 
of  copper  itr  of  zinc,  according  to  the  following  formula: — Sulphate  of 
xiiic.  sixteen  grains;  compoiiml  tincture  of  lavender  and  spirits  of  rose- 
mary, of  each  two  ilrachms;  water,  eight  ounces.  This  will  l»e  found  a 
most  useful  application;  and  the  granulations  may  be  touched  from 
time  to  Lime  witli  nitrate  of  silver. 

Indolent  or  Callous  Ulcer. — This  is  always  very  chronic.  It  is 
altuate<l  upon  the  outer  side  of  the  lower  extremity,  between  the  ankle 
nml  calf,  and  most  frequently  occurs  in  «»en  alxjut  the  unddle  period  of 
life-  It  is  dee()  and  excavated,  with  a  flat  surface,  covered  by  irregular 
ami  badly  furmed  granulations,  exuding  a  thin  and  sanioua  pus,  havirtg 
bard,  elevateil,  and  callous  edges,  and  presenting  generally  an  irregular 
aiitl  ruggeil  look.  The  surrounding  integument  is  congested,  and  matted 
to  the  suljaceut  partH;  there  is  usually  very  little  sulK-utaneous  areolar 
lUsuc  about  it,  the  skin  being  flrmly  tlxcd  to  the  subjacent  farcin:  and 
it  woidd  appear  as  if  it  were  in  consequence  of  this  want  of  a  vaHCular 
subatnitum  from  which  to  spring,  that  granulations  do  not  readily  arise. 
Thrrc  i«  no  pnin  attending  tliis  ulcer,  and  its  surface,  which  often  attains 
a  Tcry  large  size,  may  usually  be  touched  without  the  patient  feeling  it. 

^T^atment. — The  principleof  the  treatment  here  is  two-fold;  to  depress 
tiM  c^i!«'i  and  to  elevate  the  base  of  the  sore.  This  is  etfected  by  prcs- 
Msre  and  stimulation  conjoined.  The  old  and  very  elUcient  plan  of  treat- 
fDetit  that  use<l  tt>  be  adopted  is  as  follows.  The  treatment  shoubt  l>e 
cominenced  by  rubbing  the  surface  of  the  ulcer  and  the  surrounding 
coi>geitlvd  integument  with  nitrate  of  silver;  a  tinsceU-meal  poulUcu 
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should  then  be  Applied  for  twenty-four  Lours,  iifter  wliich  the  sore  sboulil 
be  prftporly  slrnpperl  on  the  plan  reconimended  by  Baynlon.  The  Iwst 
plaster  fcM'  this  purpose  is  the  empiaatrum  saponiv^  to  which  snnie  of  llio 
emplanfrum  resinae  is  added  to  make  it  sulticicntly  adhesive;  this,  sprca'l 
upon  calieOf  should  be  cut  into  strips  sixteen  or  eighteen  invhes  in 
U'n</th,  find  about  an  ineh-and-a-half  in  width;  the  centre  of  the  strip 
should  then  Ite  laid  smoothly  on  the  side  of  the  Umb  opposite  to  the 
sore,  and  llic  ends,  being  bn)ugbt  forward,  are  to  be  eroused  obli<|nely 
over  it.  Strip  after  strip  must  l>e  applied  in  tins  way,  until  the  limb  is 
covered  for  a  distance  of  h  ctouple  of  inuhes  above  and  l)elow  the  ulcer. 
If  the  sore  be  near  the  ankle,  this  joint  should  be  included  in  the  strap- 
ping. Kach  strip  of  plaster  should  be  applied  with  an  equal  degree  of 
pressure,  which  may  often  be  considerable,  and  it  should  cover  nt  least 
one-third  of  the  preceding  strop;  the  limb  roust  then  be  carefully  li»nd- 
nged  from  the  toes  to  the  knee.  Under  this  plan  of  treatment,  the  edges 
will  subfiiilo,  the  surface  of  the  sore  will  become  florid,  and  granulations 
yielding  abundant  discharge  will  speedily  spring  up.  Much  of  the  suc- 
cess of  this  plan  of  treatment  will  depend  upon  the  close  nttention  that 
is  paid  to  it.  If  the  skin  be  irritable,  no  resin-plaster  should  be  used, 
but  merely  the  soap  or  lend;  and  the  plasters  should  be  chan<{ed  at  least 
every  forty-eij^ht  hours.  If  tlte  discharge  be  very  abundnut,  small  holes 
should  be  cut  in  the  strips  to  allow  it  to  e3ca|>c.  When  by  this  mode  uf 
treatment  the  e<lge8  of  the  sore  have  been  brought  down,  and  the  granu- 
lations sulHciently  stimulated,  an  astringent  lotion  with  bandaging  may 
advantageously  be  sulmtituted  for  the  plasters.  Another  and  more 
etlU-ient  method  consists  in — 1.  Painting  the  whole  surface  of  the  ulcer 
and  the  neighboring  callous  parts  with  ethereal  sidution  of  cantharhles ; 
2.  Applying  carbolized  wator-dresaingtir  oakum-poultice  for  a  few  days  ; 
8.  When  granulations  have  sprung  up,  transplanting  a  row  of  skin-grafts 
within  the  citge  of  the  sore;  4.  Continuing  antiseptic  dressing  snd 
pressure  with  elastic  bandages. 

Irritable  Ulcer  is  mostly  met  wiih  in  women  a1x>ut  the  middle  period 
of  life,  esijecially  in  those  of  a  nervous  or  bilious  temperumeiit.  It  is 
usunlty  of  small  size,  and  situated  about  the  nnklcs^or  upon  the  shin. 
Its  edges  ore  irregular,  but  not  elevated;  the  surface  is  greyish,  covered 
with  a  thin  fslough,  and  secreting  unltenlthy  sauious  pus.  lis  principal 
characteristic  is  the  excessive  pain  accompanying  it,  which  often,  by 
preventing  sleep,  disturbs  seriously  the  general  health. 

In  the  Trfoiment  of  this  ulcer,  we  must  attend  to  the  constitutional 
as  well  as  to  the  local  condition.  The  patient  shotdd  l)e  put  upon  an 
alterative  course  of  medicine,  with  alo'iic  purgatives,  and  st^me  sedative 
at  bedtime  to  procure  rest.  The  mode  of  topical  medication  which  1 
have  fonnci  to  succeed  best,  is  Co  brush  the  surface  of  the  sore  and  the 
surrounding  parts  from  time  to  time  with  a  strcmg  solution  of  nitrate  of 
silver,  and  then  to  keep  emollient  and  sedative  applications  applied  to  ii, 
such  as  lead  an<1  opium  lotions.  The  occasional  application  of  the 
nitrate  of  silver  deadens  materially  tbe  morbid  sensibility  uf  Uie  sore, 
and  assists  its  granulation. 

Inflamed  Ulcer. — This  is  characterised  b^'  much  redness,  heal,  and 
swelling,  of  the  surrounding  parts,  accompanied  by  a  thick  and  olfensivo 
discharge,  often  streaked  with  blood;  it  may  arise  from  tho  over-stimu- 
lation of  one  of  the  other  varieties. 

The  Treatmeut  must  be  Incally  and  generally  antiphlogistic.  The 
elevated  position,  the  application  of  leeches  around  the  sure,  and  of 
cold  evaporating  lotions  to  ttie  surface  of  the  limb,  speo<lily  subilue  tbe 
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inflammAtor}'  action  ;  and  Ute  healing  process  then  takes  place  with  great 
rmpitlity. 

Sloughing  Uloer. — When  not  specific,  tlws  is  an  increased  degree  of 
the  indnmet)  variety,  naimlly  occurring  in  a  feehio  or  cacliectic  consUtu- 
tion,  and  gciierftlly  accompanied  by  a  gooti  deal  of  irritative  fever.  An 
angry  dusky  red  blush  forms  about  the  sore,  which  Itecnines  hot  and 
painfut;  the  surface  assumes  a  greyisli  sloughy  look,  the  edges  are  sharp 
cot.  and  the  ulcerative  action  extends  rnpidly. 

Treatment. — This  should  consist  in  improving  the  general  health  by 
]eaaening  irritation,  and  keeping  up  tone.  The  administration  of  opiates, 
with  nourishing  but  unstiranlating  diet,  shoul4i  be  trusted  to,  at  the  same 
lime  that  the  Kk-bI  action  is  subdued  by  rest  and  warm  opiate  lotions. 
When  the  inflammatory  condition  has  subsided,  tonics  sliould  be  given 
inlernslly,  snd  a  grain  or  two  of  the  sulpliaie  of  copper  or  zinc,  or  a 
UlUe  carbolic  acid,  may  l>e  added  to  the  lotion  with  which  the  sore  is 
dresaed. 

The  specific  varieties  of  sloughing  ulcer  will  be  considered  in  the 
Cbflpters  on  Hospital  Gangrene,  Ac. 

Varicose  Ulcer  derives  its  chief  charuclerislic  from  being  compli- 
cated Willi,  or  tlt'|>en4lent  U])on,  a  varicose  condition  uf  the  veins  of  iho 
leg.  In  this  ntfectiou  of  the  venous  trunks  the  skin  gradually  under- 
goes degeneration,  becoming  brawny,  of  u  purplish  brown  color,  and 
being  traversed  in  all  directions  by  enlarged  and  tortuous  cutaneous 
veins.  The  ulcer  forms  at  one  of  these  congested  spots,  by  the  breaking 
down  of  the  already  disorganised  and  softened  tissue,  producing  a  small 
irregular  chasm  of  an  unhenlthy  appearance,  and  varying  much  in 
character,  being  sometimes  intiamed,  at  others  irritable  or  sloughy,  and 
then  becoming  indolent.  One  of  the  most  serious  erfecta  of  titis  ulcer 
is  that,  by  penetrating  into  one  of  the  dilated  veins,  it  occariionally  gives 
riae  to  very  abundnnt  hfemorrhnge;  the  patient  in  the  course  of  a  fi^w 
aeoouds  losing  a  pint  or  two  of  blood.  This  hieniorrhaiEe  may  be  readily 
arreaied  by  laying  tlie  patient  on  his  hack,  elevating  the  limb,  and  com- 
preasing  the  bleeding  point  with  a  pledget  of  lint  and  a  roller. 

The  Trealmf.nt  «»f  a  varicose  ulcer  must  have  special  reference  to  tlie 
conrtition  of  the  veins  that  occasions  it;  no  local  applications  having 
much  rflect  tinless  the  pressure  of  the  column  of  blood  in  the  dilated 
TcsaeU  be  tsken  off  the  part.  This  may  be  done  by  means  of  a  well- 
applied  bfindsge,  made  of  elastic  material,  or  a  laced  or  elastic  stocking 
applied  to  the  leg,  so  as  to  keep  up  unif'trm  pressure  upon  the  distended 
veaaela.  In  some  cases,  the  length  of  the  column  ot'  blood  may  be  broken 
by  iJie  application  of  a  vulcanised  India-rubber  band  below  the  knee. 
In  miuty  coses,  the  cicatrisation  of  the  ulcer  cannot  l»e  brought  about  in 
Uiis  way;  or,  if  the  ulcer  heal,  it  constantly  breaks  o|wn  again:  or 
hietnorrlinge  may  occur  from  a  ruptured  vein  upon  its  surface.  Otiier 
meanfl,  which  will  be  described  in  a  future  chapter,  must  then  be  taken 
for  the  permanent  occlusion  of  the  varicose  vessels.  As  this  procedure, 
however,  is  sttended  by  some  danger  from  tlic  occasional  induction  of 
phlebitis  or  erysipelas,  it  should  not  l>e  bad  recourse  to  imless  the 
exUteoce  of  one  or  other  of  the  conditions  just  mentioned  urgently  calls 
for  iL 

Hsmorrhagio  Ulcer This  ia  a  dark  purplish-looking  sore,  which 

occurs  in  women  BiiH'cring  from  amenorrlnua.  and  has  a  special  tendency 
to  ooxe  blood  ab<uit  the  mcnslrual  periotls,  whence  its  name.  It  usually 
pATtakcs  of  the  cimraeter  of  the  irritable  ulcer, 

Trtaimeni* — The  htemorrhagic  ulcer  requires  to  be  treated  by  coustitu- 
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tionni  inenne,  having  for  their  otiject  the  improvement  of  the  patient's 
general  tionU.h;  TCitli  lliia  view,  the  preparntioiia  of  iron  and  of  aloes  are 
especially  ufternt. 

Uloers  and  M uooua  Membranes. — Various  forms  of  iiloerB  oocnr 
upon  the  miR-otis  membrane  of  tlie  throat,  rectum,  nnd  jjeuitnl  ortjans.  As 
these,  however,  are  commonly  speeilie,  tliey  will  he  Iiereal'ler  deserihed. 

When  ulcers  of  the  mucous  memltrane  are  not  of  a  specific  character 
thev  present  the  treneral  ap|>earances  characteristic  of  the  cutaneous 
healthy,  inflamed,  or  weak  vaiietieft,  and  require  the  topical  applications 
"which  have  been  described  as  suited  to  these  conditions;  though  gene- 
rally  they  will  demuiid  the  free  employment  of  caustics,  especially  of  tlio 
nitrate  of  silver. 


CHAPTER    VII 


THE  PR0CES3  OF  REPAIR. 


Having,  in  the  three  preceding  Chapters,  described  certain  pntholo- 
gicftl  conditions  in  which  interference  with  the  normal  nutrition  of  the 
part  is  a  prominent  feature,  and  having,  in  regard  to  one  of  these,  indi- 
tated  the  means  by  which  Nature  repairs  the  injtuy,  we  have  now  to 
give  a  summnry  of  the  means  by  which  injuries  in  general  are  repaired. 
Surgical  operations  generally  necessitate  the  production  of  wounds, 
vhich  differ  in  no  essential  respects  from  the  incised  wounds  to  be  de- 
scribed in  Chapter  IX.;  and  the  *lescriptions  of  the  vsrious  forms  of 
the  healin;;  process,  to  he  now  given,  will  be  equally  npjilicnlile  to  the 
effects  of  the  Surgeon^s  knife  and  to  the  wounds  arising  from  accident, 

A  wound,  or  solution  of  continuity,  may  unite  in  one  of  the  following 
five  ways: — I,  by  the  direct  growini^  together  of  two  opposetl  surfaces 
— immediate  union;  3,  by  immediate  union  under  a  scab;  3,  by  tlie 
union  through  the  medium  ofcoagulable  lymph  of  the  oppos<»il  surfaces 
— union  by  primary  adhesion;  4,  by  the  springing  up  from  the  bottom 
anil  sitles  of  the  woiuid  of  granulations  which  eventually  become  covered 
with  an  epidermic  layer;  and  5,  by  the  growing  together  of  two  granu- 
lating stirfaces — set-ondary  adhesion.  The  fii-st  three  methods  of  repair 
are  conflued  in  their  action  to  incised  and  punctured  wounds,  tl>e  lirst 
being  special  to  clean  incisions.  The  last  two  may  occur  in  incised 
wounds,  if  either  of  the  three  ])rcceding  ones  fail,  and  are  the  only 
means  by  which  contused  and  lacerated  wounds,  with  some  rare  eJtoep- 
tions,  have  been  known  to  heal. 

I,  Immediate  Union. — The  direct  growing  together  of  opposite 
surfaces  was  termed  by  Hunter  ^^  Union  by  ihtr  Firtd  Intention  :*^  but 
most  modern  Surgeons  extend  the  latter  leim  to  the  union  by  adhesive 
inflammation,  or  primary  adhesion.  Wounds  thai  unite  in  this  way  do 
so  by  the  simple  and  direct  coalescence  of  the  opt>o9ite  surfaces:  and 
not,  as  Hunter  supposed,  by  the  interposition  of  a  layer  of  effused  blood: 
or,  as  others  have  imagined,  by  lymph  p<mred  out  to  form  an  uniting 
medium.  Macartney  pointed  out  the  error  of  these  doctrines,  and 
showed  that  the  process  ccmsists  csaentinlly  in  the  aceurnte  apposition 
of  clenn  cut  parts  which  unite  and  grow  together  directly  in  the  course 
of  a  few  hours,  without  inflammation  or  any  of  its  produces  being  re« 
quire<-l  to  effect  the  union  ;  hence  he  termed  it  ^*  immediate  union,** 
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The  Condiiions  neceAsary  for  direot  union  are  the  following: — 1.  A 
bcAUlijb'  conBtiliilion ;  2.  Tliu  perfvct  coaptntion  of  the  cut  surfaces;  3. 
The  exclusion  (»f  air  and  foifign  liodies  from  between  the  sides  of  the 
wouuil;  i.  The  absence  of  all  inflammatory  action;  and  5.  A  certuin 
homogeneity  of  Ktrncturc  As  may  readily  be  supposed,  it  is  not  often 
ill  surgical  practice  tUr.  t  auoh  a  simple  and  direct  result  can  be  obtained  ; 
though,  in  some  of  tlie  plastic  operations  about  the  face,  we  succeed  in 
»4^uring  it.  It  ia  CRpecially  in  cliildren  and  young  people,  in  whom  the 
constitution  is  pure  and  liealthy,  that  this  kind  of  union  is  to  be  obtained, 
mod  nfl^T  operations  for  the  cure  of  deformities,  as  hai'e-lip  or  cleft  palate, 
rather  than  in  those  for  the  removal  of  disease.  After  some  of  the  larger 
operulionSf  in  adults  even,  this  kind  of  union  may  exceptionatly  lake 
plttco.  Paget  has  recorded  a  case  of  amputation  of  the  breast,  in  which 
tUe  flaps  contrncte<l  immediate  and  flirect  union  with  the  subjacent 
parts:  and,  on  the  patient  dying  of  erysipelas  at  the  end  of  three  weeks, 
the  union  was  so  perfect  that  it  was  impossible  to  discover  by  miero^co- 
|iic  examination  that  any  inflammation  had  existed,  or  exudation-matter 
had  been  poured  out.  In  some  flap  operations,  the  Surgeon  may  succeed 
in  securing  union  by  this  means.  Tlum,  in  amputations  of  the  ihi^h  and 
arni.  we  occasionally  find  nearly  the  whole,  or  a  considerable  portion,  of 
the  flap  united  together  at  the  expiration  of  about  eight-and-forly  hours. 

HamogrntHly  of  Structure  is  of  essential  importance  In  securing  this 
kia<l  of  union.  It  cannot  take  place,  for  instance,  between  a  muscular 
flap  and  the  cut  end  of  a  hone.  lint  it  tnkes  pbu'O  here  between  soft 
pstrla  corresponiling  in  structure;  and  the  more  lioniogeneous  these  arc, 
the  more  likely  is  direct  union  lo  occur.  Hence  it  is  easier  to  secure  ib 
in  wounds  of  the  fncc  ;  composed  as  this  region  is  of  integumental  slruo- 
turp.  ami  celluto-adipose  and  niuscutnr  tissues,  nearly  uniformly  blended. 

The  advantages  gained  by  this  mode  of  union  are,  ah^^ence  of  inflam- 
matory action,  conaervation  of  the  vital  force,  and  iiumediate  and  perma- 
nent closure  of  the  cavity  of  the  wound,  all  of  whicli  render  tlie  patient 
Ivsa  liable  to  some  of  the  afit^r-conscquenccs  that  attend  the  healing 
of  open  wounds.  Further,  there  is  no  development  of  cicatricial  tissue, 
and  con*te(juently  no  dHnjzer  of  subsequent  contraction  atid  delormily. 

2.  Healing  by  Scabbing  or  Inorustation  consists  in  the  direct 
adhesion  of  the  lower  parts  and  sides  of  a  wound  under  a  crust  of  dried 
b]o«>d.  scrum,  hair,  Ac,  which  forms  an  uir-tight  cfivcring.  Tlie  absence 
of  inflammation  is  necessary  for  healing  by  scabbing;  for,  if  aJiy  effusion 
occur,  the  crust  will  be  loosened,  air  will  be  admitted  to  the  wunn<l,and 
all  chance  of  immediate  imion  destroyed.  Hence  this  kind  of  union  is 
extremely  rare  in  man,  except  in  small  and  snt>erflcial  injuries,  owing  to 
the  readiness  with  whicli  inflammation  is  set  up,  hut  it  is  common  in  the 
Jowt?r  animaU.  This  natural  process  is  sometimes  imitated  by  the  8ur- 
goii  when  he  closes  a  small  punctured  external  wound,  such  as  that  of 
a  compound  fracture,  with  a  piece  of  lint  dipped  in  |)bMid,  collodion, 
fttyptic  colloiti,  friars'  balsam,  Ac,  under  which  union  takes  place.  The 
easential  point  in  obtaining  union  by  scabbing  is  to  secure  the  absence 
of  air  fri.tm  the  wound,  as  well  an  of  any  foreign  body  that  may  give  rise, 
hy  irritation,  to  inflammatory  action. 

Analogous  to  healing  by  ncabhing  ia  the  process  of  cure  in  sul)cuta- 
nM>uii  wounds,  aa  in  dislocations,  simple  fractures,  and  other  similar 
injuries,  and  also  in  the  various  o(>erati(ms  of  tenotomy.  In  these  cases 
repair  takes  place  without  any  inllammatiou,  even  thoui^h  this  he  excited, 
46  it  iK>metimes  is,  by  the  injury;  the  reparative  material,  *^  nucleated 
blaatcnttt,''  not  being  an  iuflauimnlory  product. 
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3.  Union  by  Adhesive  Inflammation,  tlie  "  Union  by  thp.  Firtt 
Inlfntion^''  of  morlern  Surgeons,  or  **  Primary  Adfietsion^"  as  it  is  terined 
by  Pnget,  ifl  eflecled  b^*  tlie  etfiision  of  lymph  betwe<»n  the  opposed  sur- 
fnces,  and  is  more  frequently  obtained  than  the  direct  union.  In  order 
thai  it  should  take  place,  the  following  conditiortji  are  necessary: — I, 
That  the  patient's  constitution  be  in  a  healthy  state;  2.  That  the  wouiul 
be  dose<l,  its  sides  brought  into  accurate  apposition,  an<l  llie  air  ex- 
cluded; 3.  That  the  interposition  of  all  foreign  bodies  be  eflreftilly 
guarded  against;  4.  That  the  inflammation  be  restrained  within  such 
bounds  as  auRice  for  the  production  of  lymph,  but  are  insufficient  for  the 
destruction  and  degeneration  of  the  latter,  or  the  production  of  pus. 

The  lymph,  or  matter  effiiscd,  presents  itself  to  the  Surgeon  In  two 
forms.  One  is  the  true  hcnilhy  coagulable  lymph — tlie  plat^tic  lymph  of 
Williams,  or  the  ^'6rinou«  of  I'nj^et;  it  is  this  by  which  union  is  etfected. 
The  other  form  has  been  named  aplastic  by  Williams,  croupous  by  Ho- 
kitanBky,and  corpuscular  by  Paget.  This  variety  of  lymph  is  met  with 
in,  and  is  indicative  of,  cachectic  states  of  the  system.  It  consists  of  a 
thin,  clear,  serous  fluid,  in  which  float  corpuscles,  resembling  in  general 
cluiractorsi  the  while  corpuscles  of  the  blood.  The  corpuscles  of  ibis 
aplastic  lymph  arc  liable  to  degenerate  into  granule-cells,  granular  matter, 
antl  (iebrin.  Indeed,  this  corpuscular  lymph  is  closely  allied  to  pns. 
(Ste\y.  160.) 

These  two  primary  forms  of  lymph,  the  fihrinons  and  the  eorpuacnlar, 
«re  almost  always  found  together,  but  exist  in  various  proportions  in 
the  same  exudation-mass;  the  relative  quantity  of  the  one  or  the  other 
element  determining  whether  it  shiill  undergo  development  or  degenera- 
tion. Paget  observes  that,  '^ihc  lai-ger  the  proportion  of  fibrine  in  any 
specimen  of  inflanimalory  lymph  (provided  it  be  healthy  6brine),  the 
greater  is  the  likelihood  of  its  being  organised  into  tissue;"  this  pre[»on. 
dcrunce  of  tibrine  b^Mug  indicative  of  adhesive  inflammation.  And  '^the 
larger  the  proportion  of  corpuscles,  the  grenter  the  probability  of  sup- 
puration  or  of  some  other  degenerative  jtrocesM;"  the  preponderance  of 
corpuscles  being  a  general  feature  of  suppurative  inflammatinn. 

The  following  are  the  steps  in  the  process  of  onion  by  adhesive  inflam- 
mntion  in  an  ordinary  incised  wound.  On  the  cessation  of  all  hieinor* 
rhagc,  the  moutlis  of  the  divided  vessels  and  capillaries  are  clogged  by 
red  corpuscles,  whilst  the  liquor  sanguinis  is  poured  out  over  the  de- 
nuded surfaces.  The  flbrinc  coagulates  and,  together  with  proportion 
of  white  corpuscles,  adheres  to  tlie  surfaces,  leaving  the  serum  to  drain 
ftway.  Tlio  "sides  of  the  wound  having  thus  become  "glazed"  are  ap- 
pro/timated,  while  the  layer  of  fibrine,  being  conlinu.illy  added  to  by 
fresh  exudation,  glues  them  together;  the  edges  of  the  external  incision 
become  slightly  reddened,  swollen,  an<l  tender;  the  serum,  stained  some- 
what by  admixture  with  blood,  continues  to  exude  for  some  hours. 
Meanwhile,  permanent  union  takes  place  by  the  gradual  organization  of 
the  layer  of  flbrinc  into  c<^)nnective  tissue,  and  all  signs  of  inflammation 
subside,  as  the  external  Hue  of  incision  Iwcomes  grmlually  eovereil  with 
epiihi-'lium.  The  adhesive  layer  forms  with  varying  rapidity  on  dilferent 
Burfacfs;  thus  in  a  stump,  alter  amputation,  it  will  be  found  that  the 
muscles,  fasciai,  and  areolar  ti*»8ue  are  covered  with  fibrine  in  the  course 
of  a  few  hours;  it  is  not  until  the  third  or  fourth  day  that  the  snbcuta- 
neons  fat  becomes  coateil  in  the  same  way;  ami  eight  or  ten  days  (lapse 
before  the  adhesive  lymph  is  thrown  out  upon  the  cut  surface  of  the 
bone;  and  here  it  shows  it'*elf  first  on  the  medullary  canal,  afterwards 
ou  the  cancellous  texture,  and  lastly  upon  the  hard  bone.     For  tlie  pro- 
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duction  Aitfl  orgnnisation  of  this  lympli  n  certain  amount  of  inflammation 
ifi  •  nec-e«sary  condition,  but,  as  l»erore  said,  it  must  be  confined  within 
|>ro]>cr  limits;  an  inflammation  that  is  too  Intense  or  too  prolonged  is 
fatAl  to  the  adiiesive  process.  If  too  violent,  the  adhesive  stage  will  l>e 
hurried  into  the  auppnrative;  whilst,  if  it  be  too  long  continued,  the 
deveh>j>ment  of  the  lymph  will  be  interfered  witli ;  for,  although  infliiin- 
mation  is  necessary  for  the  formation  of  the  Ijond  of  union,  none  is  re- 
quired for  its  organisation,  or  for  its  ultimate  development  into  fibro- 
■reolar  tissue. 

From  what  has  been  stated  above,  it  is  clear  that  no  blood  must  be 
permittetl  to  remain  between  the  opposed  surfaces  when  brouglil  into 
contact  with  a  view  to  their  adhesion  ;  it  would  simply  act  as  an  impedi- 
ment to  the  colaescence  of  the  fibrinous  layers.  Moreover,  it  will  event- 
ually break  down,  and  diRintojo^rale  in  the  suppurative  discharges 
cescited  by  its  presence;  hence  in  the  dressing  of  surgical  wounds,  such 
as  slnnipH  after  amputation,  and  in  all  cases  in  which  it  is  advisable  to 
flttc-mpt  to  procure  union  by  adhesive  infiammation,  the  cut  surfaces 
should  not  be  brought  toi^etlier  fur  a  few  hours,  until  all  oozing  of 
Llood  lias  censed  and  the  filu'inous  layer  has  been  thrown  out. 

Vascularisation  of  Lymph.— In  lymph  that  undergoes  develop- 
ment, hloo<l-vcss<ds  arc  seen  to  make  their  appearance  at  an  early  perif»d. 
With  regard  to  the  precise  time  of  their  formation,  Dupuytren  and  Vil- 
lerra^  state,  from  their  experiments  on  dogs,  that  twenty-one  days  are 
required;  and  T rave r«,  from  his  experimenfs  on  the  fioy'*  web,  fixed 
tlic  sfliue  period  as  that  in  which  red  blood  begins  to  puss.  In  the 
kuman  subject,  however,  the  lymph  on  the  surface  of  an  ulcer  or  wound 
certainly  np[>ear9  to  become  vascular  long  before  this. 

How  are  the  new  vessels  formed? — by  development  in  the  lymph?  or 
hy  extension  from  surrounding  parts?  Hunter  and  Uokitaiisky  incline 
to  liie  former  opinion.  Travers  and  IJuekcLt,  who  investigated  Ihi^  mat- 
ter fully,  bidieved  that  the  vessels  are  always  projected  into  the  lymph 
from  neii^hboring  parts;  and  Paget  a;jreea  with  these  observers,  Tra- 
Tcrs  fttnies  dialinetly,  as  the  result  of  his  observations,  wliich  are  borne 
out  by  the  results  of  the  experiments  of  Tod,  that  '*  there  is  no  such 
Uitng  as  inde^>endcnt  vaacularisaiion;  the  whole  business  of  orgauisa- 
tioo  is  of  and  from  the  margin  of  the  wound. 

According  to  Travers,  tl»e  foll(»wing  arc  the  periods  of  development  of 
TM*eU  in  a  frog's  web  which  has  been  wounded. 

V\i  to  the  fourteenth  day,  there  is  stasis  of  blood  in  the  vessels 
adjoining  the  wound.  From  the  fourteenth  to  the  twenty-first  day, 
elSAiinelB  are  opened  in  the  plastic  matter,  at  first  colorless,  then  admil- 
liBg  single  blood-corpuscles;  from  the  twenty-first  to  the  twenty-eighth 
day,  the  circulation  is  more  aitive,  the  vessels  etdarging  and  anasto- 
mosing; in  the  fiflh  week,  transparent  capillaries  pssa  across  from  the 
colored  arteries  to  the  veins;  and  in  the  sixth  week  there  is  the  forma- 
tion of  new  vessels  in  bKips,  hulf-circles,  &c. 

The  6teps  by  which  tliU  inleresiing  process  is  accomplished,  are  the 
following.  At  first,  small  lateral  dilatations  or  pouches  appear  at  some 
points  on  the  walls  of  the  nearest  old  vessels;  these  grow  out  into  the 
plAbtic  mass,  l>end  towards  each  other,  coalesce,  and  form  loops  or  forks. 
Thrse  loops  give  The  to  aecondury  vascular  outgrowths;  and  thus  the 
vaAcularisutitm  of  the  lymph  is  completed. 

Travers  states  that  these  vessels  are  visible,  like  fine  strife,  befoi*e  the 
CirtMilalion  can  be  detected  in  them.  A  single  blood-corpuscle  first 
cuters;  this  ia  folIowe<i  by  others,  which  fur  some  time  have  a  ace-savr 
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or  OBcillnting  motion,  propresRing  gi*adually  towards  the  nearest  vessel, 
by  the  enlranrc  of  the  blood  into  whicii  the  circulation  is  completed,  and 
becomes  continuous  and  uquiible. 

Dt>geueraiiun  of  Lymph. — Thie  hns  been  especinlly  studied  by  Paget- 
He  observes  tlial  it  may  witlier  arnl  harden,  forming  dr^'  horny  masses 
<;f  vegetations;  or  that  it  may  undergo  fatty  degeneration,  and  bec(»me 
converted  into  grnnnUr  matter.  These  last  two  forms  of  degeneration 
are  frcquetitly  met  with  in  the  coats  of  diseased  arteries.  Besides  these 
changes,  it  may  ealcify,  being  replaced  liy  an  inorganic  earthy  mulerial ; 
it  may  undergo  piginentaiy  changes;  or  it  may  be  convertcii  into  pud. 

4.  Granulation. — In  those  cases  in  which,  from  the  nature  ami 
situation  of  the  wound,  or  in  consequence  of  the  broken  state  of  the 
patient's  constitution,  or  from  some  local  interference  with  the  healing 
process,  or  from  some  other  disturbing  cause,  union  by  direct  coheiiion, 
or  by  adhesive  inflammation,  fails  to  l»e  aceomplished^  union  by  '''  the 
Se<vnd  //»/^h/io«,"  as  it  is  termed,  occurs;  and  we  may  often  see  in  the 
same  wound,  one  portion  liealed  by  direct  union,  another  part  by  adhc* 
sive  inflammation,  and  the  remainder  by  granulation.  ]u  such  instances, 
the  biyer  of  lymith  elfused  over  the  surface  of  the  wound  incieoAes  until 
it  is  organised  into  a  mass  of  thick  and  ruddy  granidntions  whiUt  the 
serous  utjzing,  transparent  and  thin  at  (irst.  becomes  gradually  Ibick 
find  opaque,  and  will  1>c  found  by  the  third  or  fourth  dny  to  bnve 
as8ume<l  the  form  of  pus.  The  intlamwHlion  has  passeii  therefore  from 
the  adhesive  to  tlie  suppurative  stage.  This  transition  is  attended  by  a 
general  febrile  condition,  the  presence  of  whici)  is  readily  delected  by 
the  thermometer,  which  may  indicate  u  rise  of  2°,  3*^,  or  even  C°  Fahr- 
With  the  establishment  of  supjiuration,  the  pyrexia  rapi<lly  olmles  and 
disappears  by  the  fifth  or  sixth  day;  any  rise  of  temperature  subsequent 
to  this  date  cannot  be  due  to  the  natural  process  of  repair,  but  denotes 
danger  from  some  other  quarter.  In  other  i*espects,  healing  by  granu- 
lation is  identical  with  the  pi'ocess  of  the  repair  of  ulcers;  and  to  tliat 
description  (p.  182)  tlie  rea<ier  is  referred,  It  must  not  Ik;  forgotten, 
however,  that  suppuration  is  by  no  menits  essential  to  repair  by  granu- 
lation. We  shall  Bud  that,  under  certJMu  favorable  i'ondiLiona,  tlie 
repair  of  extensive  and  severe  wounds  has  been  acc<unplished  witli  littlo 
or  no  formation  of  pus,  the  organisati»»n  of  the  lymph  into  libro-cellutar 
tissue  being  allected  in  a  manner  somewhat  stuiilar  to  that  which  obtaina 
in  BiilH:utaneous  injuries,  such  as  simple  fractures. 

The  class  of  injuries  in  which  we  b)ok  for  union  by  the  second  inten* 
tion  includes  the  contused  ami  lacerated  wounds  of  all  kinds,  the  cavities 
left  after  removal  of  deail  Itone,  the  raw  surfaces  following  burns  and 
scalds,  poisoned  wounds,  and  those  incised  wounds  which,  from  the 
slate  of  the  patient's  health,  or  from  too  vitdent  or  too  prolonged  in* 
flammation,  or  from  the  interposition  of  bliH»d  or  other  foreign  body,  or 
from  access  of  air  to  the  wound,  have  failed  to  heal  by  adhesive  inflam- 
nation. 

5.  Union  by  Secondary  Adhesion. — It  not  uufrcquenlly  ha|»pens 
that,  ulthnugli  granidatioas  spring  up  over  the  side!)  of  a  wonml.  union 
l>etween  the  opposed  surfacc-i  does  not  lake  place.  We  endeavor  to 
accomplish  this  by  bringing  the  granulating  sides  together  and  retain- 
ing them  in  that  position,  when  tliey  will  cohere;  this  constitutes  union 
by  ^*  St^condary  AdheKton.^*  In  some  amputations,  and  in  many  plai^tic 
operations,  cases  of  hare-lip,  cleft-palate,  &c ,  union  is  occosioniUly 
brought  about  in  this  manner. 

On  considering  the  Uve  meihoda  of  union  in  wounds  just  described,  It 
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is  at  once  evi<1ent  that  tUe  Sur^eon*B  beat  endeavors  shouM  be  directed 
towanls  procuring  licaliii};  by  one  of  llie  first  lliree  in  preference  to  the 
last  two,  wherever  practicable.  The  patient  ia  not  only  spared  the  drain 
of  n  more  or  less  prolonged  suppuration,  with  its  attendant  waste  of  new 
tiftsiie-olenient^,  elaboralwi  at  liie  expense  of  his  vital  poweis,  but  he  19 
rUo  saved  from  Llie  subs^equent  dangers  to  life  tliat  must  always  be  aaso- 
ciate<l  with  nn  op<*n  wound.  It  has  been  remarked  nb<tve,  and  is  to  be 
Insisted  on  ver>'  strongly,  that  access  of  air  to  the  denuded  tissues,  or 
\he  presence  of  a  foreign  body  between  the  lipa  of  the  w<»und,  is  equally 
fatal  to  direct  union,  to  union  by  scabbing,  and  to  union  by  adhesive 
inflanimuttnn. 

Circumstanoes  affecting  the  Healing  Process When  any  ant* 

tnni  dtiid,  such  as  blooib  Nernm,  pus,  &c.,  is  exposed  to  ordinary  atmo- 
»pltenc  air,  A  pntrefacLive  action  is  set  up,  with  the  production  of  various 
organic  ncids  of  acrid  nature,  quite  cii]>ali)e,  if  allowed  to  remain  in  con- 
tact willi  a  new  surface,  of  being  as  irrit-alins;  as  any  extraneous  b<»dy. 
This  pro|*erty  was  formerly  considered  to  be  duo  to  tl»e  action  of  atmo- 
spheric oxygen  ;  biit,  according  to  Pasteur,  it  arises  from  the  presence 
in  the  atmo'!iplicro  of  minute  organic  pnrticles,  the  germs  of  various 
monads,  bacteria,  Ac,  the  development  of  whirh  in  appropriate  menstrua 
ia  atlentleil  with  a  catalytic  or  fermentative  change  in  the  chemical  con- 
stitution of  the  fluid,  rendering  it  not  inily  locally  irritating  but  consti- 
tuiionaliy  infective.  Of  the  presence  in  the  air  of  snrh  floating  organic 
mailers  in  large  quantities  the  observations  of  Tyndntl  and  Parker  leave 
tin  dnnbu  Of  their  active  agency  in  the  production  of  decomposition  in 
putrewrible  fluids.  Lister's  experiments  fnrnisjh  conclusive  evidence. 

The  chief  point  in  the  manaji^emcnt  of  wounds  lieing  to  <tbtain  union 
with  the  minimum  of  Buppurniion,  motk-rn  Surgeons  have  endeavored  to 
prevent  or  annihilate  the  decomposition  of  the  flui<U  of  the  part  in  one 
of  two  ways — either  by  totally  excluding  air  from  the  wonuii,  or  by  the 
Use  of  cbemical  agents  which  can  act  on  the  organic  matters  suspended 
in  Ibe  nir,  to  purity  it  and  deprive  it  of  some  of  its  catalytic  power.  The 
first  indiitiUion  is  followi'd  out  in  the  plan  of  treating  wounds  by  hermetic 
Mraling,  by  careful  and  accurate  coaptation,  li^'  the  use  of  collodion, 
itic  c(dloi>1,  or  lint  soaked  in  blood  to  form  an  impervious  covering, 
by  emptying  abscesses  by  moans  of  the  aspirator ;  the  second  by  the 
of  antiseptics  and  disinfectants,  such  as  carl>oIic  and  sulphurous 
acidft,  the  chlorides  of  zinc  and  iron,  compound  tincture  of  benzoin, 
•piriluons  and  etiiereal  solutions,  hydrated  chloride  of  nlumininm,  <fer. 

There  are  cither  cirOLinistance<«,  njjart  from  the  local  conditions  with 
which  We  have  hitherto  dealt,  that  arc  not  without  inlluencc  on  the  pro- 
cessus of  repair  in  wounds:    tlie  age,  temperament,  previous  state  of 
health  and  constitution  of  the  patient,  his  occupation  and  usual  mode  of 
bft?,  the  situation  in  which  he  is  placed  after  the  receipt  of  the  injury, 
and  many  other  matters,  mu^t  all  more  or  less  aflect  the  results     Those 
■tales  of  the  system,  for  instance,  in  which  there  is  a  tendency  to  the 
fonnatton  of  corpuscular  lymph,  or  to  suppurative  inflammation,  such  as 
llie  Acrofuluus  or  scorbutic  diathesis,  or  where  amyloid  degeneration  of 
Uie  liver,  or  disease  i»f  the  kidneys,  &c.,  is  present,  must  always  militate 
*>^n«i  rapidity  and  |>erfection  of  cure.     Habits  of  intemperance  and 
oTBrindulgence,  privation,  exposure,  bad   sanitary  and   hygienic  con- 
<lition«i,  are  all  alike  antagonistic  to  reparative  action.     These  are  points 
***liifh  the  Surgeon's  attention  n»u-*t  be  directed,  with  the  view  of  conn- 
^ruling  them  as  far  as  lies  iu  his  {>ower  by  appropriate  precautions  and 
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CHAPTER    VIII. 

CONSTITUTIONAL  EFFECTS  OF  INJURY. 

An  injury,  if  at  all  severe,  besides  its  local  effects,  is  liable  to  be 
attended  by  certain  constitutional  effects,  some  of  which  appear  imane- 
diately,  others  after  varying  intervals  of  time. 

Several  of  the  diseased  conditions  which  may  supervene  on  injury, 
such  as  Gangrene,  Frysipelas,  Pyaemia,  Tetanus,  &;c.,  will  be  treated  of 
hereafter.  Inflammation  and  its  results,  Suppuration  and  Ulcerationf 
have  been  already  descril>ed  :  and  in  this  place  we  have  to  notice  Shock, 
Traumatic  Fever,  Traumatic  Delirium,  and  the  Remote  Effects  of  Injury. 

Tlie  effects  of  injuries  will  be  greatly  modified,  according  to  the  con- 
dition of  the  patient  at  the  time  of  receipt  of  the  injury,  and  the  circum- 
stances in  wliich  he  is  placed  afterwards.  The  remarks  made  at  page 
28,  in  reference  to  the  conditions  that  influence  the  results  of  opera- 
tions, are  equally  applicable  to  those  forms  of  surgical  injury  that  are 
the  result  of  accident,  and  not  inflicted  by  the  Surgeon's  knife:  and  to 
these  I  would  refer  the  reader. 

SHOCK. 

Shook  consists  in  a  disturbance  of  the  functions  of  the  nervous  system, 
whereby  the  harmony  of  action  of  the  great  organs  of  the  body  becomea 
deranged. 

Symptoms. — On  the  receipt  of  a  severe  injury  the  sufferer  becomes 
pale,  cold,  faint, and  trembling;  the  pulse  is  small  and  fluttering;  there 
is  great  mental  depression  and  disquietude,  the  disturbed  state  of  mind 
revealing  itself  in  the  countenance,  and  in  feebleness  or  incoherence  of 
speech  and  thought;  the  surface  becomes  covered  with  a  cold  sweat; 
there  is  nausea,  and  perhaps  vomiting,  and  relaxation  of  the  sphincters. 
In  severe  shock,  the  temperature,  according  to  Furneaux  Jordan,  falls 
to  al>out  97^  Fahr.  in  the  adult.  In  the  young,  the  fall  is  less;  in  the 
aged,  it  is  greater.  Wagstaffe  has  met  with  cases  in  which  recovery 
followed  a  fall  of  temperature  amounting  to  four  degrees.  In  fatal  cases 
there  may  be  a  fall  ot  as  much  as  six  degrees.    These  symptoms  com- 
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montr  set  in  immediately  on  the  receipt  of  the  injury.  In  some  cnses, 
however,  there  is  an  nppreciuble  interval  of  lime  hetween  the  infliction 
of  the  injury  and  the  nppearance  of  the  shock;  tl>i«  is  more  particularly 
t4i«  ca*e  in  persons  of  great  mental  (ortitude,  or  whose  niinda  are  actively 
engaged  at  the  momt'ntof  the  receipt  of  an  injury.  Thi>«  condition  la-^is 
for  A  Variable  period,  il»  duration  dci>endin^  on  the  severity  and  seat  of 
the  injury,  on  the  nervous  susceptibility  of  the  patient,  and  on  the  statu 
of  his  mind  at  the  time. 

Causes. — 8h()ck  is  partly  due  to  mental^  partly  topurclypAi/wVaf  cnnscs. 
Ita  seventy  and  continuance  arc  thus  materially  iiifliience<l  by  the  moral 
condition  of  the  patient,  and  hy  the  dej^ree  and  nature  of  his  injury. 

In  persons  of  a  very  timid  character,  or  of  great  nervous  suaccpilbillty 
— those  who  are  liable  to  the  occurrence  of  syncope — more  es|>ecinlly  in 
females  and  in  children,  a  very  trivial  injury  may  pntduce  an  extreme 
degree  of  shock  lo  the  nervous  system  ;  indeed,  the  mere  apprehension 
of  injury  may,  without  the  occurrence  of  any  physical  le8i<»n.  give  rise 
to  all  the  phenomena  of  shock  in  its  most  inleuBc  degree.  People  have 
been  actually  frii^htened  to  death,  without  any  injury  having  been  in- 
lltcietl  upon  thcin.  The  state  of  mind  at  the  time  of  the  receipt  of  the 
injury,  influences  materintly  its  effects  on  the  nervous  syf^tem.  It  the 
patient  be  anxioiiRly  watching  for  the  infliction  of  a  wound,  as  waiting 
for  the  first  incision  in  a  surgical  operation,  all  the  attention  is  concen- 
trated upon  the  coming  paiuj  it  is  sevei*ely  fell,  and  the  consequent 
»hock  to  the  system  is  nnusnnlly  great.  If,  on  the  other  hand,  the 
attention  he  diverted — if,  as  in  the  hour  of  Iwittle,  the  feelings  Iw  roused 
to  the  highest  pitch,  and  the  mind  in  a  state  of  intense  excitement — a 
•evere  injury  may  be  inflicted,  and  the  patient  may  be  entirely  uncon- 
acious  of  it,  feeling  no  pain,  and  experiencing  no  shock,  perhaps  not 
knowing  that  he  is  wounded  till  he  sees  his  own  blootl.  The  severity  of 
shock  is  in  a  great  measure  proportionate  to  the  degree  of  pain  attendant 
upon  an  injury.  And,  a^  sensibility*  to  pain  vnries  greatly  in  different 
individuals,  so  will  the  attendant  shock, 

Furneanx  Jordan  has  |>oinled  out  that  the  functional  actinty  of  the 
nervous  system  has  an  important  influence  in  the  pr<»duction  of  shock. 
Ju  3*oung  children,  he  observes,  whose  force  is  developmental  rather  than 
nervooa  or  muscular,  operations  and  injuries  are  better  borne  timn  by 
meo  in  the  prime  of  life,  where  all  organs  and  functions  are  subservient 
to  the  exercise  of  nerve-force.  And  the  same  occurs  in  persons  worn  by 
long-standing  local  liisease,  which  has  lowere<l  the  manifestations  of 
vitality  wilh»»nt  impairing  the  integrity  of  the  organs  essential  to  life. 
'^  8hock,"  he  says,  *' is  essentially  a  depression  or  metamorphosis  of 
nerve-force.  Where  nerve-force  is  prcilominant,  shock  also  Ijccornea 
pre<h'tninant  " 

The  tfudden  occurrence  of  a   severe  injnry  will,  however,  Induce  a 

phi/iriro/   \mprci*9ion  indcpendcnily  of   any  mental   emotion    or   moral 

inQuvnce.     Thus,  if  a  limb  of  one  of  the  lower  animals,  ns  of  a  frog,  be 

»\ni<lciily  crushed  hy  the  bh^w  of  a  hammer,  the  force  and  frequency  of 

Ihe  Iienrl's   action    innnedialely    become  considerably  lessened.     Here 

tfaen?  can  be  no  mental   impression.     So  in  man,  it  is  found  that  the 

wvcriiy  and  the  continuance  of  the  shock  are  usually  proportionate  to 

tht*«evrrity  of  the  injnry,  either  from  its  extent  or  from  the  importance 

"f  tdf  pnrt  wounded.     Thus,  if  the  whole  of  a  limb  l>e  lorn  away  by  a 

*»'uiou-8liot.  or  crushed  by  a  niilway-train,  the  shock  will  Iw  severe  rr«»m 

^•*aclent  of  the  mutilation,  though  the  part  injured  lie  not  immedintely 

"'^••ary  to  life ;  whilst,  ou  the  other  hand,  if  a  mau  be  bliot  by  a  pibtol- 
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bullet  through  the  Ahdomen*  though  the  extent  of  the  injury  be  trifling, 
nnd  merely  ft  few  drops  of  blood  escape,  yet  the  shock  to  the  systena 
will  be  severe,  owing  to  the  iinpoitnnce  in  the  eennomy  of  the  part  in- 
jured. The  Surgeon  not  nnfiequeiitly  employs  this  fnct  as  an  aecessorj^ 
iiienuH  of  diagnosis.  Thus,  if  a  innu  break  liis  leg^  and  at  the  same  time" 
strike  his  abdomen,  nn^l  the  Hh(x*k  be  ver^'  Rerious  and  long  eontinueH, 
wiihiMiL  sign  of  rallying,  the  probability  is  that  Bome  severe  injury  has 
be^n  inflicied  upon  an  inlern.il  (»ri;nn;  injury  of  the  viswra  oeeasioning 
greotor  severity  and  longer  continuauee  of  shock  than  a  wound  of  a  less 
vital  part. 

In  extreme  cases,  tlic  depression  of  power  chflrncterising  shock  mny 
be  S(»  grent  as  to  tcnninnle  in  death.  Jordan  dcscrtbcb  two  kinds  of 
death  from  syncope,  as  lK*ing  pmduced  by  shock.  In  ca-^es  where  the 
iuipressiuu  is  sudden  and  violent^  the  heart  is  contracted  and  empty,  or 
nearly  bo.  More  frequently,  however,  there  is  a  sudden  arrest  of  the 
contractile  power  of  the  heart,  and  its  cavities  contain  uiure  or  lehS 
partially  coagulnted  blood.  In  the  great  majority  of  instances,  however, 
reaction  comes  on,  And  the  disturbed  balance  in  the  system  is  graduntly 
restored.  Not  unfrecpiently  the  reaction  runs  beyond  the  limits  neces- 
sary for  this,  and  a  febrile  slate  is  induced,  the  traumatic  /evnr^  which 
will  lie  presently  described. 

pATiioLooiCAL  AppKARANCBS — There  are  no  absolutely  characteristic 
pout  mortfin  appcariinres  after  dualh  from  shock.  The  heart  is  often 
found  full  of  bloo<i,  especially  the  right  auricle  and  ventricle,  and  the 
whole  venous  system  is  somewhat  gorged,  unless  the  pittient  has  lost 
much  blo<jd  from  llie  accident.  Tlie  bloo<l  was  said  by  Hunter  to  remain 
llni<t  in  some  cases  of  death  from  shock,  but  this  is  certainly  of  very 
rare  occurrence.     Uigor  mortis  is  usually  ivell  marked. 

Trkatmest. — If  the  disturbance  be  chiefly  mental,  the  patient  will 
usually  rally  8|>eedily  on  being  spoken  to  in  n  kind  and  cheering  manner, 
or  on  having  a  little  wine  and  water,  or  ammonin,  udminislcroil.  If  the 
shock  he  m(H'c  severe,  and  be  the  result  of  considerable  injury,  the  patient 
shotdd  be  laid  in  the  recinnbent  position,  and  the  injured  part  arranged 
as  comfiirtiibly  as  posbiblt*;  he  should  be  wrapped  up  in  warm  blaukels, 
hot  bottles  should  be  applied  to  the  fuel,  and  friction  to  the  hand^  and 
surface;  a  little  warm  leu,  wine,  ami  spirits  and  water,  may  be  ndmiuis- 
tcred,  pr<»vided  the  insensibility  be  not  complete;  if  it  be  complete,  the 
fluid  should  not  be  given,  as  it  miglit  tlien  lind  its  way  into  the  larynx. 
In  these  circumstances,  nmnionia  should  be  applied  to  the  nostrils,  nnd 
a  Btimidaiing  enema  administeicd.  When  there  is  much  pain  associated 
with  the  shock,  a  few  drops  of  laudanum  may  advantageously  be  given. 
By  such  treatment  as  this,  the  energies  of  the  nervous  and  vascular  sys- 
leniR  are  gradually  restored  ;  and  then  reaction  speedily  coutes  on. 

Operation  during  Shock — A  [|uestion  of  considerable  importance 
frequently  occurs  in  these  cases;  viz.,  whether  an  operatiou  should  l>e 
peifornieil  during  the  continuance  of  shock.  As  a  geneial  rule,  it  cer- 
tainly should  he  deferred  until  i-eaction  comes  on,  as  the  adrlitional  in- 
jury inflictetl  by  the  operation  woubl  increase  the  depression  uiMler  which 
the  pativnt  is  sufl'ering.  In  some  cases,  however,  the  presence  of  a 
cnisiied  lindi  apf^ears  to  prolong  the  shock,  and  thus  prevent  the  patient 
from  rallying,  notwithstanding  the  adtniniHiration  of  stimidania.  In 
these  circumstances  the  iSurgeon  would  be  justified  in  operating  before 
reaction  came  on.  Here  the  administration  of  chloroform  in  moderate 
quantity  is  extremely  beneflcial :  it  exercises  a  sustaining  iufluencv,  not 
only  by  acting  as  u  stimulunt  to  the  nervous  system,  but  by  preventing 
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the  \m\n  nnd  rtrpad  of  Ibe  operation  from  still  further  depressing  the  vital 
energies.  In  these  cases  ol  long-continued  sliock,  gri'wt  cure  is  riH|inred 
In  ascertaining  that  there  is  no  internnl  iitjur}-  giving  rise  to  the  dcprot*- 
sion,  bnl  that  the  shock  is  realty  dependent  upon  the  mangled  state  of 
tb«  limb. 

At\c»r  the  immedlnte  effects  of  the  ehoi-k  Imve  entirely  passed  nwny, 
vre  roust  adopt  meitns  to  prevent  the  remote  consequences.  With  this 
vifw — if  the  pntient  cnn  bear  it — blood-letting  is  ufien  of  esseniial 
service,  and  is,  I  think,  fnr  too  uitich  nogleuted  at  the  present  day.  In 
Acblttion  to  this,  the  patient's  diet  and  habits  of  life  shunhl  be  carefully 
regulated^  ovcr-siimulntion  Innng  es|»eciiilly  nvoidc4l  ;  Ids  bowels  should 
be  kept  freely  open,  and  his  gener.al  health  attended  to. 

TRAUMATIC  PKVER. 

After  the  immeiliate  etfecls  of  shock  have  passed  off,  the  reaction 
wbir^h  endues  may  not  pass  the  limits  of  health.  In  olliercnses  however, 
Ami  nUo  in  instances  where  the  shock  may  have  been  Imt  slight,  a  general 
febrile  stAte  arises.  This  I'ebrilc  condition,  following  injuries  and  sur- 
gical o|)eratinns,  has  been  ably  investigated  antl  described  In  late  years, 
«ep«cial)y  by  Billrolii,  who  distinguishes  between  the  true  iraumatin 
Jeorr^  orcnrring  at  an  early  i>eriod  after  the  receipt  of  the  injury,  and 
inflammatory  secondary  f  vtir^  the  result  of  the  supervention  of  influin- 
inaiion  in  the  vicinity  of  the  wound. 

Traumatic  Fever  is,  according  to  Billroth, the  result  of  the  absorp- 
tion of  decomposed  materials  from  the  surface  of  the  wound,  jl  gene- 
mlly  commence*  on  tiie  second  day,  and,  aller  increasing  rnpi<lly,  remains 
(with  remissions)  nt  nearly  the  name  height  for  nine  days,  and  then 
ceases.  The  temperature  may  rise  to  10^°  or  even  104°  Fahr.  The 
|>al90  is  generally  frequent  in  proportion  to  the  temperature.  The  decline 
or  defefn)e»t'rnce  of  the  ftver  is  sometimes  rapid,  occurring  in  a  period 
Varying  from  twenty-four  to  thirty-six  hi»urs;  sometimes  it  is  slow,  and 
10  these  ctises  Billroth  has  noticed  it  to  be  attended  by  evening  exacer- 
balirjns. 

Inflammatory  Fever  usually  arises  from  inQamraation  of  the  parts 
{n  the  neighlHtrhood  of  the  wotmd,  and  may  be  the  residi  id'  the  slow 
throwing  otf  uf  destroycfl  tissues,  as  fascia  or  tendon,  or  of  the  presence 
of  foreign  bodies.  It  may  ulao  l>e  produced  by  retnineil  secretions  in 
clofte<)  wounds,  or  by  rcleution  of  the  fieces  aud  urine,  or  by  consecutive* 
iiiflnmmalion  of  other  organs  and  tissues.  It  may  oi-cur  wlien  ihere 
have  been  no  apitreciable  symjitoms  of  traumatic  fever;  or  it  may  follow 
the  traumatic  tevcr.  Its  course,  variations,  and  treatment  have  lieen 
already  dc.scril>cd  in  speaking  of  the  febrile  couditiomt  consecutive  on 
inflaiuwatiou  (««e  Chapter  iV.). 
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Traumatic  Delirium  not  unfroquontly  occurs  in  cases  of  severe 
injur]' in  individuals  with  an  irritable  nervous  sysiem,  pariieuhnly  in 
tUuw!  who  have  been  drinking  freely  before  the  aeciilent,  or  were  inloxi- 
<^^'l  at  the  lime  when  it  occurred.  It  usually  comes  on  ahont  the 
Uir\l  or  lotirlli  day,  but  not  mifreqiicntly  earlier  than  tliis  ;  and  most 
wmm'jnly  declares  itself  iluring  the  night.  This  disease  presents  two 
tWUiici  types,  which  are,  in  fact,  different  diseases — the  one  injlumma' 
*^«  the  other  irritalic^i. 
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In  Inflammatory  Traumatic  Delirium  tliei-e  are  a  qniok  and 

botiiuliiig  pul^e,  hot  Bkiii  and  head,  flushed  cheeks,  ^listeiiiageyea,  uiiicU 
thii'»t,nnd  high  t'elirile action  generally.  Thedeliiiiim  is  usually  furious  ; 
the  |.>atieiit  t^houting,  singing,  tossing  hiroself  about  the  bed,  auil  iDuviu|^ 
the  injured  limb  insensible  to,  or  regardless  of,  pain. 

The  Treatment  of  this  form  of  the  disease  should  be  depletory. 
Bleeding  from  the  arm,  with  leeches  and  ice  to  the  head,  purging  and 
low  diet,  will  subijue  it ;  but  in  many  ca<*e3  it  is  speerbly  frttnl. 

Irritative  or  Nervous  Traumatic  Delirium  usnnlly  ocenra  (n 
persons  of  a  broken  constitution,  and  closely  resembles  ordinary  delirium 
tremens ;  sometimes  it  is  preceded  by  a  flt  of  an  epileptiform  character. 
In  this  form  of  the  disease  the  pulse  is  quick,  small,  and  irritable  ;  the 
pupils  dilated  ;  the  surface  cool ;  the  countenance  pale,  with  an  at»xio0'3 
hnggard  expression,  and  l)edewed  with  a  clammy  sweat.  The  tongue  U 
white,  and  there  is  sometimes  tremor  of  it  as  well  as  of  the  bands  ;  but 
this  by  no  means  invariably  occurs.  The  delirium  is  usually  of  a 
muttering  and  suspecting  character;  the  patient  is  often  harnssed  by 
specti*ttl  illusions,  but  will  answer  rationally  when  spoken  to.  This  form 
of  disease  is  sometimes  very  rapidly  fatal.  I  have  known  it  to  destroy 
life  in  cases  of  simple  fracture  in  less  thrtn  twelve  hours. 

The  Treatment  of  irritative  traumatic  delirium  consists  essentiftlly  in 
the  administration  of  opium  until  sleep  is  procured,  or  the  pupil  becomes 
contracte<i.  For  this  purpose  large  quantities  are  frequently  required  ; 
and  the  opium  should  be  given  in  full  doses,  two  grains  to  begin  with, 
and  repeated  every  second  or  third  hour  in  grain  doses.  If  there  l*e 
much  depression,  it  will  usually  be  expedient  to  administer  the  opifitein 
porter,  or  in  that  stimulant  to  which  the  patient  has  habituated  himself. 
The  administration  of  the  o[)iate  should  be  preceded  by  a  free  purge 
ami  an  a|>ericnt  enema,  so  that  all  source  of  irritation  may  be  rcnnovvd 
from  the  intestinal  canal.  Hypodermic  injections  of  morphia  may  be 
used  advantageously  in  traumatic  <lelirium,  when  the  pntient  cannot  or 
will  not  swallow.  The  essential  point  is  to  set  the  brain  at  rest  by  sleep. 
A  slrait-waiscoat  is  commonly  nt'cesssry  in  all  cases  of  traumatic  de- 
lirium, in  order  to  prevent  the  patient  from  injuring  the  wounded  part. 
After  sleep  has  been  induced,  the  quantity  of  the  opiate  must  be  lessened  ; 
but  it  will  be  found  necessary  to  continue  it  for  some  time,  as  there  will 
be  a  tendency  to  the  recurrence  of  the  delirium  at  night. 

These  two  forms  of  traumatic  delirium,  the  inflammatory  and  the  irri- 
tative, are  ollen  found  more  or  less  conjoined;  a  nioditication  of  the 
treatment  then  I»ccomes  rcqtiisite^ — the  Stirgeon  depleting  with  one  hand, 
aud  allaying  irritation  by  opiates  and  giving  support  with  the  other. 


REMOTE  EPFECrS  OP  INJURY. 

These  may  be  vnuntUntional  or  loc(iL 

The  Remote  Constitutional  Effects  of  injuries  are  of  a  very  varied 
character.  In  some  cases,  persons  who  have  met  with  serious  injury  will 
be  found  to  die  suddenly,  some  months  after  apparent  recovery.  In 
others,  Ihey  gradually  (all  out  of  health,  the  nutrition  of  the  body  ap- 
pearing to  become  impaired,  and  anaemia  and  a  cachectic  state  su|)er- 
venin^.  In  other  instances,  again,  the  functions  of  the  nervous  system 
become  disturbed:  convulsive  movements  or  paralytic  symptoms  of  a 
slight  but  persistent  charncter  eventually  develop  themselves,  and  mny 
become  progressive, terminating  in  organic  disease  of  the  nervous  centres. 
In  these  cases,  the  immediate  influence  exercised  by  the  [t\Jury  on  the 
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^iien-o«8  system  seems  to  pass  off,  while  a  permanent  irapreasion  is  led. 
^^fe*lie  i^iAticitt  never  completely  recovers  from  tlie  etfeels  of  his  injury:  he 
^^k  never,  to  use  the  cuinmon  expresj^ion,  ^Hhe  snme  man  A^nin  :*' and, 
^^bUhough  his  henlth  may  appenr  to  improve  from  time  to  time^  yet,  on 
^^elo^e  inquiry  and  i-aretnl  investi^ntioti^  it  will  he  fuiiml  tliat  there  has 
^fbeeii  ft  euntinuotiH  train  of  symptoms  iiulieativc  of  a  (iisordered  state  of 
^^%be  nervous  system. 

Tliose  remote  eonstitutional  effects,  lo  whieh  attention  has  been 
ilireetc'd  by  Hodgkin  and  .lames,  often  do  not  manifest  themselves  for 
weeks  or  monlhs  after  the  infliction  of  the  injury.  Some  cliange  appears 
he  induced  in  the  condition  of  the  1)lood,or  in  the  action  of  the  nervous 
iystem,that  is  inconipatihic  with  henlth.  Perhaps,  as  Hodgkin  supprtses, 
',\ie  part  locally  injured  hecomes  incapable  of  proper  nutritive  action, 
nd  thus  a  morbid  poison  results,  in  CDnsequence  of  some  peculiar  com- 
dnation  of  the  chemical  elements  of  the  part,  by  which  the  whole  sys- 
im  is  hifiuenced.  He  iliis  as  it  may,  the  fact  remains  certain,  that  oon- 
^lilntional  disturbance,  serious  illness,  or  even  sudden  death,  may  super- 
^Tene,  as  a  rcHuIt  of  a  Itn-a!  injury,  a  ccmsiderahle  time  after  its  infliction. 

Remote  liOoal  Efiects There  can  be  little  doubt  that  many  strnc- 

^inrnl  diseases  owe  their  origin  to  lon^  antecedent  injuries.     The  nutri- 

;ion  of  a  part  may  l)e  mo(bfied  to  buch  an  extent  by  a  blow  or  wound 

iflict<Ml   u|)on  it,  as  to  ot'cat^irm  thn^e  alterations  in  the  structure  which 

institute  true  organic  disease.     Thus  we  occasionally  find,  on  death 

•urringsonie  monlhs  after  a  severe  injury,  that  extensive  local  mischief, 

i)«oally  of  an  inflammatory  charncter,  is  disclosed^  which  has  evidently 

going  on  in  an  insidious  manner  from  the  time  of  the  accident. 

other  cases  again,  a  blow  may  give  rise  to  severe  and  lougcoutinued 

ilgic  pains  in  a  part,  or  it  may  be  the  dii-ect  occasioning  cause  of 

Itoral  disease  in  bones,  joints,  or  Idood-vessels;  and.  lastly,  it  may 

tlie  origin  of  cancer,  many  cases  of  which  can  be  distinctly  referred 

iteruftl  violence. 


CHAPTER  IX. 

INJUKIES  OF  SOKT  PARTS. 
Tliese  consist  of  Contusiona  and  Wounda^ 

CONTUSIONS. 

In  a  Contusion  the  skin  is  unbroken,  but  there  is  always  aome  lace- 
raillim  of  the  subctituneous  stnicturtjs.     Indired.  great  disorganization  of 
Xh^nv  ocensiontitly  lakes  place,  though  the  skin  continues  entire,  owing 
to  lt«  greater  tlnsticily  and   toughness.     Hence  a  contusion   may   bu 
looVwl  n|>on  as  being  a  subcutaneous  buH'rated  wound. 
In  contusions  there  is  always  extravasation  of  blood  into  the  tig- 
ht ft  greater  or  loss  degree.     When  slight,  this  exlravasalion  is 
^  ^ed  an  ecohymosis.     The  bloo<l  is  not  shed  outwardly,  accumu- 
wU«  audcr  tiie  skin  in  tlie  areolar  tissue,  or  in  intcriiHl  orgtins,  present- 
"*ir^n  the  former  sitnaiiou  the  ordinary  purpli«hl)lack  discoloi-ntion  of 
»  iTtiijc.    The  amount  of  blood  extravasate^l  will  of  cotirse  de|)end  n()on 
^*VMcalarity  of  the  part  contused.    The  arrest  of  the  extravasviUoa 
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takes  place  in  a  great  meneiire  by  tbe  effused  blood  pent  up  amon^t  the 
tissues^  coagulaiiug  over  ftutl  compresfilng  tbc  torn  wsseU  whieh  have 
poured  it  fuitli,  and  thus  restraining  llie  further  escape  of  Ithnxi  from 
tliem,  and  allowing  thu  ordinary  process  of  repair  of  wounded  vesseta  to 
take  place. 

Cauhkh. — Contusions  may  result  from  divert  preHHiire,  as  wlien  n  part 
is  forcibly  squeezed;  from  a  dirt'ct  bittu\  usUiUty  ^*y  a  linrd  Munt  lKj*iy  ; 
or  from  an  ivdirect  bhzc^  a8  wlieu  the  bip-joint  is  contused  by  a  person 
falling  on  his  feet  from  a  height. 

Coin  pre »» ion  of  the  parts  injured  is  always  necessary  to  constitute  & 
cniilusitm.  This  crjinjires^sion  may  ucenr  between  the  force  on  one  side, 
and  the  bone  as  the  resisliug  medium  on  the  ulher;  or  the  part  injured 
may  be  comprcfised  and  contused  between  two  forces  in  action — as  when 
the  hand  is  caught  between  two  revolving  wheels;  or  between  a  force  in 
action  and  a  passive  medium — as  by  a  wheel  passing  over  the  limb  and 
crushing  it  against  the  groumi. 

Df.okkes.— The  amount  of  extravasation  of  blood  consequent  on  a 
contusion  will  necossarily  mainly  depend  upon  the  force  emplifyed  in  its 
production^  but  nUo  to  some  considerable  extent  ui>on  the  slate  of  health 
of  the  individual  bruised.  In  persona  out  of  health,  with  tsoft  tist^uca 
and  llie  blood  in  a  low  stale»  bruising  very  readily  occurs.  Coulustuti* 
arc  of  various  (Icgrces:  they  may  be  arranged  as  follows: — 1,  of  the 
Skin  only;  2,  with  Extravasation  into  the  Areolar  Tissue;  3, 
with  Subcutaneous  Laoeration  of  the  Soft  Parts ;  and  4,  with 
Subcutaneous  Disorganization  of  the  Soit  and  Hard  Parts. 

In  the  //;>/  degree,  the  blood  is  merely  effused  into  the  skin,  pro- 
ducing ecchymoais  or  bruise;  the  color  of  which  varies  at  different 
periods  from  pui|>lish-red  to  greenish-brown,  this  variittinn  being  de- 
pendent upon  ciinni^es  thai  take  place  in  thu  extravasutud  blood  as  it 
undergoes  absorption. 

in  the  necond  degree  a  l)ag  of  blood  can  often  be  felt  fluid  and  Ructti- 
flting  under  the  skin,  in  winch  slate  it  may  reinaiii  lor  weeks  or  even 
months  without  undergoing  any  material  change,  jfrovided  it  Ije  excluded 
from  the  air.  In  other  cases  it  gradually  heiomes  absorbed;  or,  if  it 
communicate  with  the  air,  the  bag  lieing  o(>ened  in  any  way,  it  may  nn- 
dergo  disintegration,  suppniatiuu  taking  )>lace  around  it,  and  the  clota 
discharging  through  an  abscess.  In  some  cases  i'.  would  a|>pear,  from 
the  observations  of  J*.  Hewelt  and  of  I'agel,  that  the  clot  i*csulting  from 
extravaaated  blood  may  become  organiztni  and  finally  penetraterl  by 
blood-vessels.  The  French  patliologists  have  described  the  formation 
of  a  cyst  containing  serous  fluid  in  the  site  of  the  extravasated  blood. 
These  cysts  are  coniposed  of  a  lihrtais  structure,  but  without  cells,  they 
have  no  distinct  lining  membrane,  and  in  their  interior  serous  ur  grunious 
fluid,  composetl  of  disintegrated  bloo*!,  is  louud.  In  other  cases  the 
aerous  or  fluid  parts  are  absorbed,  and  the  st>li<l  mutters,  forming  cheesy 
concretions,  are  left  Itehintl.  Iinslly,  extnivasjited  blood  may  give  risii 
to  a  sanguineous  tumor,  Heematoma,  the  blood,  which  may  continue 
for  months,  or  even  years,  fluid,  but  still  not  unchanged,  becoming  darker, 
treacly,  and  more  or  less  disintegrated,  and  eventually  intermixed  with 
various  prorlucts  of  inflamraalion. 

In  the  third  and  fourth  degrees  of  contusion  tbe  laceration  and  dis- 
organiisation  of  structures  usually  lead  to  sloughing  and  suppuration, 
or  to  rapid  gangrene  of  the  parts,  or  to  hiemorrliage,  emling  itt  fatal 
8ynco|>e;  or,  when  the  contusion  is  of  an  internal  organ,  this  ha*mor- 
rhnge  may  prove  fatal   by  taking  place  into  the  serous  cavities.     When 
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fie  oonLasIon  is  Ruperflcifil,  the  limmorrhflge  is  Aiibciitnnootis,  nm^,  thongli 

tunrlant,  rarely  in  ftiidicieiil  quantity  to  inttut'nce  tlio   heart's  action. 

one  remtirknble  cnsw;,  howevi?r,  in  wiuoli  n  sclioolinaster  wns  convicted 

tanslaugbtcr  for  beating  a  boy  to  death  with  a  stiuk,  and  in  which 

"Was  callLHt  to  inako  a  pout- mortem  examination^  death  had  evidt!ni1y 

>9ulied^  in  a  great  measure  at  lea9t«  from  this  cause:  the  8nl>cutan(.'ous 

ii-eolar  li»*«ue  of  thu  four  limbs  being  extensively  torn  away  from  tlie 

Hciiv,  and  uniformly  tilled  with  extravasntcMl  blood,  whilst  the  internal 

ugana  were  in   an  aniemic  condition,   the  |Mdmonary  vessels  and  the 

Dninary  arierica  of  tlie  heart  even  being  t'm|>ti(;d  of  blood. 

Dm«».no8!8.— Tliis  is  not  always  easy.     The   minor  dejjrees  may  be 

iistaken    for  inci|>ient  gangrene,  the  discoloration  not  being  very  dis- 

limiiar;  but  the  (>art»  when  winiply  contused,  preserves  its  temperature 

d  vitality.     In  some  cases  the  extravasaled  blood  has  a  hard  circum- 

■d   tmrdor,  ami   is  soft  in  the  centre,  which  In  the  scalp  resembles 

l«what  a  depression  in  the  subjacent  bone. 

Tbe  diagnosis  of  old  cases  of  extravasation,  leading  to  hrematomai 

rf^m  absces-*  or  malignant  disease,  is  not  always  easily  made  by  tactile 

cxsminatioD  only ;  but  the  history  of  the  case,  exploration  with  a  grooved 

needle,  and  cxaminalion  of  the  contents  of  the  tumor  under  the  micro- 

Be<i|ie^  will  ulways  clear  np  any  doubt  that  may  exist. 

Tbeatmknt. — In  the  first  two  degrees  of  contusion,  our  great  object 
lould  l»e  to  excite,  as  8|>eedily  as  possible,  the  absorption  of  the  extra- 
vasaled blood.  Here  cold  applications  are  of  especial  service;  lotions 
iniposei]  of  one  part  of  spirits  of  wine  to  eight  ox  ten  of  water  should 
be  constantly  applied.  Leeches — commotdy  used  in  these  o:ises — should 
not  b«  applied  to  a  bruised  part;  they  cannot  remove  the  blood  that  has 
Bireaily  been  extravasated,  am.)  o(\en  set  up  great  irritation,  which  leads 
to  »uppuration.  The  bngof  blood  should  never  be  opened,  however  soft 
Aud  diictuating  it  may  leel,  so  long  as  there  is  any  chance  of  procuring 
iL«  almurplion  by  discutient  reme^lies.  If  once  it  be  punctured  and  air 
be  ailuwed  to  enter,  putrefactive  suppuration  will  be  set  up  in  it.     But 

I&f  signs  of  infiamraatiou  occur  around  it,  the  pans  becoming  red,  hot, 
ind  painfully  throbbing,  free  incisions  should  at  once  be  made,  the  blood 
t 
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■alrvady  disorganised  and   mixed  with   pus — be  discharged,  and   the 


ivity  allowed  to  granulate.     Purging  and  general  depletory'  treatment 
will  ort«n  promote  absorption  of  the  extravasation. 

In  the  third  and  fourth  degrees  of  contusion,  it  is  generally  useless 
attempt  to  save  the  life  of  the  injured  part.  Here  poultices  must  be 
itplietl  tr>  hasten  suppuration  and  the  Reparation  of  the  sloughs;  the 
Icrr  that  results  l»eing  treated  on  general  principles. 
Disorganising  contusions  of  the  most  severe  kind  may  be  recovered 
[from  provided  there  be  no  external  wounds  even  though  the  soli  struc- 
Xwrcs  of  tbe  limb  or  part  be  extensively  crushed,  the  boues  comminuted, 
and  the  joints  0|>ened.  It  is  not  the  subcutaneous  Incerattons  and  dis- 
orj^iftations  that  are  to  be  dreaded;  so  long  as  the  main  blootl-vessels 
o(  tbe  part  injured  are  intact,  these  may  lie  recovered  from.  But  it  is 
Uie  tfltoission  of  air  into  the  interior  of  a  badly  injured  limb  tliatcousti- 
t*t«»  Kic  great  danger.  If  tliis  can  be  avoided  there  is  little  fear  of 
\w  iriflammatioa  being  excited,  jjrovitled  proper  precautious  are 
;lMit  ifnir  be  once  admitted  into  the  biceratetl  tissues,  suppurative 
■'*'■  _'  action  is  at  once  set  up,  and  the  safety  of  the  patient  will 

"'  imperilled.     In  such  cases  as  these,  amputation  is  nsnally 

tkfc.lp  rcaoinx'e,  unless  the  progress  of  the  mischief  can  be  arrested  by 
tl«  cTiiphn  uieut  o(  the  antiseptic  treatment  or  some  etjually  effic'veut  \v\&n. 
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The  (liffbience  l)Otween  the  effects  of  a  subcutaneous  laceration  and 
one  fl<.Tonipanic<l  by  "|**'n '^'"'lo'J  >9  well  exemplifiuti  in  tlie  cases  of  a 
*'8in»|)le"  and  n  "coiii|)oun<l"  (lislocatioii.  In  the  first  ea^ie,  although 
the  ligaments  and  capsular  muscles  are  extensively  torn,  often  with 
great  extravasation  ol'  blood,  repair  takes  place  without  any  serious 
trouble,  often  with  scarcely  any  inflamra«t<»ry  action;  whilst  in  the 
compound  dislocation,  where  air  has  been  adniilted,  the  most  extensive 
suppurative  Action  necessarily  ensues,  and  juint,  limb,  or  life,  one  or 
other,  is  in  great  danger  of  being  irretrievably  lost. 

Coniusions  of  internal  organs  arc  always  very  serious,  and  require 
special  treatment,  according  to  the  part  that  is  atfected,  and  the  exienl 
of  its  injury. 

Strangtilation  of  Parts. — Tliis,  -when  accidental,  occasionally 
occurs  as  llie  consequence  of  the  application  of  a  constricting  ligature 
or  bandage,  or  the  slipping  of  a  tight  ring  over  a  psrt.  In  such  esses, 
the  first  elfeet  of  this  constriction  la  to  prevent  the  return  of  the  venous 
blofjd  ;  this  impediment  to  the  circulation  occasions  serous  effusion,  and 
sn-elling  nf  an  cedentalous  chnracter.  If  relief  be  not  afforded  tu  the 
circulation  by  the  removal  of  the  constricting  body,  distension  of  the 
vessels,  stiignution  of  the  blood,  loss  of  vilntity  of  the  part,  and  gan- 
grene will  spwdily  ensue.  Hence  the  trentmeut  consists  in  at  once 
dividing  or  ix'moving  llie  cftrd  or  ring,  as  the  case  may  be.  Usually 
this  is  easily  done,  hut  ni  some  cases  it  is  atlcndeil  with  no  little  dilll- 
culty.  This  especially  happens  when  a  small  ring  has  been  hurriedly 
put  on  a  wrong  finger,  or  when  the  f>enis  has  been  drawn  through  a 
brnHS  ring.  In  such  cases  as  these  the  uicml)or  swells  greatly,  antl  the 
ditticully  of  removing  the  foreign  body  is  very  considerahle.  The  finger- 
ring  may  Uhuatly  he  removed  by  slipping  a  director  under  it,  and  cli|»- 
ping  or  filing  it  across  upon  this.  Sometimes  the  following  pupular 
plan  may  atlvantfigeously  he  ndopleil.  A  strong  silk  threatl  is  careftdly 
bounil  round  the  linger  ns  tightly  as  possible  from  the  point  down  to  the 
ring,  and  through  this  the  tree  end  is  carried  with  a  nee<lle:  the  thread 
Is  then  slowly  iintwisied,  and  the  ring  is  thus  carried  upon  it  o(r  the 
finger.  Curtain  or  other  brass  rings  compressing  the  rof»t  of  the  |»enia 
Imve  bi*en  known  slowly  and  gradually  to  cut  through  the  organ  with- 
out destroying  its  vitality  or  rendering  tlic  urethra  imi>erviout.  But 
Buch  n  fortunate  result  is  altogether  the  exception;  in  the  great  majority 
of  such  cases,  unless  the  ring  bo  speedily  cut  off,  niortillcation  of  the 
organ  would  ensue,  and  might  be  followed,  as  it  has  heen  in  some  in- 
stances, hy  the  death  of  the  j>uticnt. 

WOUNDS. 

A  wound  may  be  defined,  in  the  words  of  Wiseman,  as  *'a  solution  of 
continuity  in  any  part  of  the  Ixxly,  suddenly  made  by  anything  thai  cuts 
or  tears,  with  a  division  of  the  skin." 

Surgeons  divide  wounds  into  Inolsed,  liaoeratedj  Oontiised, 
Punctured,  and  Poisoned.  There  arc,  therefore,  live  kinds  of  woiunls, 
audi  as  we  have  already  seen,  five  modes  of  heating. 


JNCIBED  WOUNDS. 


Incised  wounds  may  vary  in  extent  from  a  simple  superficial  cut  to 
the  incision  require<l  in  amputation  at  the  hip-joint.  Incised  wounds 
are  usually  open,  the  air  having  free  access  to  them;  occasionally,  how- 
ever, when  made  by  the  Surgeon,  they  arc  subcutaneous,  only  comnuini- 
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eating  externally  by  a  smnll  puncture.    They  may  be  simple,  merely 

i|»licntii»giiitt*gnincnt  or  integument  an<1  muscle;  or  tlicy  may  becompli- 

Us}  witit  injury  of  tlie  larger  vessels  anil  nerves,  or  of  important  organs. 

Symptoms. — In  all  cases  inciwed  wouutU  ^ive  rise  to  three  83'niptoms; 

iz..  Pain,  Hpemonhnge,  and  Sepnriition  of  llie  lips  of  the  wotintl. 

The  Fain  in  an   incited  wound  is  ii§nnlly  of  a  cutting,  liuming,  or 

smarting  charncler.     Dr.  J.  Joliuson  compared  his  own  sensnlionn  to 

le  pniu  produced  by  a  strunni  of  molten  lead  falliiior  upon  the  part. 

ucli  depends,  however,  on  the  extent  and  situation  of  the  wound;  and 

al90  whether  the  cut  has  l>€en  made  from  the  cutaneous  surface  inwards, 

or  from  within  outwards;  in  the  former  case  the  pain  is  greater  than  in 

e  latter,  l>ecau»e  the  nerves  are  divided  iVom  the  branches  towaitls  the 

k;  whereas,  when  the  cut  is  from  within  outwards,  the  trunks  are 

ed  first,  and  the  terminal  brandies,  being  ihus  parul^'sed,  do  itot  feel 

tile  subsequent  incision. 

The  amount  of  Heemorrhage  necessarily  depends  upon  the  vascu- 
Inrity  of  the  part  as  well  as  on  the  size  of  the  wound.  The  proximity  of 
the  part  wounded  to  the  centre  of  the  circulation  or  to  a  large  vessel  has 
so  n  very  considerable  in6uence,  diflerent  parts  of  the  same  tissue  bleed- 
g  Willi  dilferent  degrees  of  facility;  thus  the  skin  of  the  face  yields  when 
It  roore  blood  than  that  of  the  leg.  Again,  the  same  parts  will.  ni»dcr 
rent  statefi  of  irritation,  pour  out  different  quantities:  e.  <;.,  the  cut 
of  the  ton&ilB  has  been  known  to  bleed  after  their  puriial  excision 
cik  an  extent  as  to  cause  deatli,  although  usually  but  a  few  drops 
are  lost. 

The  Separation  of  the  I«ips  of  the  Wound  de|>ends  on  the  ten- 
sion Bn<l  the  position  of  the  pails  as  well  as  on  the  elasticity  and  vital 
contractility  of  the  tissues;  it  is  also  influenced  by  the  dlrcilum  of  the 
incision,  acconling  as  this  is  parallel  with  the  axis  of  11  liml>  or  muscle 
r  arross  it.  It  is  greatest  in  those  parts  that  are  naturally  the  most 
la«tic  or  that  pjossess  llie  higliest  degree  of  tonicity;  thus  the  muscles 
hen  cut  retract  some  inches,  the  arteries  and  skin  gape  widely  when 
divided,  whereas  in  the  case  of  ligaments  or  bones,  no  retraction  lakes 
|ilac«. 

MAifAOCMKNT  OP  IvcifiED  WouNPS — In  the  treatment  of  an  incised 

outul,  wc  must  always  endeavor  to  procui-e  immediate  union  (p.  190)  or 

lion  by  primary  ailhesion  (p.  t{)2)  lietween  a  portion,  if  not  tlie  whrde,  of 

e  surfaces,  for  reasons  already  assigned.    The  probability  of  procuring 

Ibesion  dcjiends  greatly  upon  the  constitution  of  the  patient;  it  is  a 

ecid<r<J  and  most  dangerous  error,  and  as  unscientific  as  it  is  dangerous, 

suppose  that  success  or  failure  is  entirely  dciHUidciit  on  local  con- 

ition«  and  the  management  of  the  wound  itsvlf.     In  some  constitutions 

L  is  iiopOHdible,  under  the  most  favorabk*  circumslanres,  to  ohlain  it. 

The  ftountler  the  coUAlitution,  the  m(»re  readily  will  union  by  the  first 

InUniion  take  place,  and  in  all  cases  it  is  disposed  to  by  the  removal  of 

ftonrees  of  irritation  from  the  system,  and  by  tlio  adoption  of  a  aiifv 

ng   ri-gimcn.     Kepair,    like   all    other   physiological    processes,    is 

lied  with  an  ex|K'iidiUire  of  vital  force  directly  proportioned  to  the 

extent  in  which  plastic  material  is  separatcMl  from  the  blood ;  hence  any- 

tliing  spproacliing  to  a  lowering  plan  of  treatment  is  to  be  avoided, 

though  Uic  opposite  error  of  over-stimulation  is  equally  to  be  deprecated. 

Tihw,  in  those  operations,  the  plastic,  for  instance,  in  which  it  is  nocea- 

•*^'  llmi  the  union  be  as  direct  as  possible,  tlie  patient  should  be  pre- 

|>*n!d  by  being  kept  for  some  time  previously  upon  a  diet  chiefly  con- 

M»liog  uf  ludk  and  light  animal  food,  by  taking  regular  exercise^  Vki\<\  V>y 
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the  ftdministratton  of  iron  ;  we  shouUl  also  look  Bpecially  to  the  state  of 
tlie  iligestive  and  urinary  organs.  la  caHes  of  accidental  wound,  we 
must  keep  the  palieut  qniet,  put  him  on  a  modemle  diel,  and  Im  very 
cautions  in  the  adniinistratinn  of  stimulants,  ns  they  linve  a  great  ten- 
denc^'to  interfere  with  union  by  tlic  first  intention.  It  must  be  borne  in 
mind,  thftt  the  great  oi'ject  is  to  limit  inflammation ;  fur  if  this  be  carried 
beyond  wlmt  is  necossftry  for  plastic  effusion,  suppurative  aeiion  will 
certainly  follow.  We  mnst  nut  lose  sij^lii,  too,  of  the  fact,  tliat  homo- 
geneity of  tissue  in  the  opposed  bnrfauesis  essential  to  union  by  the  Urst 
intention.  When  these  are  soft  aiul  uniform  in  sirueture,  as  in  the  face 
or  perinieuni,  union  will  readily  take  place  when  the  divided  etlu^es  are 
placed  in  contact;  bnt  if  ihey  he  dissimilar  we  cannot  expect  it;  e.  g  ^ 
muscle  will  not  adhere  to  cartilage,  nor  tendon  to  bone. 

Local  Treatment. — There  is  no  anbject  in  Surgery  which  has 
undergone  more  freqnent  modifications  tlinn  the  local  treatment  of 
wounds,  from  the  earliest  periods  of  which  we  have  record.  The  first, 
and  perhaps  the  instinctive,  mvihod  of  treating  a  wound  was  to  close  it 
up  at  once  and  to  exclude  the  air  by  fising  upon  its  lips  a  mass  of  clay, 
of  chewed  leaves,  or  of  cow  or  camePs  dung.  The  admission  of  air  was 
further  prevented  by  ponrinpr  oil  into  it,  and  its  putrefaction  by  the  use 
of  wine  or  balsams.  At  a  later  period  in  the  history  of  onr  art.  tents 
of  various  kinds  were  used,  and  emplo3'ed  up  to  a  very  recent  pcric«l,  in 
order  to  keep  it  open  and  thus  to  prevent  the  injurious  accumulation  in 
its  cavity  of  discharges,  which  tliere  might  decompose  and  putrefy. 
The  closure  of  the  wound — the  exclusion  of  air — the  prevention  of  putre- 
faction in  its  discharges  by  the  use  of  spirituous  and  stimulating  anti- 
septics, or  by  facilitating  the  escape  of  tlie  secretions,  were  the  means 
eniploye<l  from  the  earliest  antiquity;  without,  however,  tiiat  recognition 
of  those  principles  involved  in  the  u^c  of  the  various  medicaments  and 
appliances  adopted,  which  it  has  been  reserved  for  a  later  aud  more 
scientific  age  to  determine  antl  elucidate. 

And  it  is  still  lliese  four  great  principles — the  closure  of  the  wound — 
the  exclusion  of  air — the  prevention  of  putrefaction — and  llie  facilitation 
of  the  escape  of  discharges  that  guide  us  in  the  treatment  of  nil  wounds, 
however  different,  and  in  some  respects  imj>roved,  the  means  may  be  by 
which  we  endeavor  to  carry  them  out. 

In  the  local  treatment  then  of  nil  incised  wounds,  there  arc  fonr  chief 
indications,  viz.,  1,  the  Arreat  of  llttmorrhage ;  2,  the  Hemoiinl  of 
Foreign  HodifA ;  3,  tlie  Coaptation  of  the  sidetn  of  the  W.und :  4,  the 
Prevention  of  Decomposition  in  the  Wound,  These  we  shall  consider 
more  in  detail. 

1.  Arrest  of  Heemorrhage. — Tf  bleeding  be  general  from  the  sur- 
face,  it  may  be  stopped  by  exposure  to  the  air,  by  elevation  of  the 
wiuMuled  pari,  by  accurate  and  linn  coaptation,  by  tlie  pressure  of  a  well- 
applied  bnn<lage  or  of  the  finger  over  the  s|>ot,  .ind  by  the  use  of  cold  or 
other  styptics;  if  it  be  arterial,  by  lif^aturc,  torsion,  or  acupressure.  In 
making  choice  of  a  htemosiatic,  preference  is  to  be  given  to  one  that  will 
interfere  the  leabt  with  union  by  the  first  intention.  Thus,  amongst 
styptics,  cold,  in  the  shape  of  ice  or  (»f  raijs  wrung  out  of  cold  water,  ia 
to  be  preferred  to  others  of  tlie  same  class,  such  ns  the  pereUlorido  of 
iron,  whii:h  are  nit  more  or  less  caustic  aud  irritant.  Again,  torsioa 
should  be  employcil  when  it  can  be  done  with  safety,  rather  than  the 
ligatuns  which,  by  its  retention  in  the  wound,  offers  an  obstacle  to  the 
occurrence  of  primary  union,  in  short,  the  simpler  the  remedy  the 
belter. 
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^■VThe  Removal  of  Foreign  Bodies,  such  as  dirt,  pieces  of  stone 
^BnT  tflass,  $]ik-ulti  of  bone,  coagulated  blood,  &e.,  is  best  t'tfectcd  by 
^■llb>wing  A  slrram  of  water  from  a  sponge  or  irrigator  to  fall  upon  the 
^BMtrt,  all  rough  handling  of  the  wounded  tissue  being  avoided  as  much 
^Ks  poftMMo.  Sharp  and  angular  bits  imbodiled  amongst  the  tissues 
^Blionld  l>e  removetl  by  forc-epa.  Above  all,  tliia  cleansing  of  the  wound 
^B»  to  bt' done  thoroughly,  and  once  fur  all ;  a  com[)aratively  insignificant 
^Btody,  If  overlooked  at  this  time,  may  ctlectually  prevent  adhesion  by 
^Betting  up  suppurative  action,  whilst  disturbance  of  the  wound  after  it  has 
^Aoeii  once  closefl,  destroys  the  layer  of  etfused  fibrlne  which  ought  to 
^"Jbrin  the  bond  of  union. 

3.  The  nest  and  most  important  indication  to  falfil,  is  the  Coaptation 

of  the  Opposed  Surfaces  and  the  Exclusion  of  Air  as  accurately 

iM  possible. 

As  a  general  rule,  the  sides  should  not  be  brought  together  until  all 

lnetDf»rriiage  has  ceased  ;  if,  liuwever,  there  be  but  sliglit  oozing^  this 

tnay  Iw  arrested  by  tlie  appi'oximation,  and  tlic  pressure  thus  exercise*! 
Dn  the  bleeriing  vessels.  Before  doing  so,  however,  the  wliolo  extent  of 
\he  wonnd  should  be  washed  with  an  antiseptic  solution,  to  obviate  as 
iwtifh  as  possible  subsequent  decomposition.  Foe  this  purpose  a  watery 
Bobuion  of  carbolic  acid  (1  to  40)  is  the  best;  some  prefer  a  lotion  (10 
gr.  1031)  of  chloride  of  zinc,  or  sulphurous  acid,  or  ether,  The  surfaces 
ihould  then  be  gently  brought  together,  from  behind  forwards,  so  as  to 
Uioroti^hly  exclude  all  air  and  superfluous  moisture  from  the  deeper  por- 
tii^ft  of  the  wound,  the  skin  margin  being  the  last  to  be  adjusted  ;  due 
aitonlion  shoidd  at  tlic  same  time  be  paiil  to  relaxing  the  parts  by  posi-' 
tion,  40  that  there  may  be  no  gaping  of  the  lips  nor  tension  on  the  sides 
ofihtf  wound. 

The  arrangement  of  the  parts  should  be  snch  that  there  may  be  a 
Kftdr  escape  for  the  serous  of)zing,  which  must  necessarily  ensue  in 
*mnnU  that  do  not  at  once  adhere  throughout  their  whole  extent.  Tins 
»hrniM  tie  allowed  to  lake  place  from  what  will  be  eventually  the  most 
'li'pemlcnt  [Kiintof  the  wound;  and  wliere  ligatures  have  been  used,  the 
ll'rtrafl^  should  l>e  brought  out  at  the  same  spot.  The  ligatures,  if  thick 
>'"i  nnmerous,  will  set\e  as  a  conduit  or  drain  for  the  Hidds  that  are 
iHiiirwl  out  by  the  cut  surfaces.  But  in  addition  to  these,  and  in  all 
Ottp*  in  which  they  are  cut  short,  it,  may  be  well  to  insert  a  **  drainage- 
l«6e"lttio  the  wound,  and  retain  it  there  from  48  hours  to  Boveral  days, 
•Wonling  to  the  amount  and  character  of  the  diseharge.  The  value  of 
tlJe  ^lraiIlage-Ll^l^e  in  preventing  the  accumnbilion  of  blood,  of  bbx)dy 
**i^,  Uid  of  pus,  cannot  be  over-estimtitcd.  It  is  the  greatest  siit'e- 
^nard  w«  have  against  decomposition  of  fluids  and  their  acoiimidation 
in  Uio  wound,  and  this  more  than  any  other  means  favors  cohesion  of  its 
l^  '*HNJ8ite  feiili'S.  and  secures  the  patient  from  all  danger  of  septic  con- 
I^K  ^"Biitialion.  It*  nse  should  never  be  omitted,  es|)ecially  if  the  wound 
^H  w  i|rv|)  Qi^fi  irregular,  or  if  theru  be  danger  of  bagging  under  a  tlap. 
^H  ^('TtJie  purpose  of  keeping  all  in  position,  HUtureSj  ptasters^  and  band' 
^H    <>?^rire  irniployed. 

^B  Sutures  should  be  used  as  little  as  possible.  They  arc  painfid  in 
^"  U'^ir  JDtnHliiction.  irritating  in  tlieir  presence,  and  oUen  troublesome  as 
*fll  as  painful  in  their  removal.  They  also  tend  to  favor  bagging,  by 
**u»ing  superficial  union,  wlnUt  the  deeper  parts  still  gape.  With  all 
^''rilinad vantages,  they  raiHi,  however,  be  employed  when  there  is  more 
tjjMeticy  to  gaping  than  c^n  Ih5  overcome  by  position  or  plasters, 
^bre&dtt  of  welluiinealed  silver  or  iron  wire,  of  various  degrees  of  stout- 
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ness,  are  non  more  generally  used  than  those  of  silk,  as  tliey  are  less 
irritaling,  are  incapable  of  imbibing  the  secretions  of  the  woundf  and, 
when  once  adjusted,  keep  the  form  first  given  to  them.  In  cases,  how- 
ever, where  the  sutures  are  only  retained  for  a  day  or  two,  it  is  not  of 
much  moment  which  material  is  used;  if  it  be  silk,  it  should  be  that 
knuwn  as  dentists'  or  twisted  silk,  well  waxed ;  the  thickness  should 
vary  with  the  nature  and  situation  of  the  injury.  Thus,  iu  wounds  of 
the  limbs,  where  much  traction  may  be  expected,  the  suture  should  be 
thick;  whilst  iu  those  cases  in  which  it  is  of  importance  that  as  little 
deformity  as  possible  should  be  left,  <;.  ^.,  in  plastic  operations  and  in 
wounds  about  the  face,  it  should  consist  of  the  finest  material  compati- 
ble with  strength.  The  threads  are  introduced  by  means  of  needles  of 
different  curves;  in  some  instances  it  is  convenient  to  have  them  set  in 
a  handle  with  the' eye  near  the  point  (neevus-needle),  instead  of  in  the 
ordinary  position.  For  metallic  threads  a  slight  modification  of  the 
ordinary  needle  is  required,  to  prevent  the  wire  when  doubled  back  after 
passing  through  the  eye  from  otfering  any  obstruction  to  its  passage 
through  the  tissues;  "  tubular'*  needles  are  also  employed  for  this 
purpose. 

The  modes  of  applying  sutures  are  various;  but  the  one  most  com- 
monly employed  in  nil  cases  involving  the  integument,  is  the  inter- 
rupted, which  consists  of  the  introduction  of  as  many  single  stitches, 
from  an  inch  to  an  inch  and  a  half  apart,  as  may  be  necessary  to  close 
the  opening.  In  longitudinal  wounds,  the  first  stitch  should  be  inserted 
in  the  centre;  but  it'  there  be  any  angles,  as  must  be  the  case  after 
crucial  incisions,  the  extremities  should  be  first  closed  ;  if  more  than  one 
suture  be  required,  the}'  should  all  be  in  position  before  the  first  is 
fastened.  The  fastening  is  efiected  in  the  case  of  the  silk  thread  by 
tying  the  reef-knot,  and  in  that  of  the  wire,  by  twisting  the  ends  round 
one  another;  in  both  instances,  the  ends  arc  cut  off  short.  The  knot 
or  twist  must  not  lie  over  the  line  of  incision,  but  on  one  or  other  side 
of  it.  The  time  that  the  suture  should  be  allowed  to  remain,  must 
depend  greatly  on  the  nature  and  progress  of  the  wound ;  as  a  rule,  from 
24  to  48  hours  is  suflScient;  by  that  time  they  will  have  answered  their 
purpose  of  procuring  union  of  the  opposed  surfaces.  Every  minute 
they  are  left  in  after  this  is  detrimental  to  adhesion,  and  is  attended 
with  the  risk  of  the  excitation  of  undue  reaction.  The  wire  suture  may, 
however,  in  some  cases  be  advantageously  retained  for  a  much  longer 
period,  even  for  six,  eight,  or  ten  days;  but  at  last  even  this  will  pro- 
duce ulceration.  In  withdmwing  sutures,  the  knot  or  twist  should  be 
raised  by  forceps,  and  the  thread  divided  on  one  side  of  it ;  gentle  trac- 
tion on  the  knot,  the  forefinger  of  the  other  hand  being  ])lace(l  close  near 
the  point  of  exit  in  the  skin,  to  prevent  disturbance  of  tlie  newly  formed 
lymph,  will  then  suffice  to  draw  the  suture  out.  When  wire  has  been 
used,  the  bends  in  it  should  be  straightened  as  much  as  possible  before 
pulling  them  out. 

In  the  continuous  suture,  or  glover's  stitch,  the  thread  is  carrie«l 
on  from  stitch  to  stitch,  instead  of  being  detached  from  the  needle,  and 
fastened  off  as  in  the  interrupted  suture.  The  stitches  are  placed  nearer 
together,  so  tiiat  the  adjustment  of  the  edges  is  more  intimate.  Either 
metallic  or  silk  thread  cnn  l)e  employed;  in  witiidrawing  it,  each  loop 
must  be  divided,  and  each  piece  removed  separately,  as  in  the  common 
stitch.  This  form  of  suture  is  not  very  often  employed,  but  it  may  be 
used  in  simple  incisions  of  some  length,  such  as  those  that  are  left  after 
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th«  rrtnovikt  of  tumors  in  the  trunk,  or  are  required  in  ovariotomy,  in 
wounds  of  the  intestines^  etc. 

The  qmlled  suture  is  employed  where  the  Bides  of  fi  deep  longitu* 
dinnl  wound  arc  ivquirvd  lo  lie  kept  in  conlnct  thron^hoiitf  ns  in  ruptured 
|>eriuieum.  It  consists  of  a  Ferien  of'tiouhle  interrupted  sutures  of  stout 
silk  or  whipcord  )>H»sed  deeply^  througli  the  loops  of  which,  th.it  hnn^ 
out  on  one  side  of  the  wound,  is  passed  n  piece  of  l>ou<rie,  or  quill,  whilst 
Iho  *n*U  of  the  threwd  are  li{»htiy  tied  over  n.  sindUr  cylindrr  on  the 
op|Kisitc  i»ide.  The  stilelies  should  enter  and  emeiL^e  about  hulfiin  inuh 
from  the  line  of  incision,  nnd  be  ho  placed  that  iho  cylindt'is  when  in 
fitu  lie  ])Arallcl  to  one  Another.  Kinc  interrupted  sutures  may  be  used 
in  addilir>n,  to  connect  the  snpei'ticini  parts. 

The  twisted  or  figure-of-8  suture  is  very  commonly  employed  in 
surgery.  A  slentler  pin,  made  of  sotX  iron,  wilh  a  steel  point,  is  intro- 
doLttl  through  each  lip  of  the  wound,  at  a  distance  of  about  one-third  of 
an  inuh  from  the  mariiius;  and^  whilst  the  latter  arc  held  in  contact,  n 
|)iptf>e  of  jiilk  twist  in  parsed  in  a  fli^nre-of-eivht  round  the  pin,  care  Iteing 
tdtken  not  lo  draw  it  l(»o  li^ht,  nor  lo  compress  ti»e  soft  pnrts  betvveen 
the  needle  nnd  the  thread,  lest  sloughing  euMue.  The  projeclini;  ends  of 
tb<*  pin  are  now  cut  otf  with  pliers,  and  the  skin  hene:itU  lUeui  protected 
with  plaster.  This  snUire  is  invariably  used  in  the  treatment  of  hare-lip; 
hilt  it  is  of  jjrcftt  service  wherever  the  lips  of  the  wound  are  very  vascu- 
litr;  it  bus  the  advantni^e,  likewise,  of  takin<4  the  tension  off  the  suture, 
nnd  transferring  it  to  tlie  lissues  themselves,  so  that  it  is  less  likely  to 
cut  it8  way  out  than  the  interrupted  suture.  The  pin  may  l>e  withdrawn 
10  fll)oui  forty-eight  hours. 

The  serrefine  (Fig.  iSO)^a  twisted  coil  of  silver  wire,  with  the  extremi- 
ties terminating  in  small   hooks,  by  means  of  whicii  the  edges  are  kept 
contact,  may  i>c  ha<l  i-econrse  to  in  cases  where  very  accu- 
union  of  the  lipsof  a  wound  is  required,  as  in  cuts  about 
face,  and  the  like.     The  inventor.  Vidal  de  Cassis,  reeom* 
invndH  a  large  number  to  Ih;  used,  and  that  they  should  be 
allowed  to  remain  in  twenty-four  hours.     They  are  made  in 
sizes  one  to  six,  the  latter  being  the  laigest. 

Plasters  ai'o  of  various  kinrls^  those  most  commonly  cm- 
ploy«.*<l  lieing  the  resin,  soap,  and  isiuf^biss  plasters.  Each  of 
them  piMtsesses  peculiar  properties,  titling  it  fur  use  in  particular  CAses. 
The  resin  plaster  has  the  A<1vantage  of  bein^  nkost  a<1hetivc,  nnd  of  not 
being  readily  loosened  by  discbarge;  but,  on  the  oi^tier  band,  it  is  irri- 
Valiug,  Alicky,  difficult  to  remove,  and,  in  consequence  of  the  Umil  that 
tt  contains,  leaves  a  dirty-looking  incrustation  behind  it.  The  soap 
plaster  is  less  irritating,  but  at  the  same  time  less  adhesive;  it  is  conse- 
queitlly  not  much  useil  in  the  tnanagemont  of  wounds.  The  isinglass 
Vlaster  is  doubtless  the  most  cleanly  and  less  irritating  of  all,  and,  being 
XniTisparent.  permits  the  Surgeon  to  see  what  is  takin^  place  beneath  it; 
it  is  readily  loosened  by  the  discharges,  and  is  apt  to  run  into  a  cord. 
Whichever  variety  i^  us(*d,  the  pluster  should  be  cut  into  strips  of 
vealcnt  length  nnd  bix'ndth,  ami  heated  by  being  passed  throtigh  hot 
*'*ter.  All  su|>erf1iions  hair  h.iving  been  removed,  and  the  aurface  well 
''riftil.each  strip  should  be  laid  ib)wn  evenly  between  the  points  of  suture, 
*!)•'»  these  have  l>een  used,  so  as  to  compress  and  support  each  side  of 
^iv  woimd  with  etpial  force;  the  longer  the  strip,  the  Hrmer  will  be  its 
•oNliiijj^  mill  tiie  {^^^^  likely  it  will  be  to  be  prematurely  loosened.  In 
'(^movipjj  tiie  plaster,  both  ends  shoidd  lie  raised  at  the  same  time 
^'^Aixlt  the  wound,  and  the  strip  should  then  be  taken  otf  withuut  either 
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lip  of  the  wound  being  ntxluly  dt'o^ged  upon.  The  strips  shotiM  he 
Allowed  to  remuin  undistnrljed  as  long  as  possible^  and  each  one  ivplnced 
before  the  next  is  removed. 

In  n  certain  ciaws  of  incised  wounds,  nf  limited  extent,  where  the  edges 
can  Iw  fl(<.'nriUel3'  adapted  to  one  another  by  sutures  or  plHSter,  or  by 
the  coiul>inntion  of  l>olh,  «nd  when  but  liltic  oozing  is  to  be  expet-led, 
very  fair  union  by  scabbing  may  l>e  looked  for  without  any  further 
dressings.  Indeed,  some  Surgeons  prefer  to  treat  ench  extensive  wounds 
as  HUiputation-sLiimps  in  this  way.  The  formation  of  the  seab,  however, 
nmy  be  hnsionpri  and  imitated  by  the  use  of  Collodion,  painted  freely 
over  the  line  of  the  incisiun  with  a  camel's  hair  bruHh,  after  the  surfaoe 
has  t>ecn  well  dried,  or  of  Styptic  Colloid,  which  has  the  further 
advantage  of  being  luemnsUilie  and  antiseptic.  The  film  thus  formed 
may  be  farther  strengthcneil  by  some  shreds  of  charpie  or  flne  lint.  A 
second  fir  third  application  of  the  collodion  or  styptic  colloid  will  >.»e 
require<l,  if  the  crust  bliow  any  sign  of  becoming  detached;  othcrwiiw  it 
may  be  allowed  to  remain  until  it  separates  of  itself,  which  it  unually 
does  in  the  course  of  a  few  days.  Similarly,  a  |>iece  of  lint  soaked  in 
blood,  or  in  compound  tincture  of  binzdiu,  may  be  applied  over  the 
wound,  aud  under  it,  direct  adhesion  by  a  process  analogous  to  that  of 
Bcabbing  mn}'  take  place. 

When  liie  wound  is  more  extensive,  and  the  simple  measures  just 
descrilted  are  impracticable,  the  edges  are  to  be  covered  with  a  fold  cif 
lint  moistened  in  tepid  water,  lo  which  carbolic  acid  has  been  a<lded  in 
the  proportion  of  1  to  100.  over  which  is  laid  a  piece  of  oiled  hilk,  or 
other  impermeable  material,  a  trifle  larger  in  every  direction  than  the 
lint  (water-dressing),  whilst  the  whole  surface  in  the  neighborhood  is 
kept  cool  by  a  piece  of  wet  lint,  or,  if  the  inflammation  threaten  to  niu 
high,  by  irrigation.  Some  Surgeiuis  use  the  best  olive  oil  as  an  appli- 
cation in  preference  to  water,  as  lieing  more  soothing,  less  healing,  anil 
less  prone  to  promote  decomposition  ;  by  others,  asoliili^in  of  sulphurous 
acid  is  recomuieuded  (I  part  of  a  saturated  solution  to  7  or  8  of  water). 
Carded  oakum  in  place  of  liut  has  the  advantage  of  l>etng  higldy  ab. 
Borl)ent,  cleanly,  and  antiseptic,  but  it  Ih  of  greater  service  in  suppurating 
wounds  tlian  in  recent  ones.  The  first  dressings  should  be  left  ui»changed 
for  two  or  three  days;  Ihesutures  may  then  be  removed,  and  the  plasters 
readjusted  as  they  become  loosened,  care  being  taken  to  support  tlie  hides 
whilst  doing  so.  One  important  priiut  in  the  manngement  of  every  wound, 
is  to  maintain,  as  much  as  puHsible,  the  injured  structures  in  a  state  of 
rfst.  This  is  lo  be  done  by  position,  the  Surgeon  refraining  from  dis- 
turbing the  parts  unneceHsurily,  using  his  eye  rather  than  his  hand  to 
jutlge  of  the  progress  made,  and  by  liie  use  of  compresses  and  tiaudagea. 
Cmuprt^Asen  of  soft  linen  or  lint  should  be  so  disposed  as  to  aid  in  kee|>- 
Ing  the  »ides  in  npjiofibition,  whilst  they  prevent  the  collection  of  fluids  in 
the  recesses  of  the  wound ;  llie  hantiagfn  should  be  applied  over  them  so 
as  to  exert  a  steady  well-regulated  pressure,  but  not  to  im^iede  the  free 
cirmbuion  of  the  blood  in  tlie  part. 

4.  Tlie  next  great  point  in  the  treatment  of  wounds  is  the  prevention 
of  decomposition.  The  <lecomposft)on  of  the  fluids  of  a  wound  is  due 
to  their  infection  by  septic  matter.  In  some  cases  it  is  possible  that 
such  septic  infection  may  Ik*  the  result  of  morbid  stales  of  the  bIoo<l  or 
tissues  of  the  patient.  But  these  instances  of  self-infection  are  rare  and 
exceptional,  in  f»thcr  instances,  again,  the  decomposition  of  the  wound 
is  predisposed  lo,  ibttugh  not  actually  determined,  by  the  stale  of  Iho 
patient's  constitution,     in  the  vast  majority  of  cases — when  it  occurs — 
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it  is  tbe  direct  result  of  the  infection  of  the  wounfl  from  without.  The 
decom position  of  the  fluidRof  a  wotiiul,  in  whatever  way  occasioned^  is 
B  bar  U»  iu  healing  by  "the  first  tiiicntiftn  ;"  it  is  protliictive  of  un- 
liealttiy  su|>pn ration — certainly  of  delay — possibly  of  constitutional  cou- 
tAminatioii  and  general  blood-poisoning. 

Tlie  infection  of  wounds  takes  place  through  the  medium  of  the  air. 
If  n  wound  be  wholly  snljcutaneons,  without  any  hreneli  of  the  superira- 
I>o»ed  intcgnmcnt,  through  whicli  the  air  can  gain  entry,  no  infection 
can  take  place  in  it.  itence  the  diUerenee  btftween  the  liabilit}'  to  se[)tie 
disease* — to  those  dineases  sucli  as  pyflpmia,  hospital  ganjjrene.  Ac, — of 
a  |>er«on  who  has  sustained  a  subcutaneous  wound,  however  extensivCf 
AS,,  for  inniance,  the  coinininnied  fracture  of  a  hone,  wiih  much  lacera- 
tion of  S(»ft  parts,  and  of  one  who  has  suffered  from  an  open  wound  of 
«  corresi>ondinfj  ehnractcr — as  a  compound  fracture  The  question 
necessarily  arises.  How  docs  the  nir  infect?  And  this  great  question 
inclntles  three  minor  ones,  viz  ,  Is  the  air  itself  the  infecting  material? 
If  not,  is  it  the  medium  or  the  vehicle  of  the  conveyance  of  infection? 
And  if  it  l>e  the  vidticle,  does  the  infection  occur  from  gases  or  by  solid 
fiarticles  carried  in  the  air? 

The  answer  to  the  first  question  involves  tlie  whole  snbject  of  om/o- 
and  /iWr'ro-yenfHiff,  of  spontaneous  gencralioii  and  that  by  j^erms — a  sub* 
ject  thiit  lias  occupied  tlie  attention  and  has  osercised  the  ingenuity  of 
scientific  men  of  all  ages  and  nil  countries,  from  the  time  of  Aristotle, 
and  which  a[>()enrs  to  be  as  fur  from  its  nltinuile  solution  now  as  it  was 
when  he  wrote  *^l)e  Aninuiliiim  Ueiieratione."  The  discussion  of  this 
ftubject  wouhi  be  nltoa;ether  out  of  place  here;  and  for  its  consideration 
I  roust  refer  the  reader  to  the  writings  of  Pfvsteur,  Li&ter,  Bastian,  and 
Tyndall. 

So  far  as  our  present  purpose  is  concerned,  it  may  he  sufficient  to  state 
that  Lister  has  shown  couelusively  that  putrescible  fluids,  such  as  unue 
and  milk,  may  be  exposed  tor  uionths  to  the  action  of  fillereil  air  with- 
oat  undergoing    decomposition,  and    that   air  deprived  of  extraneous 
iHMltes  is  not  ptr  ne^  and  independently  of  other  agents  or  conditions, 
oflicient  to  occasion  decom|)osilion.     That  absolutely  pure  air  may  not 
tlic  cause  of  decomposiiton  in  healthy  but  putrcscible  animal  fiiiids, 
app<*ars  to  be  eslablislied  by  those  observations.     But  it  has  not  l)een 
proved,  and  it  by  no  means  fo|lf»wR,  that  liie  decomposition  of  morbid 
secretions,  such  as  are  gencmted  by  inflamed  tissues,  or  develo|)ed  in 
dkseased  conditions  of  the  bb)od,  may  not  be  hastened  by  exposure  to 
the.  oxidising  infiuuncc  of  even  [Mfrfi^ctly  pure  air.     In  fact,  decomposi- 
tions of  pus  as  manifested  by  the  prescticc  of  Bacteria  will  take  place  in 
c^eriain  conditions,  as  in  subperiost(.'al  abscess  and  elsewhere,  in  plnces 
into  which  no  air  has  been  admitted  or  is  admissible.     That  the  s|>onla- 
neons  development  of  putrescent  sanies  or  pus  in  certain  states  of  the 
»y»tt;m  may  take  place  on  the  surface  of  wounds,  there  can  be  no  doubt; 
and  the  action  even  of  chemically  and  microscopically  pure  air  on  such 
i«U,  the  product  of  diseased  tissues,  and  already,  fl6  oi*/gi?i?,  putres- 
i,  CAunot  be  other  than   to  favor  and   har^ten  decomposition.     iJut 
kUtioqi^h  it  nuist  be  admitted  that  the  dec^omposiiion  of  sntnes  and  ptis 
foniiwl  itj  diseased  tissues  in  unhealthy  constittitions  may  be  hastened, 
■nd  prohiiiily  developcil,  by  air  that  is  perfectly  pure,  the  question  is  in 
'taiiiv  ont:  of  scientific  an<l  not  of  practical  interest.     F'or  air  is  only 
f"on<l  lo  ixr  cheniicnily  and  niicrr>scopicalIy  ptire  when   it  is  urtificially 
P^|>ared  for  the  purpose  of  cxijcriment.     in  nature  such  a  condition  of 
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tlie  (itinoflphcre  doea  not  exist — at  least  not  within  reach  of  the  habitn^ 
ti'ins  of  man. 

Wiierever  man  dwells,  there  the  air  liecomes  contaniinateil ;  and  the 
nmoiint  of  contaminnLinn  in  the  air  will,  cxtervi  pavibug^  lie  in  the  ratio 
of  the  density  of  Mie  population  on  any  given  space.  And  it  is  as  a 
medium  or  vehicle  for  the  application  of  conlaminating  agents,  (jenr- 
raU'd  hy  man  au<l  animals^and  wliich.when  applied  to  open  wouiidK.  and 
mixed  with  their  »ecretions,  act  as  ferments  and  favorers  of  pntrefac* 
lion,  that  ordinary  atmospheric  air  acts  so  injuriously  on  woimds. 

These  contaminations  contained  in  the  atmosphere,  as  the  result  of 
human  agencies,  are  of  two  kin<ls — gaseous  and  solid.  80  far  as  we 
know,  the  gases  that  are  admixed  with  and  deteriorate  atmospheric  air 
in  its  value  for  the  pnr|H}scs  of  respiration,  {lo  not  act  injuriously  on 
wounds  or  on  the  secretions  from  injured  surfaces, 

*\Ve  must,  therefore,  look  to  the  solid  particles  as  the  true  infecting 
agents,  conveyed  lo  and  implanle<l  on  the  surf»cc  of  open  wnunds  by 
the  air,  in  which  they  float  suspended  in  countless  myriads.  Their  ex- 
istence in  a  sUile  of  8us|>ension  in  the  air  has  Iteeu  proved  inconteHiaMy 
\\y  the  observations  of  Tyndall,  and  it  has  been  shown  that  their  nature 
will  vary  in  dilTfrenL  localities,  according  to  the  composition  of  thu  ma- 
terials from  which  tliey  emanate.  Their  composiliim  will  necessarily 
vary  in  private  houses  and  in  public  bnihiings,  in  fat^tories  and  in  shops, 
in  barracks  and  in  hospitals.  They  are  inorganic  and  organic.  The 
organic  particles  may  be  living  or  dead.  But  though  dead,  they  may 
i*till  he  cnpalilc  of  infecting  an  open  wound  on  wtuch  they  are  de|H»9ited. 
The  epithelium  of  desquamating  scitrl.'itina,  and  the  dried  scab  of  the 
»mflll-pox  pustule,  though  undoubtedly  dead  organic  matter,  »re  iu  the 
highcht  tlcgree  infective.  If  this  is  so  witli  the  products  of  those  rlis. 
eases,  we  cannot  suppose  it  is  otherwise  with  the  organic  emanations 
from  erysipelas,  pyaemia,  or  hospital  gangrene. 

In  nddiiion  to  organic  atmospheric  duHt,  hy  which  wonnda  may  be 
infected,  lliere  sre  other  forms  of  organic  matter  floating  in  the  atnins- 
phere  of  all  sick  rooms  and  hospital  wards  tenanted  hy  paiicnt»  suiroriog 
iVom  acute  febrile  wasting  diseases,  whether  of  a  septic  type  or  not, 
which  if  not  actually  capable  of  infecting,  can  scarcely  Ik;  pro<.luctive  of 
healthy  action  on  wounds  exposed  to  their  influence.  The  volnmea  of 
aqueotis  viipor  givi;n  oif  by  a  patieut's  body  in  the  sweating  atagea  of 
the  pya*mic  paroxysm  are  charged  with  organic  matters,  as  the  odor 
alone  will  tell  us,  in  a  state  of  decomposition.  The  breath  is  loaded 
with  aqueous  vapor,  holding  salts  anil  oilier  matters  in  sultition.'  These 
are  widely  dilTused  through  the  air  of  wanls  or  ronms,  and  may  lie 
equally  protlucllve  of  local  infective,  as  they  undoubtedly  are  of  i:on- 
Btitntional,  dise.nse.  Who  would  willingly  expose  even  a  vwi  finger  to 
the  emanations  of  pyn^uiia  or  the  ftelor  of  phagolafiniy — and  yet  hos[)i- 
tal  authorities  make  but  insnnicient  provision  for  the  separatum  of  the 
most  seriously  wounded  from  patients  laboring  nniler  these  foul  and 
filth-begotten  ^liseases, 

Hut,  setting  aside  the  consideration  of  these  impurities  in  thesha|>eor 
vaitors,  gaaes  and  fcctora,  with  the  nature  aud  alterations  of  which  we 
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are  hnt  imperfectly  noquaintefl,  we  mny  state  the  following  points  in 
regAi'd  to  inrc'Ctivc  alin<>8|>lierio  dust  aa  estiiblisheil.' 

1.  An  that  ib  ntisolutely  pure,  clierair.ally,  optically,  and  meclmnk'allVf 
cannot  infect  n  wontKl. 

2.  Tbere  is  no  evidence  that  tranmntic  infection  can  occur  from  chcini- 
caI  imporities  in  the  air,  such  tta  gases. 

3.  Ttiere  i»  no  evidt^noe  that  it  can  occur  froin  the  admixture  of  organio 
aqueous  vapor  with  the  air. 

4.  Tl)e  infection  of  wounda  is  due  to  the  implantation  on  them,  or  in 
the  Bocreliona  adherent  to  their  surfaces,  of  solid  organic  panicles  sns- 
pendofl  in  the  air. 

5.  The  air  of  rooms  and  of  all  inhabited  places  is  loaded  with  solid 
particles  in  the  form  of  impalpable  dust,  a  great  portion  of  which  is 
organic.  The  quantity  is  so  great,  that  under  a  powerful  beam  of  elec- 
tric liijht  the  oir  appears  as  a  semi-solid  rather  than  as  a  gas  (Tyndall). 

6.  The  orsanie  constituents  of  this  dust  vary  in  quality  in  ditferent 
localities.  No  air  is  altsolutely  free.  It  is  found  in  tlie  purest  mountain 
»ir  (\Vldt<*).  and  is  present  in  sea-nir  (Kattray). 

7.  its  cumposition  depends  on  the  locality  in  which  it  is  found,  and 
the  sources  from  which  it  emanates.  Thus,  on  board  ship,  besides  con- 
Bi^tin^  of  viirious  sdtid  impurilies,  of  vegetable  and  animal  origin,  tViau 
the  fcUues,  wiiod,  cordage,  whitewash,  &c.,  it  contains  impurities  thrown 
off  by  the  skin  and  hmgs  of  the  crew  i  Kattray).  In  barracks  an'l  mili- 
tary hoBpitaU,  the  air  contains  floating  particles  of  epithelium  front  the 
»ktu  and  month  (Parkes) 

8.  This  organic  dust  does  not  neccsBarlly  by  any  means  consist  of 
dead  raalpriais.  It  has  been  foutul  to  be  largely  ccraposerl  of  the  »p'»re8 
vC  fungi,  the  largest  portions  of  whicli  arc  living  and  capa1>le  of  growth 

^«iid  development.     Bacterial  matter  has  also  been  found  in  dry  ilnst 
i(Cunningham), 

9.  iiospttal  and  sick  room  air  contains  large  quantities  of  floating 
epithelium  from  tiie  skin  and  month,  disinlegrating  pus-cells  and  putre- 
fying oignnic  matter  (Paikes),  dried  constituents  of  pus,  and  possibly 

rery  small  living  orgunisnis  (Hiltroth) — bacteria  in  abundance  ( Limd ), 

10.  The  amount  of  impurity  will   tiepe-nd    upon  the   number  of  the 
ntieiits  and  the  nature  of  ihe  cases  in  any  given  ward.     Over-crowding 

of  wdundcd    patients   pollutes  the  air   with   the  emanations   from   the 

wounds.     Jf  the  pmpnriion  of  wounded  in  relation  lo  tlie  size  of  the 

w«n]   exceed  a  ceituin   ratio,  then   infection  of  the  wounds  infallibly 

(KHMirs: — '^The  infeciicn   of  the   whole   body  comes  from   liio  wound" 

(Billroth).     The  ratio  of  tlie  wounded  to  the  size  oT  a  given  ward  may 

be  i-alculuteil ;  and  if  it  exiceil  a  certoin  proportion,  infection  of  wouude* 

will  be  induced,  and   septic  disease  will  be  dcveIo|>ed,  and  their  oci'ur- 

Tence  may  with  nbsolnto  certainly  be  predicted  ("  iiospilalinm,*'  p.  62). 

In  tliL'  treatment  of  all  woumls,  whether  surgical  or  accidental,  the 

|ioihi9  to  l>e  considered  are  the  hygienic  conditions  which  surround 

the  piuienC,  and  those  to  which  the  wound  is  exposetl.     The  u»ore  favor- 

*blt  ih^  general   hygienic  conditions  surrounding  the  patient,  c»tft'ii* 

roM/ii/K,  the  more  favorable  will  be  the  prospect  of  the  wound  lowanU 

^*Htjvi-i*y.     Every  well  known  sanitary  ngulation  as  to  diet,  ventilation, 

t«tt/*r\iore,  and  clothing  should  be  adopted  with  this  view, 

■nut  iiiy  looal  hygienic  conditions — those  which  directly  and  immedi- 
^v  air«et   the  wound    itself — are  of  still   greater  coubequence.      The 


)  For  details,  vide  "llospitnlism/*  Ac,  pp.  64  et  teq. 
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wound  is  an  open  portal  tliroii^h  which  the  most  defiflly  influences  miiy 
readily  gniu  entry  iulo  the  slroiigholrt  of  life.  Hence  it  must  he  jenU 
ously  and  keenly  wnlched.  In  private  practice,  ftnti  iu  the  open  country, 
fewer  precnutiuiis  ma}'  be  necessary  than  in  the  Avards  of  hospiiaU  or 
the  crowded  habitations  of  a  large  town.  Were  hospitals  situated,  con- 
structed, and  managed  in  accordance  with  well  known  and  universally 
received  hygienic  rules,  much  of  the  laln^ir,  and  the  greater  part  of  the 
anxiety,  of  tliL*  Surgeon  would  be  spared;  for  the  healing  of  a  wound 
under  favoralile  hygienic  circumstances  is  a  simple  alfuir — which,  alter 
the  firat  needful  attentions  have  been  bestowed  upon  it,  alter  the  blee<l- 
iug  has  l^en  arrested,  the  surfaces  cleaned,  lirouglit  and  held  together- 
may  usually  Ije  left  to  Mature  and  to  clenidiuess.  liut  the  labor  of  the 
Surgeon  is  expended  on,  and  his  mind  is  anxiouitly  directed  to,  the 
adoption  of  means  to  prevent  infection  of  the  wound;  and,  if  that  infec- 
tion have  taken  place,  to  prevent  the  local  evil  from  contaminating  the 
general  system.  It  is  by  infection  that  i>imtile  wounds,  instead  of  uniting 
hy  the  tirst  intention,  become  Huppurattug  chasms,  it  is  by  infection 
that  putrclactive  decomposition  is  set  up  on  the  suppurating  surfaces. 
Jt  is  by  pwtreracliou  that  the  foul  and  sloughy  surface  becomes  tlie  ctn- 
trnl  iKjint  whence  erysipelas  spreads  and  pyaemia  invades  the  system. 

Keep  out  infection,  and  local  destruction,  followed  by  constitutional 
cnntnminatioii,  is  averted.  Admit  it,  and  every  evil,  to  those  most 
terrible  of  all,  hospital  gangrene,  and  pyceniia,  may  occur. 

The  local  hygienic  precautions  to  be  adopted  consist  in  the  most 
scrupulous  attention  to  cleanliness:  the  exposure  of  the  wound  to  au 
atmosphere  unpolluted  by  the  reek  of  the  out-patients'  ro(»ms,  or  the 
fuBtor  of  the  dead-house;  sponges  only  to  be  usetl  in  the  operating  thea- 
tre; fre(]uent]y  renewed  and  purified  by  carbolic  acid;  the  in»trument», 
ilressings.  and  lingers  clean,  and,  when  used  for  the  living,  never  nllowctl 
to  come  into  contact  with  the  dead;  ami,  al»ove  all,  never  to  be  con- 
taminate<l  by  putrescent  matters.  The  clothes,  the  iKilding,  all  those 
**/o»it/fs,"  whicli  may  harbor  infective  parLicles,  should  be  carefully 
attended  to.  The  more  special  method  rd'pnrificaiion  of  dressings,  and 
of  preventing  decom|>osition  in  the  fluids  of  the  wound,  must  Lte  effected 
by  the  use  of  antiseptics. 

The  prevention  of  decomposition  in  the  wound  may  be  effected 
in  two  ways,  which  are,  indeed,  UMually  eombined,  viz.:  I.  Uy  the  employ- 
ment of  antiseptics,  of  which  a  vast  number  have  been  emph)yed  in  sur- 
gical practice — from  the  wine  ami  balm  of  the  ancient  to  the  carbulto 
acid  of  the  modern  Surgeon;  and  2.  IJy  securing  free  exit  to  the  secre- 
tions of  the  wounded  surfaces,  either  by  dressing  tlie  wouml  open  from 
the  6rst,  by  closing  it  and  keeping  one  corner  open  by  a  tent,  or  by  the 
dminage-tube. 

The  Antiseptic  Treatment  of  Wounds. — Allusion  haa  already 
been  made  at  p.  I!t5  to  the  theory  founded  on  Pasteur's  observaiions 
and  experiment's  which  attributes  suppuration,  iu  the  majority  of  coses, 
to  the  ptitrefaclive  fermentation  set  up  in  an  animal  fluid  by  tlie  do- 
vclopment  in  it  of  organisms  carried  into  it  as  germs  floating  through 
the  atmosphere,  and  not  spontaneously  developed  in  it  by  any  change 
taking  place  in  the  tissues  or  fluids  of  the  pail  inde|jendeutly  of  sucli 
iu»pregnalion.  According  to  the  "Uenn-Theory,''  as  applied  to  wounds, 
it  necessarily  follows  that,  if  the  impregnating  germs  can  be  rigidly  ex- 
cluded from  a  wound,  all  those  sup])nrative  actions  that  are  dependent 
upon  the  implantation  uf  new  organisms  on  a  raw  surface  will  be  pre- 
vented. This  may  evidently  be  accumplislied  in  two  ways:  eilliur  by 
comiActcly  excluding  all  air  from  a  wound,  and   thus  preventing  the 
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intrnsion  of  the  germs  carried  by  it;  or  else  by  destroying  the  germa 

\n^  in  the  nir  nrouiid  the  woiiiul  by  nu  anlisteptiu  vnpor,  us  of  cnr- 

►lie  auid,  and  ihiis  admilliiig  to   the  surfnce  of  Ihe  wound  absolutely 

pure  nir  Ihnt  bns  been  entirely  freed  from  nil  »epUc  iimttei's.     It  is  im- 

||>ortant  to  bear  these  points  in  niind*  an<l  to  recollect  that  in  accordfinca 

ivitli  this  theory  the  exclusion  of  atmospheric  air  from  a  wound  is  by 

means  necessary  ;  tliat  it  does  not  act  injuriouHly  of  itnolf,  but  simply 

vehicle  of  septic  genus;  and  that,  if  these  be  deslroyeil  by  chemical 

m  or  removed  by  filtration^  and  theuir  tlnis  reiidured  surgically  pni'e, 

BO  far  as  organic  or  septic  intermixture  is  concerned,  it  may  be  freely 

Bdmittcd.      Taking  this  germ-theory   as  his  starting-point,  Lister  has 

founded  on  it  a  plan  of  treatment  in  wounds,  as  novel  as  it  is  scientific 

ind  ingenious,  which  is  known  as  the  ^^Antiseptic  Methoil."     The  prin- 

tple  on  nbich  this  treatment  is  founde<1  ccnsists  in  protecting  the  wound 

snch  a  manner  during  the  process  of  its  liealiu!^*  that  no  organic  germs 

loating  in  the  air  ore  adrnilled  to  it.     This  principle  is  carried  out  iu 

[tHo  was  s — by  covering  the   wound   with  antiseptic  dressings,  and   by 

(urruutiding  it  with  an  antiseptic  atmouphere — the  active  agent  fur  both 

purposes  l>eing  carbolic  acid. 

1 1  is  claimed  for  this  method  that,  when  it  has  been  thoroughly  carried 
out,   union  will  take  place,  even   in  extensive   c(Hituscd   and   lacerated 
wounds,  without  the  formation  of  a  single  drop  of  pus^  and  without  the 
ccurrcnce  of  any  general  febrile  reaction.     The  principle  on  which  this 
iclho<i   of  treatment  is   founded,  is,  as   is   well   known,  disputed    by 
(Pouchot,  Charlton   Uastinn,  and  other  seientiHc  men,  who  advocate  the 
lootrine  of  spoitlaneous  generation.     It  would  be  altogether  foreign  to 
the  scope  of  this  work  to  enter  into  this  discussion;  and  whether  the 
'rm-theory  be  correct  or  not,  matters  perhaps  little  to   the   pra<*tical 
>tirge4*n,  for  there  can  be  no  doubt  that  the  tlccompositiou  of  tluidn  in 
nunds,  and  the  consequent  suppuration,  are  greatly  favoreil   t>y  the 
idmis^ion  of  impure  air;  and  that  any  treatu)ent  which  has  for  its  basis 
;hc  exclusion  of  impure  air  and  the  |)revention  or  arrest  of  deeomposi- 
i<»D  of  the  animal  fluids  h}' an  antiseptic  body,  such  as  carbolic  acid, 
iii^t   be   ilieorctically  advantageous,  and   bused   on  sound  principles  of 
u'HCiioe-     If  the  admission  of  air  into  a  wound  were  the  *to/e  cause  of 
[t»  supptiratioii.  whether  that  result  lie  the  consequences  of  the  clieniical 
•nsntution  of  the  air,  or  of  the  introduction  into  the  wound  through 
[ts  medium  of  organic  particles  that  produce  a  fermentative  action   in 
he  fluid  and  tissues  in  which  they  are  deposited,  there  can  be  no  doubt 
tint  Any  uietho<l  of  treatment  having  for  its  oltject  tlie  exclusion  of  the 
tir  and  the  destruction  of  these  organic  particles  ought  to  prevent  ab- 
tlutidy  the  formation  of  pus  in  the  vvouikI.     But,  as  we  know  that  sup- 
purniion  may  take  place  in   situations  into  which   no  air  has  been  ad- 
mitted, wc  cannot  look  upon  the  atniosplierc  as  being  the  sole  o<.i-asion- 
itig  ciiu»e  ol  this  action,  however  much  it  may  favor  it;  and  it  must  be 
referred  in  such  cases  to  the  influence  of  other  agencies,  amongst  which 
eectain  morbid  conditions  of  the  blood,  constitutional  ilerangenient  of  the 
^    ptlieut,  anil  intensity  of  inflammation  are  the  more  im|>orLant  and  direct, 
^ft        U  15  undoubtedly  these  disturhing  influences  that  prevent  the  comi>lete 
^B     suf^wwof  the  "Antiseptic  Method"  in  n  certain  number  of  cases.     Theo- 
^M     J^tically  it  ia  perfect;  in   practice  its  success  is  not  constant.     It  would 


8utTwisfu|  in  all  cases,  were  the  healing  of  a  wound  a  purely  local  act 
Under  the  sole  influence  of  local  conditions  of  tissue  and  of  treatment. 
7"*  tliia  is  far  from  l>eing  the  case.     The  repair  of  a  wound  is  a  pnK'ess 


Ui«t 


*»  materially  influencoil  for  goo4l  or  for  evil  by  the  state  of  the 
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patient's  constitution.  When  llmt  is  licAlthy  and  pure,  tbo  wound  will 
rt-adily  heal  niuler  nny  favorable  local  conditions,  and  under  none  more 
readily  tlian  mxlur  the  antisc|aic  method.  Wlieu  the  blood  is  vitiuted 
and  the  constitution  depraved,  no  mere  local  niellio<l  of  treiitmenl  can 
bo  trusted  to  as  an  intallible  pi-eventive  of  local  morbid  actif>n.  But 
even  in  such  unlavorahle  cases  as  these,  where  BUp|uiralion  and  slough- 
ing are  rather  the  consequences  of  a  l)ad  constitutional  than  of  a  rnorbid 
local  condition,  the  antiseptic  method,  by  lessening  the  tendency  to  «l(^- 
i'ompositiou  and  to  putrefactive  or  fermentative  changes  in  the  wound, 
and  by  rapidly  removing  and  destroying  noxious  materials  and  effluvia^ 
will  do  more  than  any  other  plan  of  treatment  to  limit  the  morbid  local 
action  that  results  from  the  continued  presence  in  and  around  the  wound 
of  septic  matter,  and  to  prevent  those  grave  constitutional  sequences 
that  inevitably  result  from  its  absorption  into  the  system^  and  thtts  to 
avert  the  various  forms  of  blood-poisoning  that  are  olt*?n  occnsionwi  by 
wounds  in  an  imclean,  suppurating,  or  sloughy  st^te. 

It  must  be  remeuibereU  that  the  en)ployment  of  antiseptics  has  no 
effect  on  two  of  the  most  important  crises  of  sup]>uration  in  woun<l8, 
viz.,  tension  and  the  irritation  of  movement;  and,  moreover,  it  amy 
iti^elf  l)e  a  cause  of  suppnratiftn  if  too  concentrated  an  atiliseptio  be 
allowed  for  any  length  of  lime  to  remain  in  actual  contact  with  the  raw 
surface.  A  tight  Ktilch  may  cause  inflammalion  and  suppuration  SiS 
readily  under  antiseptic  dressing  as  under  an^*  other  mode  of  treatment. 
If  free  exit  be  not  provi*led  lor  the  necessary  serous  <iisi'harge  which 
flows  from  the  surface  of  a  wotnid  during  the  first  twenty. four  or  thirty- 
six  hours,  its  accumulation  will  give  rise  to  tension,  and  supi>uration 
will  certainly  follow,  altiiongh  the  pus  may  be  perfectly  free  from  any 
od(tr  of  decomposition.  Drainage  of  the  wountj  is,  therefore,  an  essen- 
tial part  of  tbti  nniiseptic  treatment.  Hough  Imndliiig,  unnecessary 
disturbance,  or  the  unavoidable  movements  due  to  the  situation  of  some 
wounds,  wilt  also  give  rise  to  the  formation  of  pus,  wlialever  mode  of 
dressings  be  employed. 

As  the  "germ-tlienry"  constitutes  the  basis  of  the  antiseptic  method, 
Lister  very  justly  contends  thai  success  iu  its  practice  can  only  be  looked 
for  l»y  attention  to  minutife  and  delnils,  and  extreme  care  in  manipidation. 
One  single  septic  germ  making  its  way  to  the  surface  of  the  wound  w(j«td, 
in  accordance  with  this  theory,  be  sutHcient  to  light  up  all  the  mischief 
which  it  is  the  object  of  tliis  metluxl  to  avert. 

We  have  already  (p.  210  ft  tfeq.)  discussed  the  principles  on  which  Ibfe 
antiseptic  method  in  founderl.  'I'he  details  have  been  most  ingeniously 
varied  from  time  to  time  by  Lister.  Any  one  wiio  understands  the  prin- 
ciples on  which  it  is  fonnde<l  can  have  no  great  dilDculty  in  carrying  it  out 
on  the  following  plan,  whieh  more  or  Icsh  modified  is  in  accordance  with 
Lister's  most  recent  views  on  the  subject. 

Arterial  luemorrlia'^e,  when  present,  is  controUe<l  by  torsion,  or  by 
tying  the  vcsscIk  with  carbnli8e<t  catgut  ligatures.  These  are  prepared 
by  soaking  line  caigut  f<.M-  some  weeks  in  an  enwdston  formed  by  adding 
one  part  of  pure  carbollo  acid,  deliquesced  by  the  afUlition  of  water, 
to  five  parts  of  olive-oil.  The  ligatures  are  cut  olT  short,  and  allowe^l  to 
remain  in  the  wound  to  become  absorbed  by  the  surrounding  tissues. 
Oozing  of  blood  is  to  be  checke<l  by  cohl  carlmlised  water.  SupfK)sing 
the  wound  to  be  the  i-esult  of  accident,  its  whole  extent,  even  to  the  most 
remoie  recesees,  is  to  Ihj  thoroughly  mopj)ed  or  syringed  out  with  % 
natery  solution  of  the  acid.  If  the  wound  be  irregular  this  in  best  done 
by  means  of  a  syringe  with  a  piece  of  soft  india-rubber  tubing  on  its 
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noEsI^     The  tubing  is  stiff  enough  to  penetrate  any  existing  cnvity  in 

(the  wound,  but  not  so  stiff  as  to  force  a  wny  for  itself.  Cure  must  be 
iMkcMi  in  iiiji-t'ting  the  wound,  not  to  sqiicrze  tUc  lips  to<7cther  ro  as  to 
get  u\t  liigli  prei^tfuro  in  its  cavity,  or  the  cellidnr  tissue  in  Uie  neiglibor- 
liood  may  Uvoine  injected  wiUi  tlie  solution  i>(  cnrbolic  acid,  and  um» 
|tlonsnnt  inHamin&tion  niny  result.  If  the  wonnd  l>c  fre^ih,  tlie  solution 
ueetl  not  be  BlrcMigcr  timn  1  to  40,  luit  if  some  liours  have  parsed  it  is  safer 
lo  Ufte  a  dolntion  nf  1  in  20.  Tlie  whole  of  the  parts  which  will  be  eov* 
crre<l  by  the  dressing  shnitld  be  well  washed  with  a  solution  of  I  in  20. 
If  the  wound  Ik:  on  the  hand  or  foot,  great  enre  must  be  taken  to  clean 

(Ihc  oails  and  between  the  dibits.     If  on  the  head,  the  hair  must  be  cut, 
and  here  it  is  safer  to  oil  what  remains  with  carbolisetl  oil,  I  to  10.     Any 
ftutuiefl  that  may  be  required  should  be  metnllic^  or  of  silk  twist  steeped 
ill  t>eebwax  nicltetl  with  one-lcnlh  of  carbolic  acid,  the  needle  and  thread 
b«Mnj^  passed  Lhroiigh  a  watery  solution  of  carbolic  acid  (1  to  40)  before 
iKMMf^  nsi'd.     The  dressing  from  the  time  the  injection  is  lluished  slioubi 
be  c'ontlucled   under  a  sprny  of  carbolic  acid  and  water  ( 1  to  40).     By 
means  nf  the  *»pray  of  I  to  40  carlKilic  acid  solution,  thrown  by  an  antes- 
thetiespray-apparatusor  some  modiflcation  of  it,  the  wound  is  surrounded 
by  a  carbolisi'il  ntm(*spliere  in  which   none  of  the  solid  particles  which 
<vaii«%e  decomposition  can  retain  tlieir  activity;  in  other  words,  no  jj^erms 
Lean  live.     If  the  wound  be  very  larjje  so  tliat  the  cloud  of  spray  from 
^OU«  apparatus  does  not  completidy  cover  it,  two  niu»t  be  used.     If  from 
Liiy  reason  the  spray  should  cease,  the  wound   must  be  covered  with  a 
[♦•guard'' consisting  of  a  piece  <tf  linen  rag  free  from  holes,  soaked  in  ear- 
[ibcjJic  aciil  and  water  (1  to  40),  which  should  be  in  constant  readiness 
^during  any  <lressing  or  operation.     In  wounds  produced    by  operations, 
syringing  and  mopping  out  with  cnrholised  water  is  unnecessary,  as 
whitlc  ojx'ration  is  perfornted  under  the  s[>ray.     All  the  instruuu*nts 
lioidd  be  put  in  a  basin  of  cnrbolic  ncid  and  water  (I  to  40),  and  taken 
iiic  as  rei(nired,  and  put  Imck  ngnin  if  they  nrc  likely  to  Im^  wanted  a 
rcond  lime  during  the  oiK-ration.     The  sponges  used  during  the  opera- 
^OD  must  be  washed  in  a  1  lo  40  solution  of  carbtdic  acid;  and  in  hos- 
|imotice  it  is  advisable  to  keep  them  always  read}'  in  a  bath  of  the 
ition.     Aftt-T  an  o|>i'ration,   the  meshes  of  the  sponges  always  are 
lore  or  Ipsh  fdle*!  with  coagulated  tibrine,  which  no  washing  will  get 
'«ut.     To  clean  si>onges  thoroughly,  Lister  recommends  that  they  should 
)te  pal  in  a  basin  of  simple  water  for  some  days,  till  the  decomposing 
ibhnevmits  a  powerful  smell;  then  washed  thoroughly  with  water,  and 
itit  Ut  ftonk  in  a  balh  of  I  to  SO  solntion  of  carbolic  acid. 
Before  beginning  the  operation,  the  Surgeon  must  thoro\ighlv  sonk  Ida 
Luds  iu  a  1  to  40  solution  of  carbolic  acid;  anrl  when  practicable,  it  is 
visahlc  to  keep  a  rag  soaked  in  the  same  lotion  applied,  for  some  hours 
[lierore  the  operatiim,  to  the  orea  afterwards  to  be  covered  by  the  dressing. 
In  all  cases,  the  whole  of  the  part  lo  be  operated  on  must  be  cnreAilly 
woAhrd  with  1  in  xO  solution  before  commencing  the  performance.     IfoM 
sinuws  be  implicated  in  the  operation  wound,  they  must  be  injuctetl  with 
chloride  of  zinc  (40  gr.  to  an  ounce)  after  tlie  o[>eration,  and  the  whole 
vouiul  washed  out  with  <-arl>olic  acid  lotion.    If  the  sinuses  be  numerous, 
it  i«,  (jerhajis,  safer  to  wash  the  whole  wound  o»it  witH  chloride  of  zinc 
'"*iwi,  the  good  effeota  of  which  were  pointed  o.ut  by  Campbell  de  Mor- 
K*n  rnany  ytjirs  tigo.     Sinuses  should  be  injected  before  the  operation, 
'*  there  is  some  danger  of  rn[>turing  their  walls,  nnd  if  the  chloride  of 
''"c  lotion  *hould  thus  become  injected  into  the  ci'lUilar  tissue,  the  most 
^^Mttvti  and  dangerous  sloughing  may  result.     Injnll  cases  of  wound^ 
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whether  resuUing  from  ftccklcnt  or  operation,  dminage  fomis  an  essen* 
tinl  part  ol'  the  anlisepliu  nyHlem  of  treatment.  The  irrilnlion  of  the 
antiseptic,  applied  lo  iho  raw  suiface,  iiicrettscs  coiiMdernlily  il'C  flow  of 
the  natiiral  seions  discharge  during  the  first  twent^'-four  or  thirty-six 
huurs.  There  are  no  lignlures  to  form  a  drain  for  it,  and  the  e<ige8  of 
llie  wound  are  ratlier  flimly  pressed  together  by  the  dressing.  It  is 
necessary,  therefure,  to  provide  for  the  exit  of  the  dtrtcliar^e  1 13- means 
of  Iiidin-rubtier  drainage  tubes.  One  or  more  must  be  inserteil  to  the 
very  lM>itom  of  the  wound,  and  the  ed^cs  of  the  skin  nia}-  tlieii  be  brought 
together  as  elosely  as  possible,  a  eonliniioiis  suture  even  being  used  if 
tlic  Surgeon  prefer  it.  The  tnlies  must  ite  rendered  antiseptic,  by  Innng 
kept  for  about  twenty-four  hours  in  a  1  to  20  solution  of  the  arid.  They 
Rhouhl  be  cut  otf  level  with  the  surface,  and  to  prevent  them  from  slipping 
into  tlic  wound,  a  cnrliolised  silk  tliread  sliould  be  attached  to  tlieir 
supcrflt'ial  ends.  Tlie  tubes  must  vary  in  size  anil  nnmlxT  with  the 
extent  and  nature  of  the  wound,  and  must  be  brought  to  the  surface  at 
the  most  convenient  atid  depcmlent  parts,  tt  must  Ix*  remembered  that 
ttiese  tidies,  bein<;  usually  made  of  vuleanised  lndia-rublK*r,  contain  a 
consideralile  amtumt  of  sidpliur.  They  will,  therefore,  oflet»  impart  a 
peculiar  smell  lo  the  discharge,  and  blacken  silver  stitches  or  plasters  in 
tlieir  neigUborliood,  and  so  falsely  suggest  that  decompoHiLion  has  taken 
pb«.^.  The  4lrniunge-tubed  should  uoi  be  moved  for  the  lirst  two  <lay», 
liy  which  time  they  will  have  ftirmed  a  track  for  tliemselves,  and  can  be 
readily  re-introduced  if  necessary.  Sr>metimes  they  can  be  comj>letely 
removed  on  the  third  day  ;  but  usually  it  is  safer  merely  to  sliortcu  them 
by  cutting  ofl'a  piece  at  each  dressing  till  they  become  L'educed  tu  about 
half  an  inch  in  length. 

Jn  all  cases,  it  is  better  from  the  beginning  to  protect  the  raw  surface 
and  edjres  of  the  wound  as  far  ns  possible  from  any  direct  ronliict  with  the 
carbolic  aeid  in  the  dressings,  wliich  would  infallibly  cnuKe  sutticieut  irrita- 
tion to  prodme  suppuration.  The  small  quantity  of  carbolic  acid  lelt  in 
the  wound  when  it  is  closed,  is  so  tcmiiorary  in  its  action  as  scarcely  lo 
require  considiMation.  It  is  partly  washed  nway  by  the  serous  discharge 
and  partly  abt>oibed,  so  that  probably  in  a  few  hours,  or  perhaps  less,  iUv 
deep  parts  of  thew*iund  are  free  from  nny  trace  of  the  acid.  To  protect 
the  raw  surface,  the  wound  is  covered  with  so-calleil  *'  protective.*'  This 
is  simt)ly  a  piece  of  tliirk  green  oile*l  silk  brUHlicd  over  with  one  part  of 
dextrine  lo  two  of  powdered  starch  in  16  of  cold  water  solution  of  car- 
bolic acid,  and  allowed  to  dry.  HuPore  being  applied,  it  is  dipped  in  n 
solution  of  carliolic  acid  (1  in  40),  It  is  in  itself  perfectly  unii  rilating, 
and  is  almost  impervious  to  carlxdic  acid,  so  that,  as  soon  as  the  small 
quantity  of  the  a**id  iidbcring  to  its  uu<Ier  surfnce  has  Iwen  al'sorI»ed  by 
tlie  skin  lu*  ^nmnintioiis  beneath,  the  wound  is  stlmost  absolutely  ex- 
cluded from  iiny  direct  action  of  the  irritating  untiHcptic.  The  )>rotec- 
tive  should  extend  about  one  inch  on  each  side  of  the  wound,  and  over 
this  should  Ite  placed  a  single  layer  of  the  *» antiseptic  gauze,"  which  has 
been  dipped  in  the  1  to  40  solution,  and  squeesscd  as  dry  as  i>ossilile.  if 
much  discharge  is  to  be  expcclc<l,  two  or  three  layers  td"  wci  gauze  may 
be  employed.  Over  this,  and  extending  at  least  six  inches  on  <vcry  side 
of  the  wouuil,  is  placed  a  dressing  of  dry  antiseptic  gauze,  folded  eight 
layers  thick.  If  it  he  impossible  lo  mako  it  extend  far  enougit  r(Miud  the 
wound,  the  numlwr  of  layers  must  l>e  increased.  Hetwecu  tlie  two  Tiiost 
Bupcrticial  layers  ia  placed  a  piece  of  thin  Mackintosh  eluth,  so  thar  the 
discharge  may  not  soak  thrfuigh  at  one  spot  and  decompose,  but  may  l»e 
evenly  difTuseti  over  the  whole  dressing.     The  cloth  shoidd  bt:  tlippe^i  in 
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■the  1  to  ^Osnliition  before  being  need.     Over  nil  islat'cl  a  bandnifpeoTn- 

7»o»«d  of  unilsoptiL"  gaUKe,  seriiivfl  at  several  points  by  pins.     Care  must 

Iw  tnken  Hot  to  ptinolure  the  Muckintosb  clotli  wilU  Ibe  pins.     The  spray 

Tiiitist  not  ceflfte  for  a  moment  till  the  woiiiul  is  securely  covered  with  the 

«ires8ing,  nrnl  care  must  be  inkeii  to  direct  the  spray  ncluuMy  nn  the 

-wound,  nnd  iiot^nit  mny  happen,  merely  tm  the  back  of  the  ganzo  a8  it  is 

^Wng  applied.     In  changing  the  dressing,  the  same  rules  must  be  <>l>- 

■nnre<1,  and  the  wtnind  never  for  nn  instnnt  exposed  to  view  exce[*t  under 

ft  ftpray  of  carbolic  acid  nnd  w»ter.     While  preparing  the  new  dressings, 

to  a«re  the  trouble  of  w(»rking  the  spray^  the  wountl  should  be  ei>vered 

nitik   a  '*  guard,"  ji (4  above  described.      The  same  piece  of  Mackintosb 

cloth  may  be  uwe<l  all  through  the  case,  if  ii  be  washed  at  every  tlrossirig 

in  carbolic  acid  nnd  water.     It  shoubl  beexaniined  every  time  to  see  that 

the  waterproof  layer  has  not  peeled  otf.  and  that  it  is  free  from  pin-boles. 

The  dressing  must  be  rci>ented  at  first  every  day,  till  the  serous  tUschargc 

has  ceased, and  then  every  aecontl,  third,  or  fourth  day,  according  to  ti»e 

flinotint  of  discharge.     If  it  be  thought  nccessai*}-  to  apply  strapping  to 

the  wounri,  It  may  be  done  under  the  spray,  by  dipping  the  plaster  in  a 

one  ])artof  carbolic  acid  and  water  (I  to  2U),  to  which  I8  atbled  nn  equal 

qnantity  of  boiling  water.     Although  attention  to  detail  is  of  great  im- 

)}*jrlance,  and  in  description    the  dressing  may  seem  complicated    nnd 

t«(lious,  its  application  to  a  wound  sncb  as  that  of  an  ani]>utation,  does 

not  lake  more  than   five  minutes;    and  as  utl  washing,  syringintj,  and 

examining  ligatures,  itc,  are  saved,  it  is  uot  more  troublesome  than  the 

ordinary  mculc  of  IrealmenU 

Altbtnigh  ilic  abnve  described  pinn  is  nlwnys  to  be  followed  wbcn  tlio 
Bpce»*ary  mnteriats  and  applinnces  are  at  hnnd,  it  must  not  be  supposed 
that  \n  their  absence  antiseptic  trentment  is  injpossible.  It  mny  be  con- 
ducted as  follows.  Tlie  bleeding  having  been  nrrested  by  torsion,  and 
IIm  wound  syringed  out  ns  above  descrilied,  nnd  the  sutures  put  in,  the 
nozzle  of  the  syringe  is  to  l>e  introduced  lietween  the  sutures,  and  the 
woinid  carefully  washed  f>iit  once  more  thrf>ngh  the  dr.ainago  tubes  and 
imiBtHUatcly  covered  with  a  *^gunnb"  A  large  piece  of  lint  soaked  in 
e«rbi»Ite  acid  nnd  olive-oil  ( 1  to  10)  is  then  applied, extending  some  dis- 
lifctictf  beyond  the  wound  iu  every  direction.  The  gunrd  may  then  be 
wiilub'awn  fronj  beneath  the  lint  witliont  again  expo^^ing  the  WfMind. 
Tlii«  flrc-Jihing  requiren  changing  more  frequently  Ihnn  the  gauze,  and  is 
n***  so  certain  in  lis  action.  In  dressing  the  wound,  a  stream  of  carbolic 
•^'"t  ( 1  to  IU)  may  Ik?  run  over  it  from  a  sponge,  when  it  is  nnavoidnbly 
^^/•Oscd  «iibout  a  guard.  If  no  drninage-tidw  be  at  hnnd,  its  place  may 
"^  Uikrti  by  a  slip  of  lint  sonked  in  the  carlH.lised  oil.  A  well  made  jtad 
*f  cjinled  oakum  is  in  every  way  as  etliiient  as  the  antiseptic  gauze,  ns 
^f"  n.H  iis  power  of  preventing  decomposition  is  concerned  It  should 
^'  coveretl  witb  oiled  &ilk  or  gutta-percha  tissue  to  prevent  the  discharge 
^>tn  soaking  through  at  «me  spot.  The  chief  objections  to  the  onkum 
"*^^  the  difbculty  of  making  a  uniform  smooth  pad  from  it,  and  the 
"wkcning  and  occasional  irritation  itf  the  skin  from  the  tnr.  The  irri- 
^**ion  \h  best  prevented  by  smearing  the  skin  with  olive  oil  ami  carbolic 
*«>«*  (I  to  10). 

l>uring  the  Inst  few  years  salicylic  acid  (a  derivative  of  carb'dic 

^^\  )  has  been  used  extensively  in  tJermany,  especially  by  Thiersch,  as 

'  •nb»iiiinp  for  cnrbolic  acid.     Its  antiseptic  powers  are  stnled  to  Uc 

gj^nirr,  it  i*  tree  from  odor,  hns  a  faint  sweetish  taste,  and  is  not  volatile. 

rbiersth  uses  it  as  a  sprny  in  the  proportion  of  1  to  3tiO,  atid  states  that 

acitpn  is  equal  to  the  carbolic  spray.     If  so,  na  tbo  aeid  is  nol\oV«L- 
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tile,  the  spray  can  only  act  by  sweeping  the  air  and  collecting  the  fl^| 
on  tlie  iini'ticleaof  the  fluirt,  an«!  hy  cnvoring  the  wound  with  a  thin  Iay<*r 
of  tlie  iK'id  solution.  Jii  nlougliy  woniKls  the  ni'id  is  powdere*!  over  the 
Biirrncc,  fitlier  pure  or  mixed  wiili  sinrch.  In  dressing  tVetih  wonnds, 
'J  hivrsch  nses  c<jtlou-wool  luoiHteued  wiili  a  cujireutnilvd  solution  of  tiie 
acid  and  allcrwardfl  dried,  or  a  dressing  constantly  irrigate*!  with  the 
solulion  (1  to  300).  Those  who  believe  in  the  power  of  the  vapor  of 
carbolic  acid  to  ))revcnt  decomposition,  coni^ider  the  non-volatility  of 
salifylie  acid  a  groat  drawback  lo  its  nse.  Kxperience  has  shown  that 
it  is  not  less  irritaliii;; ;  bo  thai,  except  in  coses  in  which  the  smell  is 
unhcitrable  to  the  patient,  it  presents  lew,  if  any,  real  advantages  o< 
carbolic  acid. 

For  dressing  9n|>erficial  wonnds,  Lister  has  for  some  years  past  ma 
use  of  boracic  acid.  Tlie  Kntisepiic  powers  of  this  acid  are  not  equal 
eillier  to  cHilMdic  or  sidicylic  aciils,  lutl  it  is  proportionately  Ichs  iiriLal- 
ing  when  In  direct  contact  wiih  the  hkin  or  an  ulcer.  ]ii  using  it,  the 
raw  surface  should  be  wii^ihed  with  a  saturated  solution  of  tlie  ncifl  and 
covered  with  a  piece  of  "protective,*'  previously  dipped  in  the  Bamo 
aolulion.  Over  tliis  are  placed  two  or  three  layers  of  wet  boraeic  lintf 
which  arc  secured  with  a  common  bandage  an*l  left  to  dry.  Tlic  boraclo 
lint  is  prepared  by  dipping  common  lint  in  a  saturated  boiling  solution 
of  the  acid  and  allowing  it  to  dry.  •  It  will  then  t>c  found  to  bo  impreg- 
nated witi)  the  peculiar  soft  crystals  of  boracic  acid.  If  decompositioik 
be  present  on  the  surface  of  the  wound  or  ulcer,  the  aore  should  be  first 
washed  with  a  strong  solution  of  chloride  of  zinc  or  of  carbolic  acid,  the 
boriicic  eohition  not  being  sutllciently  powerful  for  the  purpose.  As 
boracic  acitl  is  tt)  be  used  only  when  tlie  wound  has  booomo  a  su|K'rfic'ial 
sore,  tlie  use  of  the  spray  is  unnecessary.  Another  valuable  preparation 
is  the  Ijoracic  acid  ointment,  composed  of  one  part  of  boracic  ncid  to 
one  of  while  wax,  two  of  paratlln,  and  two  of  almond  oil.  il  require* 
to  be  warmed  and  thnn  spread  upon  a  piece  of  fine  linen  rng.  It  lias  no 
tendency  to  adhere  to  the  surfnce  of  ilie  sore,  and  allows  the  discharge 
to  ooze  out  from  beneath  it  at  the  etiges  of  the  dressing,  at  the  same 
time  preventing  its  decnmi>o8ition.  The  preparations  of  boracic  acid 
nre  especially  useful  when  the  operation  of  skin-grafiing  is  eiuployed. 
Kach  little  graft  may  be  dipped  in  the  sohition  of  l>oracic  acid  without 
any  fear  of  destroying  its  vitality,  and  the  freedom  from  decomposition 
ensured  by  the  dressing  greatly  increases  the  certanity  of  the  ojieration. 

iJul  it  is  not  only  by  the  employnicnl  of  antiseptics  that  the  decomposi- 
tion of  the  secretions  in  a  wound  may  l»e  prevented.  Means  for  seourlng 
the  fVee  exit  of  the  secretions  are  almost  equally  serviceable. 

The  decomposition  of  the  (biids  in  wounds — of  the  ctfused  blood  and 
liquor  sanguinis,  and  of  that  sanies  which  is  always  iionred  out  mom 
or  less  abundantly  from  cut  surfaces,  may  he  prevented  by  affording  it 
facilities  of  escape,  or  by  washing  it  away  as  rapidly  as  it  forma.  It  is 
in  this  way  that  septic  contamination  of  wounds  is  often  prevented, 
although  no  antiseptics  are  used.  On  this  principle  is  coutlucted  the 
"  o|»cn  air  treatment''  of  wonnds,  strongly  recommended  and  auct^ss- 
fully  practised  l)y  Humphry,  in  which,  though  air  is  freely  adniitle<l,  the 
ill  etlect.s  of  pent-up  decomposing  secretions  are  obviated.  The  ti^at- 
mcnt  of  wounds  by  constant  irrigation,  or  by  the  tepid  bath,  is  often 
very  fincccssful  for  the  same  reason.  The  older  Surstcfina  secured  free 
discharges  by  o|>cn  ilressings,  with  stimulating  bnUauia,  tinctntes,  and 
ointments,  wliich,  however,  were  partly  antiseptic  ;  or  by  the  use  of  tents 
and  pluge»  introduced  into  the  angles  and  dc|>eDding  parts  of  wound 
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wli4*nce  they  were  periodically  removed,  in  order  to  give  it  exit  to  the 
rctaiiunl  diseii&i'gi.'s. 

A  favorite  mt* thod  of  dresainjy  wounds  in  the  prc-nn(e«thetic  period 
con«iAteil  ill  leaving  tlie  cavity  open  and  freely  exposed  to  the  air  until 
nil  oozing  of  IdtKid  had  erased  nnd  the  surfacea  wore  '•gla«e*l,"  t.  o,, 
covered  with  n  layer  of  Hlnine,  They  were  then  brought  tojrether,  the 
diBfb:irge*»  draining  awuy  aluiiir  the  ligature  threads,  which  were  Itroiight 
out  at  the  lowest  part  and  ilie  ed^ew  covered  with  waler-dresaing.  In 
lhi«t  way  ready  union,  witli  little  if  any  Htippiiration,  was*  often  seeured; 
anti  1  have  wiincHsud  and  obtained  as  good  reaidts  by  this  a«  by  any 
other  plan  of  Irealment. 

With  the  introduetion  nf  anffisLlietics  this  practice  was  changed,  and 
in  order  To  save  the  pain  of  a  second  dressintf,  tlic  wound,  if  a  surgical 
one.  AK  in  an  amputation,  was  **pnt  up**  at  once  before  the  patient  was 
removed  from  the  operalinij  table — before  all  oozing  had  ceased,  nnd 
bctorv  the  process  of  ^*glnzir»g*'  had  commenced.  This  practice  led  to 
nio&t  [ternicious  rennlts.  for  no  provision  having;  been  mmlc  for  the  cBcape 
of  winie*,  this. often  inixeil  wiih  blood-clot^  Ihc  ruftult  of  oozing,  hecame 
retained  in  tho  wound  ;  Iht^ne  deconipfisi'd,  and  thus  t)ecanie  the  ferlile 
»4>urf4!  of  profiiHi*  snppnrali<tn,  Hloughinsj,  piiireHcencc,  and  pya;mi:i.  The 
iiitroddciion  of  the  draiiiBiie-lube  by  C'hassniguac  into  surgii-al  piactico, 
and  iCH  adopiion  tiy  many  Sur^eonH  in  this  coniitry.  as  an  adjunct  to  the 
©•"•linary  drcsKings  of  nperation-wounds,  bd  to  jt;real  improvements  In 
llie  reKult*  of  operations  ;  for  by  affording  a  ready  exit  and  aperture  of 
discharge  for  the  «anies,  which  woidd  otherwise  have  been  |>ent  up,  its 
dccomp<isilion  wae  prevented,  and  all  the  conNequcut  eviU  averted. 

The  draiuage-tul»e  is,  a^  haa  btvn  seen,  an  esAential  part  of  the  ^'antU 
scplie  mrthod;*'  and  its  use  bIumiUI  never  be  omllted,  whether  that  treat- 
ment l»e  atlopletl  or  not,  for  by  ii  alnuc  can  the  manifold  evils  of  dd^om- 

lioif  i>ent-U|»  secretions  lie  preventc(t. 

That  the  **  Anli.septic  Trmtment"  has  been  of  much  service  in  the  pre- 
vention of  the  inft'cilou  <»f  wounds,  more  especially  in  obi,  cr<»wdeil,  and 
|>eftiilenlial  hohpit.Hls,  there  can  t»e  little  lioubL  We  have,  howi-ver,  un- 
fortunately ns  yet  no  ilctlnite  data  by  which  to  jndj^c  of  the  comparative 
toeriti*  of  this  and  other    modern    mcthotis  of  treating  wound:*.     The 

lera!  recognition  hy  Surgeons  of  the  nw^easityof  the  free  drainage  of 

»nnd«,  wiiti  or  without  the  employment  of  antisepticH,  has  nndouhledty 
tended,  more  than  any  one  single  improvement  in  practice,  to  lesHen 
le  evils  which  necessarily  result  from  the  decompositiou  of  pent-up 

|i«I«  in  contact  with  raw  surfaces.  So  also  the  general  employ meuL  of 
[siufk-otantf^  of  all  kinds,  and  tlie  great  attention  that  is  now  bestowed 
ou  kospilal  hygiene  in  the  recognition  of  the  importance  of  ubnndaiit 
ftlriiiipply  and  free  ventilation,  of  the  evils  of  over-crowding,  of  the 
niH'eittiity  of  care  in  the  distribution  of  p;itients,  and  in  the  avuitlaiiee 
of  sll  cnriiers  of  infection,  such  a»  sponf^es,  inKlrumiMits,  clothes,  &e., 
Iftftvc  ^t^'Atly  U*ndcd  to  improve  the  sanitaiy  condition  of  most  hospitals 
—and  to  lessen  the  lial>;lity  to  the  gcneriition  and  ditl'usion  of  suptic 
dUriuM*.  Thr  introduction  of  the  "antiseptic  trcaimcnl"  bciuu  ci>ntcm- 
porsnc^ms  witii  the  geufral  ad(»ption  of  improved  hospital  hygiene,  the 
patieiilH  sniijccted  Lo  thiw  mctlHxl  necessarily  ]»ariicipatc  in  tiie  ndvan- 
lageH  that  flow  from  exposure  to  sanitary  conditions  that  have  l>eeu  so 
tnueti  altvred  for  the  Itelter.  Hence  it  is  not  reasonable  or  ju»t  to  ascribe 
%  diminution  r)f  the  amount  of  septic  diHcane  in  a  hoapitid  lu  which  the 
^Antiseptic  Method"  ift  employed,  to  that  alone,  and  to  tlie  exclusion  of 
all  ^iibereausea.     EUher  h^'gicnois  of  no  value  in  surgical  cases,  or  some 
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anil  probably  no  inconsiderable  filmre  in  the  improved  resti 
jtifntice  bo  assigned    to  the  genetnlly  ameliorated    snnitnry   conditioi 
Tbe  only  oiunpnrison  ibnt  van  justly  or  scientitically  be  inslitutefl,  is  \ 
tiveen  one  set  of  pftlienia  treated  i\niisei>tically  wiib  another  oCa  sinii 
kind  fiuhjecled  c(>ut<;in|>oraiK*ously  to  cither  methmls  of  treatment.     And 
for  this  comparison  to  have  any  innotical  value,  it  must  he  continu 
for  A  siillk-iently  lengthened  period  to  eliminate  all  sources  of  error  fro 
ai't'idcntal  caui^es.     It  is  manifesll y  unscientific  to  compare  the  results 
modern  with  iboso  of  older  methods  of  8ur£;ieal  practice,  even  in  tl 
Bitme  instilntious,  where  the  attendant  conditions,  independent  of  m 
treatment,  are  dissimilar;  and  it  is  equally  incorrect  and  unjust  to  re 
fill  imjirovements  in  results  to  one  only  of  the  many  improved  conditio! 
to  which  the  patient  is  now  subjected. 

Inflatnmationof  Incised  Wounds. —If  union  by  the  first  intotti 
fail  I'rom  any  local  or  constitutional  cause,  inflammaiion  takes  place 
and  around  the  wound;  the  lips  swell  and  become  red;  a  sero.6ang 
nolent  discharge,  gradually  assuming  a  puriTorm  character,  exude** ;  n 
at  the  same  time  a  general  febrile  state  sets  in,  attended  with  rise  of  I 
pulse  and  temperature,  heat  of  skin,  thirst,  etc.,  whicli  continues  un 
eupputatioii  is  fairly  established.     The  thermometer  will    al\Ta3-s  t^\ 
timely  warning  of  the  approach  of  this  "  primary  traumatic  fever'*  1; 
indicating  a  rise  ol  2°  or  3^^  Fahr.     The  use  of  this  instrnment  in 
gical  practice  is  attended  with  great  advanta<je,  as  it  is  often  the  first 
to  indicate  the  onset  of  some  of  the  mure  serious  sequela?  of  w^oun 
and  injuries      In  these  circumstances,  the  sutures  shotdd  l>e  immcdiat 
removed  ;  the  strips  of  plaster,  if  their  use  be  continueil,  should  be  u 
for  support  only,  and  not  for  union  ;  a  thick  piece  of  warm-water  drei 
ing  should  be  applied,  and  the  general  condition  of  the  patient  app 
priately  treatc<l.     When  granulations  have  sprung  up,  and  suppurnti 
has  fairl}''  set  in,  the  treatment  must  be  conducted  in  accordance  wi 
those  general  principles  that  guide  us  in  the   management  ol*  ulcerat 
sorfaces  (pp.  185  et  »eq.).     The  sn|)puiatiou    must  be  moderated,  the 
process  of  cicatrisation  facilitated  by  the  application  of  a  bandage,  the 
general  henltli  attended  to,  and  the  strength  of  the  patient  snppoi 
With  the  view  of  btiniuluting  the  granulations  to  cicatrise,  and  to  che 
the  formation  of  pus,  the  carlk)lized  water  dressing  may  be  replaceil 
lotions  of  sulphate  of  zinc  (two  grains  to  the  ounce),  sulphm-nrbola 
of  zinc  (three  or  four  grains  to  the  ounce),  lime-water,  etc.     If  any  i«i 
dency  to  ulceration  or  formation  of  sloughs  be  met  with,  a  wash  of  nit 
acid  and  opium  (e.^trncti  opii  gr.  v.,  acidi  nitrici  dil.  m.  x.  to  the  oune«] 
or  lotions  of  irxline,  sulphite  of  potash,  or  chloride  of  zinc,  of  requisi 
strength ;  in  the  latter  case,  the  deej>er  parts  of  the  wound  slioukl 
well  syringed  out  with  the  lotion.     When    the  gramdations  arc  hi 
pale,  and  flabby,  they  shouhl  be  rubbed  down  with  sulphate  of  copp 
or  touched  freely  with  solid  nitrate  of  silver 

An  intercurrent  attack  of  traumatic  iuBamroation  will  at  once  put 
atop  to  the  procesH  of  union  ;  the  parts  around  become  swollen,  hot,  ii 
paintul,  the  formation  of  pus  ceases,  the  wound  is  dry  and  angry-lookiu 
and  portions  of  it  already  healeil  o|K'n  up  once  more.     Hot  fomentations 
or  warm  etnollicnt  poultices  should  be  applied  until  suppuration  is  re^ 
«alabUs)icd,  when  they  ma}'  be  replaced  by  cooling   lotions  and  co! 
compresses;  wiu*n  nil  signs  of  inttammalion  have  passed,  the  granulati 
aurfaces  may  be  again  brought  together  by  sutures,  plasters,  an<l  ban 
ages,  with  a  view  of  their  uniting  by  "secondary  adhesion.-^ 


in 


other  hand,  should  the  indaunnatioii  run  on  to  gangrene,  the  sepAiati 
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of  the  sloughs  iniiat  be  aoevloratcMl  by  poiillice»,  whil.st  the  powers  of 
Uie  imtlvtit  are  AUHtninetl  l>y  liUeiHl  diet,  wUli  the  free  mlminislratirtn  of 
•tiinulants.  Piitreraclion  and  fwUir  niiisl  be  c'liinltnlc^d  by  the  use  of 
lotions  otmtaining  cirlMjUu  aciil  or  Home  other  antiw^ptic. 

In  vei'v  fsovme  r.ises  of  tmumnlic  iiiflnmiuHliun,  utipi>eialiy  in  woun<is 
ill-  _'  the  joints^eoinpre8sii»n  or  ligature  of  ihu  main  Irniik  leniliiig 

U>  of  injury  has  been  practised,  with  the  ohjecl  of  limiting  the 

qiiauLtly  of  blood  in  the  tissuoH^  and  regulating  the  circuhition  through 
them,  »rt  that  the  proces*»csi  of  repair  can  Ua  more  rapidly  entered  on. 
For  luiiher  remarks  on  this  ttubjeet,  the  reader  in  referred  to  page  16L 

Faulty  CioatriceB  may  give  rise  to  nui(*h  diwiigurement  from  rxrus- 
aive  or  irregular  contraction;  and  various  plastic  (Operations,  wliieh  will 
be  described  more  fully  hercal'ter,  are  reeorded  to  remedy  this  incon- 
veoicnce.  Much  t»eneQt  will  occasionally  result  from  excising  the  cica* 
irix.  and  then  brin^ring  together  the  opposite  edges  of  the  wound  in  an 
uniform  smooth  line.  Should  it  be  too  large  for  this,  if  flat,  it  roust  be 
leM;  if  nngular,  as  the  flexure  of  a  joint,  it  may  be  divided  down  to 
tiw  sound  structures  l>eneath,  and  the  gap  thus  left  tilled  by  a  flap  of 
inieguuient  disbected  from  the  neighboring  parts  and  twisted  into  it. 
Again,  in  certain  situations  on  the  Crunk,  cicatrices  will  yield  before  the 
pr«Mure  of  the  viucera  and  thus  give  rise  to  herniie.  In  Mome  ca-^cs  they 
Kn&in  weak,  ihin^  and  tender  for  a  cousiderahlc  period^  with  constauC 
leo<Jcn4?y  to  break  down ;  these  conditions  of  cicatrices  are  generally 
line  to  constitutional  causes.  They  may  also  become  painful,  or  he  tho 
lent  of  pigmentary  deposits.  In  other  rare  inntarices  they  undergo  a 
Apocies  of  hy|iertrophy  (»f  a  non-malignant  character,  chielly  met  with 
mftcr  bunts,  which  is  called  ttpuriouH  or  AUhe.rl*H  keloid^  to  distinguish 
't  from  true  keloid,  that  does  not  attack  scars.  This  condition  may  call 
for  surgical  interference,  but  it  often  disappears  spontaneously. 

COKTUBED  AND  LACKaATKD  WOUNDS. 

These  may  bo  defined  to  be  wounds  that  are  attended  by  more  or  less 
'jruisiiig  about  the  edges  and  sides ;  pivsenting  every  possible  variety 
II  the  degree  of  c^mtusion  and  of  woun<l,  from  a  cut  on  the  shin  to  the 
^nihhiug  and  laceration  of  a  limb  by  a  cannon-shot.  They  are  commonly 
^b(lii-t*M|  by  blunt-cutting  iuHlruments,  aa  by  a  liaLchct,  or  by  stones, 
^iludgeons,  et4!.  Lacerations  by  machinery,  in  which  parts  are  torn  off 
-^Dr  crushed,  the  bites  and  gorings  of  animals,  and  gunshot  injuries  uf 
^11  kinds,  come  under  tliis  denomination. 

C-UARACTERS. — Whatever  their  nmde  of  infliction,  these  wounds  pre- 

^nl  certain  chnracters  iu  common,  by  which  they  differ  from  all  other 

injuries.     Their  lips  are  irrcguUr  and  torn,  less  gaping   than   incised 

wounds,  but  surrounded  l>y  uM>rc  or  le>s8  ecchymusis  and  contusion,  with 

al<*»<U*ncy  to  slougli  at  their  sides.     There  is  usually  hut  little  ha;mor- 

ibAgc,  nud  the  pain  is  of  an  aching  or  dull  character.     In  consequence 

the  sloughy  stale  of  tlie  lips  and  sides,  these  wounds  almost  aUva^'s 

lite  by  the  second  intention. 

Conin.sed  and  lacerated  wouikIs  present  peculiarities  according  to  the 
nxxlv  of  their  infliction. 

When  they  are  occasioned  by  the  bite  of  a  large  animal,  the  part  in- 
jured becomes  very  painlul,  and  inflames  extensively;  the  wound  being 
hk*«rated,  much  contused,  and  often  penetrating  deeply.  It  slouglis  in 
OQn««qiience  of  the  pressure  to  which  it  has  been  subjected,  and  of  the 
Ihiikiug  sud  tearing  of  the  part  by  the  animal.     When  inflicted  by  the 
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tusk  or  horn  of  an  nuiioulf  the  wound  is  extensively  Inoornted  rntlior 
thnn  conluse<l,  autl  often  iiartakus  ol'  iht?  iiiiitirc  of  a  puneiureO  wonruU 

When  a  purl  of  the  Inxly  is  torn  off,  the  wound  prfsents  jfei'uliar 
characters  ;  which  differ,  however,  Bocording  as  the  separution  is  eirectetl 
at  the  part  struck  or  seized,  or  at  a  ilietnnee  from  it. 

In  tlio  flr«t  easo' — Ji«  whi^i  a  cnnnoridndl  cnrrieR  off  a  limb,  or  an  ami 
is  caught  in  a  stcnni-uiill  or  ru<j;-learing  machine  and  crushed  or  turn  off 
— the  stump  presents  a  very  ragged  surface,  the  skin  lieing  stripped 
away  higher  than  the  other  parts,  the  tendons  hanginj^  otit,  and  llie  W- 
lics  of  ihe  muscles  that  lire  torn  across  heing  swollen,  protruding,  and 
Apparently  constricted  by  the  lacerated  integument.  A  mont  in)|>4}rtaut 
con<lilion  in  such  wounds  is  the  state  of  the  vessels;  tliese  are  separated 
lower  down  than  the  other  parts,  for,  Iwing  claHlic,  lliey  tdongale  and 
))ull  out  l>efore  they  pive  way.  There  is  no  hreniorihajje,  because  the 
inner  and  middle  coals  of  the  artery,  breaking  off  short,  reirnct  ami 
eouMtict  to  a  small  aperture,  and  allow  the  external  coat  to  Ije  dragj^cd 
down  and  twisted  over  its  mouth,  in  such  a  way  as  to  offer  a  complete 
hairier  to  the  escape  of  blowl.  The  bone  is  crushed  off  at  the  end  of 
the  sUunp,  of  which  it  forms  the  irregular  conical  apex,  and  is  often 
split  up  to  the  next  joint  above. 

Occiiisioually,  when  parts  are  pulled  off,  they  are  sejiarated  at  a  dis- 
tance from  the  point  seized.  Thus,  (Ingers  that  have  bt-cu  Lorn  off  by 
machinery  have  their  extensor  tendons  separaleil  higher  np,  at  tlieir 
Junction  witli  the  belly  of  the  muscle,  anil  noi  ut  tlie  part  seized;  the 
tendon  being  drawn  out  of  its  sheath,  and  hanging  on  Ui  the  »eparat<"d 
end  in  a  ribbon-like  manner.  In  railway  accidenlK,  when  a  train  has 
passed  over  a  limb  without  completely  separating  it,  the  muscles  may 
be  found  detached  from  their  origins. 

Pkoorksb. — In  the  progress  of  a  contused  or  lacerated  wound  ihero 
are  two  disLinct  peiiods:  1,  that  of  the  Separation  of  the  Slough  |»ro- 
Huccd  by  the  contusion;  2,  that  of  Repair  by  Qrnnulations  of  ihe  choMm 
left.  Tiiese  proct'sses  are  analogous  to  those  which  occur  in  nlcuratiou, 
and  arc  described  at  pages  181  and  182. 

The  Extent  of  the  Slough  de|>end3  not  only  upon  the  exicnt  and 
severity,  bvil  al-so  upon  the  siuuitiou  of  the  ifijury.  If  the  parts  aronnil 
the  wound  be  much  bruised,  ihen  superHcial  sjoujrhing  to  a  great  extent 
may  occur;  if  the  wound  be  deep  though  not  extensive,  there  will 
always  be  danger  of  iroublesomo  sloughing,  leading  to  deep  Kuppumiion 
and  burrowing  of  iuatter,  and  in  some  casus  to  secondary  hternoi  rhage. 
Those  wounds  that  are  siluaicd  immediately  over  bony  poinU — as  the 
shin  and  elbow — are  cspfcially  tedious,  as  the  slough  freipienlly  impli- 
cates Llie  fnsciie.  The  scnlp  lias  a  less  tendency  lo  slough  than  any 
other  part  of  Ihc  culaneous  surtace.  Tins  is  owiug  tr>  its  great  vascu- 
larity, and  to  the  large  supply  of  blood  which  it  receives  from  closely 
Bul>jacent  arteries.  In  all  cases  of  contused  and  lacerate*l  w<Mtnds — 
more  especial!}'  in  those  of  the  scalp — there  is  great  danger  of  the  sutter- 
vcniion  of  erysi|K!la8. 

liut  the  chief  danger  to  l>e  apprehended  in  wounds  of  this  description 
is  the  supervention  of  Traumatic  Gangrene,  which  may  occur  in 
three  ways. 

1.  The  conlusiftn  always  kills  a  thin  layer  of  tissue,  which  forms  a 
slough  on  the  sides  or  lips  of  ihe  wound;  but  in  some  cases  the  violence 
done  to  the  part  is  so  great  as  directly  to  kill  its  whole  subsiance. 
Thus,  if  a  limb  l»e  crushed  lo  a  pulp  by  ntachinery,  or  by  the  passage  of 
a  heavy  wugon  over  it,  all  circulation  is  completely  and  at  once  arrested, 
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e  ritnlity  of  the  part  ia  ilestroyed  outright,  and  it  will  speedily  fall 
to  a  MlaU*  of  |ititrenicLive  docompoAiiion,  with  all  the  usual  fti^iiH  of 
vnnciMi  moitifienlion.  If  the  violence  \*e  not  quite  ho  great  hh  this, 
c  vitality  of  tlit*  part  may  he  le^neucd  and  its  resisitins;  power  diinin- 
ht'd  to  ftuch  an  extont,  that  the  inHaniumtion  necessary  for  the  ivpair  of 
e  injury  terniiimtetiin  gnu  group.  Tliie  is  a  local  trnnmalic  mnriitleatinn, 
inciu}e  no  di^^posiiion  to  spread  heyond  the  part  injutcd^  but  being 
uiidfd  liy  a  hue  of  deinnrcntion  along  which  it  will  separate,  ll  is 
ot  ulwavH  esiM'  to  distinguish  this  direct  fortn  of  gangrene  from  such 
i!<ct#l(»rAtinn  and  cliKorgatUEiatioii  of  a  Iiiu1>a9  are  »till  compatible  with 
fe.  In  all  coses  of  doidit  the  Surgeon  must  wait,  and  a  very  short 
mt — a  few  hours — will  be  sufllcicnt  to  declare  wheihcM*  the  vitality  of 
w  part  can  Ik*  maintained  or  not.  In  cases  of  much  doubt  an  incision 
ight  be  ma<lo  into  the  part,  and  the  true  state  of  things  thus  ascer- 
ined;  but  this  should  not  be  done  if  it  can  possibly  be  avoided. 

2.  The  injury  may  bo  chit-fly  inflirtcd  upon  the  gi-eat  vessels  of  the 
mb.  dniuaging  Iheui  to  such  an  exlent  as  to  interrupt  complulely  the 
rculntiou:  gangrene  beiug  thus  induced  indirectly' In  the  parts  sup- 
i«Nl    by  ihcm.     This  form  of  gangrene  we  shall   have  occu&ion  to  treat 

f  fully  when  »pc»iking  of  Injuries  of  the  Arteries. 

3.  The  true  traumatic  or  •'spreading  gangrene,"  the  most  fatal  variety 
mortification,  is  nn'St  *;on»nionly  the  result  uf  severe  contused  and 

rrraled  wounds,  particularly  when  coniplicate<l  with  fiaciures  It  has 
t^'ndcncy  to  spread  rapidly,  es|>ecially  Ibrougli  the  areolar  planes  of 
c  limb,  often   involving  the  whole  member  in  less  than  twelve  hours 

r  Us  invasion. 

Tbe  true  Spreading  Traumatic  Gangrene  is  invariably  of  the 
ark  and  humid  kind.  In  it,deatii  t>f  tho  tissues  and  their  putrefaction 
ronUMnf>oraneons.  The  putrefactive  process  does  not  Uike  place  in 
i*,  as  in  the  other  varieties  of  gangrene  just  described,  some  hours,  or 
•  even,  after  the  cessation  of  viiuliiy  in  the  part;  but  the  puridtsh- 
color.  Ibe  fa>tid  udur.  and  the  devt'lopiufnt  of  gnH,  tx^eur  at  the 
nt  of  the  death  uf  the  tissues,  and  are  evidently  d(*(H*nctent  on  some 
pceallar  septic  condilinn  of  the  paits  attacketl  by  the  disease.  It  dilfers 
frtitn  till!  olIiL-r  varieties  of  gangrene  in  having  no  dispoHition  to  lindt 
ileiclf  by  a  line  of  deuiarcniion,  as  well  as  in  the  rapidity  of  its  exteusion 
d  Ibe  speedy  putrescence  that  occurs  in  the  part  attacked. 
Tlio  <.Vi(iM#'*of  this  form  nf  traumatic  gangrt»ne  are  bK;al  and  constitu- 
odkI  corabincii.  The  Local  Caiittrs  consist  of  injuries,  more  particu- 
r  contused  and  lacerated  wounds  of  the  hand  or  font.  As  a  general 
I  may.  perhaps,  l>e  stated  that  the  more  severe  forms  of  injury  of 
escription.  more  es[>eeiidly  sut-h  as  implicate  joints  or  boucH,  are 
liable  lu  be  followed  by  this  form  of  gangrene;  but  it  would  Iil'  an 
tri  ft)tp{)f»sc  that  severe  injury  is  a  necessary  precursor  of  it.  Com- 
:t\\l  injuries,  provided  they  be  of  the  nature  of  lacerated 
not  uiifre(pi«ntly  l»een  the  occasimiing  cause  of  traumatic 
nr  ot  the  worst  form.  Anoihcr  way  in  which  traun»aiic  itan.rone 
lufvd  is  liy  the  engorgement  of  the  tissues,  and  ronsequent  stiiin- 
Kion  by  cfTnsiou  of  serous  fluid  into  the  intermuscular  planes  of  the 
lar  tissue. 

Cvnttt it ut tonal  Condition  of  the  patient  is  utidouhtedl3'  the  main 

nae  of  llie  supervention  of  spreading  traumatic  gangrene.     However 

tail  injury  may  be,  and  however  certainly  it  may  kill  those  tissues 

rsc  parts  id'  limbs  whi<di  are  directly  and  imnieiliately  exposetl  to 

ion  of  the  external  violence,  the  rapidly  sprcuding  form  of  the 
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disease  will  not  supervene  unless  the  constitution  be  in  an  unsound 
state;  And  this  remark  applies  necessarily  with  cspecinl  force  to  its 
oet'urrence  after  tiio  slighter  form*  of  injury.  Tho  supervention  of 
spreadina:  tran malic  gangrene  will  occur  in  ctrcumstiincea  ^imilnr  to 
those  which  dis^msc  to  i>vffimia,  erysipelas,  or  sloughinu;  phageil/pna; 
and,  in  fncl,  to  the  low  nnd  diifuse  inflammalious  generally.  They 
consist  c»r  imperfect  and  faulty  hygienic  conditions,  and  an  impure  slate 
of  the  hlood,  ari^iing  cither  from  long-continued  exposure,  anieeedent  to 
the  injury,  to  such  conditions,  or  from  chronic  diseanc  of  the  eliniinatory 
organM,  more  particularly  of  the  kidneys.  Defective  depnrstion  of  the 
Mood,  consequent  on  chronic  kidney-disease,  is  a  most  fertile  cause  of 
this  as  of  the  other  forms  of  gangrene.  Indeed,  I  believe  that  the  true 
spreading  Iratimatic  gangrene  cannot  occur  unless  the  blood  bo,  pre* 
vioutily  to  the  receipt  of  the  injurVi  in  a  depraved  and  disordered  state, 
the  result  of  the  conditions,  singly  or  combined,  al>ove  mentioned. 
Hospital  miasmata,  and  exposure  to  faulty  li3*gienic  conditions  after  the 
receipt  of  the  injury,  do  not  appear  to  me  to  exercise  so  marked  an  in- 
fluence on  the  occurrence  of  this  form  of  gangrerte  as  of  the  low  inflam- 
matory diseases  of  the  erysipelatous  type.  In  fact,  the  patient  is  rarely, 
if  ever,  expose<l  to  these  iutlucnces  sullJciently  long  after  the  occurrence 
of  the  injury  for  ihcm  to  have  much  effect  on  his  constitutional  condi- 
tion, had  that  been  in  a  sound  state  previously.  Spreading  trauiuatics 
gan<irene  occurs  only  in  recent"  wounds,  and  usually  nmnil'ests  itself 
wiilun  the  first  three  days  alXer  its  occurrence,  whilst  they  are  still  in 
their  first  stage,  ar)d  before  su|)puratiou  has  set  in.  When  once  this  baa 
occurred,  and  especially  if  tiie  woiuid  be  granulating,  the  |)atient  may 
get  erysipelas,  or  pytemia,  or  sloughing  phiigcdiena;  but  he  will  uo 
longer  l»e  susceptible  of  the  spreading  f<irm  of  traumatic  gangrene.  I 
cannot,  therefore,  but  look  upon  this  formidnhle  disease  as  a  truly  con- 
stilutinnal  atfcction,  impending  more  upon  tho  state  of  the  patient's 
blooil  at  the  lime  of  the  reception  of  thu  injury,  than  upon  the  severity 
of  tliiit  injury,  or  upon  the  circumstances  to  which  he  has  been  exposed 
immediately  alter  the  receipt  of  il. 

The  SijinjUow)*  are  as  follow.  Tiie  wounde<l  limb  at  the  scat  of  injury 
swells,  becomes  dusky,  red,  and  has  a  dce|)-seated,  tensive,  burning  pain. 
The  swelling,  redness,  and  tension  spread  upwards,  and  are  speedily 
followed  by  a  dusky  purplish  tint^  i»y  a  soft  dougliy  feeling  of  the  parta, 
and  in  the  cour*ie  of  a  few  more  liours  by  a  deep  blackish-purple  dis- 
coloration, whi<'h  spreails  uniformly  and  with  great  rapiility  through  all 
the  tissues  atfected.  This  is  acconipanic<l  or  immediately  followed  by 
emphysematous  crackling,  due  to  the  presence  of  gases  which  are 
develope<l  by  the  decomposition  of  Lhe  parts  attacked  by  the  gangrene. 
The  changes,  which  are  of  a  putrefactive  nature,  first  develop  themselves 
in  the  wound  itself,  nnd  speedily  extend  from  it  to  the  surrounding 
parts.  That  portion  of  the  limh  which  is  l>elow  the  gangrene<l  part  be- 
comes palo,  cold,  nnd  awh'malons.  The  portion  which  is  above  becomes 
rapidly  infill lated  by  serous  exudation,  which  runs  up  the  iuner  side  of 
the  limb  to  the  axilla  or  groin,  as  the  case  may  be.  The  part  imme*U. 
ntely  above  the  limit  of  the  tissues  that  are  actually  mortified  is  greatly 
swollen  by  a'demutons  iiililtralion,  tense  and  pitting  slightly  on  pres- 
sure, usually  mottled  in  color  of  shades  of  greenish  or  greyish  yellow, 
like  a  bruise  that  is  passing  olT.  This  cede  ma  and  peculiar  discoloration 
extend  higher  along  the  inner  side  of  the  limb,  where  it  always  first 
reaches  the  trunk.  Emphysematous  crackling  rapiilly  sprcails  itself 
along  the  same  parts,  and  the  gangrene  here  travels  with  great  rapidity, 
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kpelr««ly  in^'olvin^  tbe  tissues  and  entering  into  the  areolar  plnnca  of 
o  axilla  or  groin  in  a  very  few  luMirs.  As  tliu  gtingrune  advunceaf  the 
rt«  sHV-cted  fall  into  asoft*  pnlpy*  btnck  niaHA. 

making  an  incision  into  the  partB  so  Httectud,  it  will  be  found  that 
mrronoustlisorganisniion  is  primarily  seated  iti  the  areolar  plnnes 
f  the  limb,  and  that  the  muscles  are  not  aKVoted  in  the  tirnt  inHtanee. 
t  will  also  he  observed  that  the  disease  extends  iiselt*  throu<;li  tlie  areo- 
lar  lis»ue\the  skin  falling  secondarily  into  slough. 

The  constitutional   ayniptoms  are   throughout  of   the  lowest  ataxio 
jpe ;  and  death  almost  invariably  ensues  in  three  or  four  days  after  the 
rasion  of  the  disease,  and  always  very  shortly  after  the  gangrene  has 
aelied  the  trunk. 

Tbeatmbnt  of  Contcsbd  and  Lacerated  WoiiNna.— In  the  treat- 
ment of  the  ftliahter  ffU'm  of  these  injuries,  wo  nuHt  Iwar  in  miml  the 
lurrenceof  ihe  two  distint.'t  periods:    I.  that  of  slougliitig;  and  2,  that 
£2r»itutation.     There  is  also  in  all  injuries  of  tins  description  a  special 
bdency  In  the  occurrence  of  erysipelas  and  allied  diseases, 
fare  must  be  taken  to  cicau  the  parts  thoroughly  from  foreign  bodies 
lat  are  fiTetpieotly  impacted  or  ground   into  them*     However  contused 
d    torn  a  flap  of  skin   may  l>e«  it  shouhl,  as  a  general   rule,  never  be 
paratcd,  provided    It   maintain   any  attachment   to    the   neighboring 
u«9,  but  should  always  be  replaced  on  the  cliance  of  its  vitality  being 
rvod.     if  it  live,  as  it  will  often  do,  eK|>eclally  about  ihesealp,  tmder 
n>ntl.v  the  most  discouraging  circumstances,  much  will  bo  gained; 
nlough,  nu  harm  can  result  frum  the  attempt  to  preserve  it.     Timre 
even  cases  on  record  in  which  parts  that  have  been  completely  sepa* 
Xed  have  l>ecome  attauhwl,  by  being  immediately  reapplie<l  to  the  sur- 
from  which  ihey  had  l»een  torn.     Whether  this  be  aciually  the  ra«e 
nut,  it  is  at  all  events  certain  thut  a  very  small  tongue  of  nkin   is 
tflicient  to  maintain  the  vitnlity  of  a  part.     This  wo  see  exeinplilled  in 
operation  for  the  restoration  of  a  lost  nose  ;  nnd  cuses  have  occurred 
mu  in  which  the  nose,  nearly  cut  oi\\  lieing  only  retained  by  a  portion 
one  ala^  has  readily  unite<l  on  being  replaced;   so  likewise,  in   bad 
of  compound  dislocation  of  the  lingers,  the  ]}art  Iihs  been  saved, 
gh  merely  attached  by  a  imrrow  bridge  of  skin.     Altera  part  has 
en  replace*!  in  this  way,  it  should  be  retained  in  ttitu  by  a  few  points 
of  iiilvrrupted  suture,  with  a  piece  of  lint  soaked  in  collodion  applied  to 
the  Hue  of  wound.     The  sutures  must  be  left  in  for  a  somewlial  longer 
time  than  usual,  until  eood  union  has  resulted.     The  hfemorrhaite.  as 
wiope  mentione<l,  is  as  a  rule  easily  controlled  ;  position,  appliciilion  of 
coM,  Bad  the  subsequent   bandnging  being  Hufllcient  in  the  nnijoi-ity  of 
w»«.     When,  however,  the  blood   is  bright-colored    and  continues  to 
^f'p  from  the  wound,  a  vessel  of  some  si^e  has  been  dividetl  :  this  should 
**«eRrche<l  for,  and  the  oju^ning  closed  by  torsion  or  ligature. 

In  ordinary  ca-ses  of  contused  or  lacerated  wounds,  whether  superfi- 
f"^ly  wlensiveor  deoji,  we  must  facilitate  the  separation  of  theshmghs 
J*3"  llic  npplieation  of  warmth  ami  moisture,  which  also  serve  to  subdue 
'o«l  inllaminalion,  Cartled  oakum,  moistene<l  in  hot  water  and  covered 
*'tli  oilrtl  silk,  answers  this  purpose  better  than  |>ouItice8:  it  ia  cleaner 
^'1  more  rc.ndily  applied,  aoaks  up  the  discharges,  and  ia  to  a  certain 
**^nt  intineptic. 

^umftcianU  should  be  freely  used  In  all  contused  and  lacerated 
*^iiula.  The  wounds  must  be  wanhed,  syringed,  or  sprayed  out  several 
""'»*«  »diiy  with  wcnk  solutions  of  the  chlorides,  of  the  iiernmnunnates, 
"'  *jf  cirbulic  auid.     In  this  way  sloughs  and  decomposing  pus  may  bo 
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reiiiove<i,  and  the  tendency"  to  local  influmraation  of  nn  ery«ipelntou8 
character^  and  the  dtvelopinenl  of  pycemin,  averted.  There  is  no  more 
fertile  cause  of  these  disastrous  effects  than  the  retention  of  fcciuX  de- 
composing pus  in  the  areolae  tisBUB  t^f  a  ctnitused  wound.  U  is  in  this 
class  of  wounds  that  the  autiKeptic  treatment  has  met  with  its  greatest 
sueccps.  Under  its  use,  union  hu»  taken  place  in  ver^'  exteu^ivt*  injiiriettf 
loss  of  substance  l>eing  replnecd  by  •jranuliiiions;  tlic  ern^hi^rl  and  lorn 
tissues,  which  would  otherwise  have  probably  slonglied  otf,  f^ppearing 
to  become  revitalised  :  and  nil  this  lias  occurred  without  any  general 
febrile  disturbance,  and  with  the  loss  of  but  a  small  quantity  of  serous 
fluid  in  the  shape  of  discharge.  Unt,  valuable  as  the  antiseptic  treat' 
mcnt  incontestabiy  is  in  many  of  these  cases,  it  may  occa8ic)nally  fail  in 
))rcventing  suppuration.  Should  this  happen,  all  plasters  and  tight  and 
obstructive  di'essings  must  at  once  be  removed,  so  as  to  allow  a  five  exit 
of  the  discharf^es  from  the  W(jund.  If  lliis  precaution  be  nualecte*!,  the 
must  disastrous  consequences,  local  and  consLitutional,  will  ensue  from 
the  retcniion  and  inhltrution  of  the  pnsand  decomposing  niateiial  in  the 
texture  of  the  lindj  or  part. 

About  the  period  at  which  the  slough  begins  to  be  loosened,  there  is 
danger  of  the  occurrence  of  heemorrhage,  if  a  large  arlery  have  been 
imjilicated  in  the  injury.  When  hfenwirrhage  occurs  in  this  way,  it 
nsualty  sets  in  from  the  sixth  to  the  twelfth  day,  and  may  be  8p«*?dily 
fatal;  its  treatment  will  be  the  same  as  that  to  l>c  hereafter  (lescrilxMl 
for  secondary  hicmorrhage  after  ligature  of  an  artery  in  its  continuity. 
After  the  sloughs  have  separated,  an  ulcer  is  left,  which  must  be  treated 
on  general  principles. 

Amputation. — In  the  more  severe  cases  of  contused  or  lacerated 
wounds,  any  attempt  at  saving  the  part  may  be  hopeless,  and  the 
patient's  only  chance  liet  in  ampitiafiou.  In  determining  the  expediency 
of  operation,  two  questions  present  themselves;  1,  Ihe  nature  of  the 
caseb  in  which  amputation  should  l>e  performed;  and,  2,  the  time  nt 
which  it  should  be  done,  whether  immediately  after  the  infliction  of  the 
injury,  (»r  subsequently. 

It  is  difficult  to  lay  dt)wn  more  than  very  general  ruUw  as  to  the  kind 
of  ratten  that  require  amputation  ;  much  dependini*  on  the  age,  consti- 
tution, and  previous  habits  of  the  patient.  In  nil  cam's  the  Surgeon 
should  l>c  careful  not  to  condemn  a  limb  that  admits  of  a  fair  chance!  of 
being  saved  ;  and,  if  the  patient  should  happen  to  die,  as  he  often  may, 
from  the  after-effects,  such  as  erysipelns  or  phlebitis,  of  a  eontnsrfl 
wound  that  admitted  a  fair  prospect  of  recovery,  the  Surgeon  may 
jubtly  console  himself  with  the  reflection  that^  with  the  constitutional 
dispoBiti(m  leading  to  these  diseasi-s,  the  injury  inflicted  l\v  the  antpu- 
tfttion  would  in  all  probability  have  l»eeu  equally  fatal,  and  tliat  thus 
the  patient  has  been  saved  the  pain  of  an  operation  that  would  have 
been  unsneceKsful  in  its  restdt. 

As  a  general  rule,  severe  injuries  are  more  readily  recovered  from  in 
the  young  than  in  the  old,  their  vitality  and  elasticity  of  constiiuiion 
being  greater,  with  less  tendency  to  consecutive  diseases.  Much  will 
dti|»end  upon  the  habits  of  the  patient,  or  upon  the  existence  of  visceral 
disease  at  the  time  tif  the  injury.  In  perscms  who  have  iieen  free  livers, 
and  who  have  that  peculiai'  irritability  of  Hystem  conjoined  wiili  deficient 
power  comraimly  observed  in  such  subjects,  and  more  especially  if  there 
be  already  existing  disease  t»f  the  liver  or  kidneys,  contused  and  laceraled 
wnumls  arc  n|>t  to  be  followed  by  tlio  worst  forms  of  erysi|>elas  and  trau- 
matic gangrene,  and  thus  to   be  sfK'cdily  fatal.     Injuries  of  the  nttpcr 
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extremity  arc  leas  serious  thnn  thoio  or  the  lower;  ils  niipply  of  blood 

'iiiij  |)i'o)K>rii(>imtely  grcnlvr  niui  more  uniformly  (listribntviK     iiisomo 

^l»A(lly  <*ontusc(l  woim(1.-<i,  nUo^ofilie  mm  nrul  h»itr|«  iis  in  lin<]  laouratioiis 

■with  frncture  al)out  i\w  8b<tulfl»*r,  elbow,  or  melncurpiu,  ru^brtiuii  of  the 

iitijurci]  part  may  l»e  perfurmed  in«tt'i\<l  of  iimpiitaiiou  of  tho  liiub, 
i  Though  there  may  always  be  Ibis  (hjiiht  as  to  the  cases  that  ^liotiKl 
■lot  he  atnptiiated,  then*  are  ecrlaiu  conditions  in  which  the  Surgeon 
pe«<1  never  hesitate  t<»  perhinn  thi^  opLM'ation,  as  the  only  chance  of 
^ving  the  pntient^s  life.  The  fnllowing  are  the  cases  of  severe  contu- 
iton  anri  laceration  in  which  the  limb  slioiiUI  he  amputated;  cither  with 
ftlic  vi«w  of  preventing  the  occurrence  uf  gangrene,  or  in  order  to  remttve 
m  mnrtifiod  ]iart  from  the  body,  and  thus  to  savu  the  life  of  tho  patient 
tit  the  ex|>en»te  of  the  InjuriNl  liinb. 

1.  If  a  limit  have  been  lorn  otf  hy  machinery,  cnrricd  away  by  ncannon- 
^K|)ffin,  or  cut  otr  by  the  piiK&a;>e  of  a  railway-train  over  it,  the  irregular 
^Hftnd  conical  stump  sliouUI  be  amputuLeilf  so  as  to  leave  a  more  useful 
^^ki3<l  healthy  one  to  tlie  patient. 

^r     --   If  ihe  whole  thickneiss  of  a  Mmb — the  soft  fiarts  and  tho  bones — be 
ihorotighly  disorganised  and  crnstied,  it  must  be  removed. 

3-  If  the  soft   parts  lie  cxU-^nsivdy   filrippcd  away   from  the  bones, 
though  tlipae  be  entire,  an  much  slouching  and  Huppnration  will  cnsun 
to  U'Ave  a  useless  limb,  ami  ampulntion  should  ite  performed.     It  is 
these  cases  that  it  is  often  especially  ditUcult  to  estimate  the  amount 
►f  injury  that  cannot  be  recovei-ed  from,  this  depending  much  u|>on  the 
kgt?  anil  constitution  of  the  sntferer.      1    IwUeve  that  Surgeons,  in  their 
*nxiifty  to  save  a  limb,  ofn-n  lose  a  patient  under  these  circmnstances. 
I  h:\ve  more  than  once  had  reason  to  regret  having  aliemiJtctI  to  save 
ilmVw  injured   in   this  way;  and   believe  that,  if  ilie  akin  of  the  lower 
txirvmii^-  tic  extensively  torn  down  and  the  muscles  much  lacerated,  so 
a*  to  sitjugh  away,  there  is  but  little  chance  for  the  patient — unless  he 
be  very  young,  and   of  a   remarkably  sound    constitution — except   in 
Ampiitjition.     In  the  upper  extremity  it  is  ditfercnt;  there,  recovery  may 
lakwplu'e  under  the  most  adverse  circumstance'*. 

4.  Sio  siso,  if  the  knee  be  largely  opened,  with  laceration  of  the  soft 
V^fU  and  perliaps  fracture  ftf  llie  c.uitiguous  bf)ncs»  the  Mmb  must  bo 
siaputBted.  Corresponding  injuries  of  the  ankle,  shonltlcr,  and  ellM>w 
jf^liiU,  may,  as  has  already  been  stated,  adu»it  of  resection  rather  than  of 
■■•putstirm, 

*•  Unci  crushes  of  the  fool  have  a  great  Tendency  to  run  into  gangrene, 
*"*'  hence  rcfjuire  amputaii'm.  Jn  the  hand,  on  the  contrary,  very 
txtWisivq  injuries  arc  olXen  recovcrcil  from,  without  this  operation  being 
uccetjury ;  and  in  many  canes  partial  resection  may  W  substliuied  for  it, 
^*  bt  those  ca^es  in  which  a  large  artery,  as  the  femoral,  is  lacerated 
'^  ll'Visnie  time  that  the  soft  parts  nre  extensively  injured,  and  the  bone 
''»'turt<l,  amputation  is  required  in  order  to  prevent  the  occurrence  of 
P^g'vnc.  1m  the  more  local  form  of  traumatic  gangrene,  in  which  the 
uiH*Me  is  cmitined  to  the  part  directly  crushed  and  injured,  no  good  can 
^oeof  drlay,  ai»d  amputation  should  he  performed  as  soon  as  mortill- 
^(>un  t)^;^  <leclareil  itself;  ami  the  limb  must  be  removed  at  a  snificicnt 
"**Uln:e  from  the  seat  of  mischier  Thus,  if  gangrene  of  the  foot  or 
■«lf  wime  ou  in  consequence  of  a  smash  of  these  parts,  the  up|>er  part 
**•  Uit!  i^jg  or  the  thigh  in  ils  lower  part  should  be  amputated.  When 
IJ*  bonification  results  indirectly  frt>m  injury  of  the  vessels,  the  limb 
^f^lil  nUo  l)e  immcdiati.dy  removeit  in  a  line  with  the  wound,  unless 
^^^  be  too   high   up;   then  the  most  favorable  point  must  be  seized,  as 


230 


IXJCRXBS    OF    SOFT    PARTS 


will  hcrcnftcr  1>c  cxplnincd.  Aniptitation  in  tliesc  eirctmistnnces  is  hy  no 
meuiis  a  very  iinruvor:iMe  operation  (and  it  is  one  that  I  have  several 
limes  eueceyalully  perronnetl),  |iri)vidi*U  it  be  done  suffleienlly  early, 
lietbrc  llie  conslitntion  l>t.-C4tmea  poitsonetl  by  the  alworplion  of  uiorliid 
mailers  from  ibe  gangrenous  limb.  It  is  scwrcely  necessary  to  warn  tbe 
Surgeon  lo  be  eertain  of  the  existence  of  e^nn^rene  before  he  opernlea; 
aiul  also  that  it  be  not  a  mere  timlled  slough,  but  sufficiently  extensive 
to  jeo[)»r(iise  Ihe  patient's  life. 

7.  in  tliose  canes  in  which  the  true  traumatic  or  rapitUy  spreading 
variety  of  gangrene  is  ^vholly  or  in  part  due  to  strangulation  of  ttie  tia* 
sues  by  serous  cxtnivasatioii  into  the  areolar  planes,  much  Iteneflt  nmy 
be  anticipated,  and  the  fttrlher  progress  of  the  malady  stayed,  by  early 
and  (rec  incisions  carried  throiitjii  the  engorged  structures  {dehride- 
ment)\  an  outlet  is  thus  nHbrdiMl  lo  tbe  efl'used  fluids  snd  to  those 
portions  of  areolar  tiflsiie  alnndy  in  a  state  of  slough.  IJut  in  nil  others, 
and  these  unfortunately  are  by  far  tbe  most  numerous,  in  which  the  true 
irauinodv  or  rapidh/  i^preailin^  gauyrene  has  set  in,  the  Surgeon  will  be 
placed  in  a  groat  ditflcully,  whichever  way  he  act.  If  he  trust  to  e**nftli- 
tutional  treutnient,  in  the  hope  of  a  line  of  demarcation  forming,  he  n  ill 
almost  eertninly  be  disappointed,  the  gangrene  rapidly  spreading  up  to 
the  trunk  ;  and  it  he  nmpiilitle,  he  may  probably  lose  his  patient  Ity  the 
slump  becoming  nMectcil.  Vet  amputation  should,  in  my  opinion,  be 
performed  at  once.  For,  flUhongii  this  operation  is  necessarily  very 
unfavorable  when  practised  in  these  cases,  in  consequence  of  the  gan- 
grene not  being  a  local  atfeclion,  but  dependent  on  constitutional  causes, 
yet  it  must  be  remembered  that,  if  the  Surgeon  wait  for  the  line  tif 
demarcation  or  tnrst  to  oilter  means,  such  as  inci-sions  or  general  ti-eat- 
menl,  the  jiatient  will  almost  to  a  certaint)'  die.  The  patient's  safety  in 
these  capes,  then,  lies  in  amputating  early,  and  removing  the  limb  hii/h 
above  the  part  affected;  thus,  in  spreading  gangrene  of  the  ann,  at  the 
shoulder-joint;  and  of  the  leg,  in  the  up|K*r  part  of  the  thigh.  The 
necessity  for  high  amputation  in  these  cases  is  owing  to  the  gnngrvne 
spreading  more  exlennively  in  tbe  areolar  liseiie  than  il  does  in  the  hkin; 
and  hence  in  reality  invading  the  limb  to  a  higher  point  than  it  appears 
externally  to  do.  in  m<<8t  cases  it  wilt  be  found  that  the  intlltration 
precursory  to  the  gangrenous  mischief  runs  np  one  side  fd'  the  limb — 
the  inner  or  poslerior — to  a  much  greater  extent  thttu  the  other.  In 
amputating  under  such  tiircu instances,  the  Surgeon  nuiy  often  very 
advantageously  so  fashion  his  Haps  as  to  exclude  as  much  as  possible  of 
the  atfecteil  part  or  side  of  the  lindt,  forming  them  chielly  from  that  lea&l 
alfeutcd.  A  principal  source  of  danger  and  of  death,  afler  amputation 
in  these  cases,  is  tbe  great  disp^^sitiou  to  the  recurrence  of  llio  morbid 
condition  in  the  stump,  more  particularly  in  the  lower  extremity.  Out 
of  twelve  cases  in  whicli  I  have  been  or  done  amputation  for  this  disease, 
this  recurrence  happened  in  seven  instances.  This  tendency  will  l>e 
jncreaseti  by  the  proximity  of  the  line  of  amputation  to  tbe  gangrenous 
limit.  Uut,  even  under  the  most  unfavorable  ciicumslances,  recovery 
will  sometimes  take  place.  Thus  I  have  ftet*n  tbe  flaps  in  amputation  for 
spreading  gangrene  intiltrated  wilh  gelatiuousdooking  fluid,  and  yet 
recovery  take  place.  In  a  man  whose  aim  I  amputated  at  the  shoiddei'- 
Joint  lor  spreading  gangrene  of  the  limb,  the  infiltration  had  extended 
as  high  as  the  Bcnpula;  vet  he  made  a  very  excellent  recovery.  In  the 
lower  extremity  the  liability  to  recurrence  of  the  gangrene  is,  however, 
very  much  greater;  and  there  can  be  but  very  little  pros|>cct  of  saving 
tbe  patient  if  the  thigh  have  once  beeoutc  reddened  and  infiltrated,  even 
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longb  tbfr  gangrene  do  not  extend  above  tbc  knee — invAsion  of  the 

uiup  ennuing  uiitlcr  8iic-li  circumRtancoB  with  nlinosl  nhsohitc  cerlaiitty. 

Much  of  liie  nuc'cesH  of  llie  cnse  will   depend  on   tlie  nfier-trcnttnent. 

'his  niust  ponsisl  princ'ipnlly  of  light  dreKsings  to  the  stump,  full  do«e8 

»r  lirjuor  opii,  and  the  enrly  niid  fret*  mlnunistrntioii  of  stiniulnnu,  more 

Tticulftrly  I'ran<ly  and  wine;  and  ntlcnlioii  to  tl»cse  points  will  often 

»ring  the  patirnt  through,  though   UHunlly  not  without  much  difficulty 

d  g^reHt  constitutional  disturbance. 

The  qiicfttioo  ns  to  Ihc  jjeriod  nt  wliicli  nmputation  should  he  performed 

contUHed  wounds,  has  tilrendy  l>een  considered  iit  pp.  81   to  83.     It 

lay  be  genernlly  BtHtotl^  tlint  the  sooner  a  condcmnud  liuih  is  taken  otf, 

he  U'siB  is  the  sufftMing,  nnd  tlie  Itoiler  the  chnnt'c  of  rccovpry  to  the 

itient;  and  thnt,  coiiscqucntlvi  primniy  amputation  should  be  pracliHod 

lhc«o  cases.     Hy  reference  to  the  tiihle  fui  p.  82,  it  will  be  seen  timt, 

igh  (he  nverBge  mortality  for  nil   primary  operations  is  less  than 

kvrrage  mortality  for  all  secondary  operations,  yet  primary  amputn- 

'tbroo^h  the  thigh  is  more  fatal  than  secondary  amputaliou  in  the 

region,     ^"olwitlifttunding  this,  it  is  absolutely  necessary  in  many 

to  remove  the  injured  limb  within  tlie  first  twenty-four  hours.    Tlie 

»r  rttte  of  niortality  of  primary  thigh  amputations  may  be  chiefly 

\uc  lo  the  greater  severity  of  the  injuries  that  manifestly  require  imnie- 

jiftle  opernlion,  than  of  those  in  whicli  it  Is  thought  justiliabic  to  attem|}t 

sure  n  limb  ;  and  certainly,  of  the  two  alternatiA'es,  o(  leaving  a  bmlly 

*u«bed  nnd  mangled  limb  until  Auppuraticm  has  set  upland  thus  ex|ios- 

iff  the  patient  to  all  the  risks  of  gangtene,  erysipelas,  pysemia,  &Cm  or 

J  it  at  once,  the  latter  is  the  one  attended  with  least  danger  to 

Ml, 

\  iuub  IS  »<jmetimes  so  severely  nnd  hopelessly  crushed  and  torn  ihat 

iittcmfit  at  it*  prcscrvfliion  nuisL  be  useless;  whilst  at  the  same  lime 

I  BO  severely  injureil  internally,  or  is  so  proslralcd   by  the 

K'  1<   to  the  sysleni,  thai   aniiitiiatjfUi  as  a  formal  o|«»r:ition 

'nnbi  be  8«  useless  as  it  would   be  unjuslifial>le,  the  patient  Imviug  at 

^t,  p4]rhn|>h,  but  a  few  hourei  to  live.     In  those  eirenmsiances  the  Itcst 

tbatcan  be  done  is  to  put  on  a  tourniquet  lightly,  partly  to  I'estraiu 

ivrrhage,  and  partly  to  restrain  the  painful  quivering  of  the  muscles, 

IihI  to  wrap  up  the  maimeil  limb  in  a  wet  cloth.     Should  (he  limb  have 

nearly  completely  detuctied — merely  hanging  on  by  slirctls  '>f  the 

iKvii  musdua — these  may  be  divided,  antl  its  removal  thus  etfeiited 

lout  !\tlditionul  shock  or  Butfering. 

Ukl;kii.Mi  kn. — Tliere  is  a  peculiar  species  of  wound,  that  partakes 

'  of  llie  characters  of  (hose  wonn<U  lliat  we  have  just  Iwen 

hau  of  any  i>ther,  arni  is  oceasioned  by  rapid  and  severe 

tl  tite  surface  of  the  body*  so  that  the  skiu  becomes  abraded 

lubjaeent  tissues  sonietthnt  contused.     It  goes  by  the  name  of 

»h-biirn,*'  and  is  n(»t  iinfretpienlly  produced  in  the  manufacturing 

iel«,  by  (he  surface  of  ihe  body  coming  into  contact  with  straps  t*r 

rtionn  of  machinery  in  rapid  revolution.     It  has  also  bi'cn  known  to 

ur  in  rottsequence  of  n  person  slipping  and  sliding  rapidly  down  a 

lUg  and  vteep  Al)>iue   snow-8lope.     In    this    injury  the  integumtutal 

;tiircM  nre^  ns  it  were,  ground  off,  and  the  areolar  and  aponeurotic 

rtures  convi*i*lcd  into  an  eselmr. 

1      "'      '        '  presents  nothing  epeeial,  but  may  be  conducted  on 

iro  ••».     The  reparation  of  the  eschar*  must  bi-  facilitated 

>y  «;bUx<iiiu&^ing  an<l  puulticcEi ;  the  resulting  sores  will  heal  by  grauu* 
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lation;  and  the  general  health  must  be  supported  daring  the  suppuni- 
tive  period  that  must  necessarily  ensue. 

PUNCTUBED  WOUNDS. 

These  wounds,  made  by  narrow  sharp-pointed  instruments,  vary  greatly 
in  extent,  from  tbc  prick  of  a  needte  in  the  finger  to  a  sword-thrust 
throngli  the  body.  Not  utifreqiiently  punctured  woands  are  somewhat 
contused,  being  made  by  a  triangular  or  wedge-like  weapon,  as  a  bayonet 
or  lance-blade.  Hence  they  partake  of  the  general  cliaructer  of  contused 
wounds,  having  a  tendency  to  unite  by  granulation  from  the  bottom,  and 
to  be  accompanied  l)y  mnuh  inflammatory  action.  When  deep,  they  are 
of  a  most  dangerous  character — wounding  blood-vessels,  traversing  the 
great  cavities,  and  injuring  the  contained  viscera. 

Treatment. — In  tlte  treatment  of  punctured  wounds,  the  principal 
points  are  to  arrest  the  hsemorrliagc,  and  to  facilitate  union. 

The  hflemorrliage  must  be  arrested  by  pressure  properly  applied  by 
means  of  compresses  or  pads,  so  as  to  approximate  the  sides  of  the 
puncture;  by  the  application  of  cold ;  or  by  cutting  down  on  the  injured 
vessel  if  it  be  a  large  one,  and  ligaturing  it  above  and  below  the  perfor- 
ation in  it. 

In  the  majority  of  cases,  unless  the  injury  be  a  slight  one,  suppuration 
and  union  by  the  second  intention  will  take  place.  But  in  many  in- 
stances union  by  adhesion  is  obtaine<l ;  and  in  those  that  are  allowed  to 
suppurate,  there  can  be  little  doubt  that  tlie  same  favorable  termina- 
tiun  might  be  secured  if  proper  attention  were  paid  to  the  injury.  The 
cavity  should  be  injected  with  carbolic  acid  lotion;  all  superfluous  mois- 
ture should  then  be  carefully  expressed  ;  the  external  opening  closed  by 
collodion  or  styptic  colloid,  or  after  Lister's  method;  and  the  sides  kept 
in  contact  by  compresses  and  bandages.  Undue  inflammation  must  be 
kept  down  by  cooling  lotions,  &c.  In  former  days,  when  duels  with  the 
small  sword  were  of  frequent  occurrence,  persons  called  "suckers,"  who 
were  often  the  drummers  of  a  regiment,  were  employed  to  attend  the 
wounded  combatants.  Their  treatment,  which  was  conducted  with  a 
certain  degree  of  mystery,  consisted  in  sucking  the  wound  till  all  blood 
censed  to  flow,  and  then  applying  a  pellet  of  chewed  paper  or  a  piece  of 
wet  linen  to  the  orifice;  in  this  way  it  would  appear  that  many  sword- 
thrusts  traversing  the  limhs  were  healed  In  a  few  hours  or  days.  The 
process  of  suction  cleared  the  wound  thoroughly  of  all  blood,  and,  draw- 
ing the  sides  into  close  apposition,  placed  the  parts  in  the  most  favor- 
able condition  possible  for  union  by  adhesion.  This  practice  might,  per- 
haps, in  many  cases  be  advantageously  imitated  in  the  present  day  by 
means  of  a  cupping-glass  and  syringe. 

Amongst  the  varieties  of  punctured  wounds  that  are  most  commonly 
met  with  in  ordinary  })ractice,  are  those  which  are  occasioned  by  ucedles 
penetrating  into,  and  breaking  off  in  the  body.  These  accidents  chiefly 
occur  in  the  fingers  and  feet,  and  about  the  nates;  and,  though  trivial, 
are  often  extremely  troublesome,  both  to  Surgeon  and  to  patient.  When 
the  Surgeon  is  called  shortly  alter  ihe  occurrence  of  the  accident,  he 
must  endeavor  to  remove  the  fragment  left  l>ehind,  by  cutting  down 
upon  it.  in  doing  this  he  will  be  guided  by  the  situation  of  the  punc- 
ture, and  by  the  seat  of  the  pain,  and  sometimes  by  feeling  the  point 
projecting  under  the  skin,  in  many  cases  this  is  a  sufficiently  simple 
proceeding;  in  others,  however,  a  deep  and  trouitlesome  dissection  may 
be  required,  especially  when  the  fragment  of  needle  gets  into  or  under 
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the  sbemths  of  a  tendon.  I  have  hat]  occasion  to  undertAke  aoraewhnt 
iiihleaome  rlissec'lions  Iwlweon  the  hiocps  tendon  and  the  brachial 
y,  or  in  tlie  close  proximity  of  tiie  ulnar  nrlery,  far  the  removal  of 
igmcnts  of  needles  lodged  in  the  Wiid  of  the  arm  and  the  wrist.  For 
piirjWHe  of  extracting  needles,  thorns,  splinters  of  wood,  and  other 
ireign  l^idies  of  small  size  and  pointed  fllm|>e  lying  in  nur- 
w  wounds,  the  fort-eps  shown  in  the  nnnexe^l  W(»odi.Mit  (Kig. 
>  wili  be  found  most  servioeable,  as  they  have  very  fine  but 
r«ng  and  wcll-serrnted  points.  One  of  the  most  danjjerous 
ituntions  for  n  needle  to  penetrate  is  into  the  anterior  part 
the  Icneejointf  lo<lg1ng  on  the  head  of  the  tibia  or  the 
itella,  and  breaking  oH*  short.  In  such  cases  the  brok4*n 
mt  should  he  dissected  out  at  once,  the  limb  put  on 
tint,  and  the  iee-bng  applied,  so  as  to  chei-k  intiam- 
ktlon  of  the  joint.  1  have  known  the  most  disMStrons 
id  disorganizing  inflammation  and  suppuration  of  the  kiiee- 
iiit  ensue,  with  imminent  peril  to  life,  ami  followe<l  by  an- 
^'losis,  in  consequence  of  a  portion  of  needle  having  been 
ilowed  to  remain  embedded  in  this  situation  for  some  days. 
In  many  cases,  if  the  needle  have  been  lodjicd  for  some  days, 
Ihe  Surgeons  will  fail  in  his  endeavors  to  extract  it;  and,  unless 
((•  indications  of  its  j)reHence  be  very  clear,  I  think  the  wiser 
course  wouhl  be  to  leave  It  undistur!>ed,  and  to  trust  to  na- 
ture fur  its  expulsion  from  the  body,  as  it  can  seldom  bo  found 
when  sought  for,  and,  indeed, may  notexisl, although  supposed 
be  present.  The  following  plan  of  ascertaining  whether  a 
trtion  of  needle  be  really  impacted  has  been  suirgesled  by  *"  »»«iei. 
thall.  A  powerful  mn^^net  is  to  Ik'  held  upon  the  part  for  a  qaarter 
hour,  so  as  to  influence  the  fragment ;  a  fliiely  hung  pcjlarized  needle 
Id  then  l*e  suspended  over  it,  when,  if  any  iron  be  present,  deflec- 
t\on  will  ensue. 

Wlieii  a  fifih-liook,  crochet-needle,  or  other  barbed  instrument  has  been 
tim  into  the  flesh,  no  attempt  should  be  made  to  withdraw  it  through 
tbv  aperture  by  which  it  entered,  but  the  point  should  be  pushed  on  so 
will  emerge  through  the  skin,  the  shank  then  divided  by  pliers,  and  the 
^b«(l  end  drawn  onU 
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Arrow  pan«tr&naf  th«  tflmronil  boo».     M«dte*l  Departnaal,  t/nlUd  SUtM  Army. 


•  "e  Surgeon  is  sometimes  called  upon  to  arrest  the  bleeding  from  the 
V^^ciured  woutid  inflicted  by  the  leech.     Pressure  with  a  piece  of  tivvffy 
voui— IG 
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lint  for  Ave  or  ten  minutes  nstmlly  BufTlccs,  or  the  bite  may  be  touched 
vrilli  ft  point  of  nitrntc  of  silver;  but,  if  Ibis  do  not  arrest  the  Itleedin^^ 
a  nvedle  bIiouKI  he  pnssed  across  the  bite,  uiid  a  silk  thread  wound  round 
it.     The  needle  may  be  removed  in  twenty-four  hours. 

Arrow-Wounds  occasionally  fall  under  the  observation  of  the  military 
or  colonial  Surgeons  as  the  result  of  injuries  received  in  conflict  with 
bnrbarous  races.  They  differ  only  in  one  essentia]  respect  from  pene- 
traling  punctured  wounds  received  by  knife-stabs  and  sword  Ihrusis, 
viz.,  thai  the  arrow  or  its  bead  will  remain  impacted  in  the  tissues  it  has 
penetrated.  The  force  wilh  which  on  arrow  may  be  shot  is  well  illus- 
trated in  tiie  acrompanying:  figures  (82,  83)  taken  from  prcparntione  in 
tlie  Array  Museum  at  Washington.  The  arrow  shot  from  the  bow  of  a 
North  American  Indian  has  been  known  fco  traverse  the  body  of  a  buffalo 
and  penetrate  the  under  surface  of  its  scapula,  as  illustrated  by  a  pre- 
paration in  the  Museum  at  Washingtou. 


Tig.  63.— BnlTiilo  aih  plerMd  by  lodlaa  Arrow. 
(U.S.  AnuyMcd.  Dep.) 


Tig.  84. 


-BUl't  SDftr*  Tor  RxirfteUoft  of 
Arrow  Uwidi. 


The  extraction  of  an  arrow  is  nsuatly  attended  by  little  diniculty.  But 
if  barbed,  or  if  the  shaft  becomes  detached  from  the  head,  then  s|>eciul 
precautions  have  to  be  taken.  Wilh  the  view  of  eflecling  safely  its  re- 
moval, the  ^'snares"  figured  (Fig.  84)  have  been  devised.  In  the  event 
of  a  large  bloodvessel,  artery,  or  vein  being  wounded  in  the  head,  thorax, 
or  abdomen  penetrated  by  the  arrow,  no  special  treatment  is  required 
beyond  that  which  relates  lo  the  extraction  of  the  missile. 


CHAPTER    X 


GUN-SnOT  WOUNDS. 


Op  the  special  varieties  of  contused  and  lacerated  wounds,  none  are  oi 
more  interest  than  the  dillerent  forinH  of  gun-shot  injury.  Though  com- 
paratively rare  in  civil  j)raclice  in  this  country,  yet  gun-shot  wounds  are 
of  eufticienlly  frequent  occurrence  to  reuder  an  acquaintance  with  them 
indispensable  to  the  general  Surgeon.  To  the  military  Surgeon  the 
Blmly  of  them  is  necessarily  one  of  peculiar  interest  aud  imporiance; 
and  to  him  1  would  speciiilly  recommend  the  perusal  of  the  works  of 
Pare,  Wiseman,  IleuDen,  (iuthiie,  Larrey,  ami  Slromeyer,  and  of  other 
Surgeons  who  have  had  iinu^iml  opportunities  of  studying  the  nature  of 
these  injuries  upon  the  (icid  of  battle,  and  by  whom  they  have  l>een  con- 
sidered with  all  the  minutcuess  of  ft  speeiulity.     J  purpose  in  the  fol- 
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flowing  obsprvAtions  to  confine  myself  cliWfly  to  such  a  general  discussion 
►f  ibv  siihjcci  ;»s  JH  require*!  by  the  civil  Surgeon. 

iuu-sliot    injuries   eonatilute   n  species   of  contuseil   and   lacerRled 
Ills,  charAi'ieriHod  in  aome  cases  by  the  pectiiinr  nppcftrftKce  pre- 
U  by  iliu  color,  shape,  and  size  of  the  orifice;  and  in  otiiors  by  the 
'nsivu  injury  iiilUcted  on  liaancHf  both  aui>er(lctitl  and  deep-scatcMl,  in 
ttiscqueiice  of  which  the  wounds  may   prove  rnpidly  or   inuiiediatcly 
klal.     If  the  sutfurer  survive  the  iuiinediale  efrccts  of  the  injury,  liij^^h 
iflammftlory  action  witli  much  pain  and  teusioUf  together  wiih  profuse 
isicharge,  defp-senled   euppuraliou,  and   other  serious  and   very   pro- 
tracted ofier-conjicquences,  are  apt  to  supervene.      These  pecidiMritiea 
inre  iit  different  liuics  been  aUributedlothe  parts  being  buriii  by  the  ball, 
to  the  poisonous  nature  of  projectiles,  to  the  generation  of  elecirit-ity  in 
the  buUet,  durinu;  its  passage  through  the  air,  or  by  its  friction  against 
lb«  burrel.     All  these  opinions,  however,  have  brcn  shown  to  lie  erro- 
neous; and  every  peculiarity  presented  by  these  injuries  can  L»c  nccountod 
for  by  the  bluniuess  of  the  contusing  body,  the  rapidity  of  its  motion, 
^_antl  the  force  with   which  \t  is  driven.     As  John   Bell  has  pithily  re- 
^^narkcd,  ***  there  is  a  peculiarity,  but  no  mystery,  in  gun-shot  wounds.'* 
^^Vhal  the  slouching  which  always  occurs  in  ttie  track  fd'  a  bullet  wound 
^Hi  due  to  the  bluntuess  of  the  body  with  which  the  wound  is  inlticied,  is 
^^ftrideut  from  the  fact  that  sharp  aplinters  of  shell  have  been  known  to 
^^P&OicL  clean-cut  wuuiids. 

^^  CuAEAd'ctis. — Gunshot  wounds  vary  greatly  according  to  the  Nature 
(  of  the  PnijeclileH,  to  the  Force  with  which  they  are  driven,  and  to  the 
l>iri;cUon  iu  whuh  they  strike. 

Nature  and  Force  of  Prcoeotile. — Gnn-^hot  injuries  of  n  serious 
cliHracler  may  be  inflicted  by  weapons  char(jedonUj  wtfh  powder.  They 
may  arise  from  the  mere  concussion  of  the  explosion;  thus  n  pi^lol 
thargecl  with  powder,  and  discharged  with  the  muzzle  resting  against 
vlicclicsl  of  a  man,  has  been  known  to  kill  by  concussing  tlie  heart.  In 
^ilwr  caacs,  a  portion  of  the  nncxploded  powder  may  be  driven  into  or 
•TvTi  through  the  skin  by  that  which  is  exploded  behind  it.  In  this 
**y,  rery  troublesome  and  disfiguring  marks  are  aomclimes  inflictetl  on 
^«  face,  and  other  parts  of  the  body,  by  the  charcoal  of  the  powder 
Mjjtiig  ill  the  skin.  That  a  weapon  so  charged  may  actniilly  kill  when 
OMiaige^i  at  a  little  distance,  api)ear9  from  a  case  related  by  Dupuy- 
^"•i  in  Mrhicli  R  fowling-piece  charged  with  powder  only,  and  ttred  at 
^^t"  UisLiince  of  two  or  three  feet  from  the  ahdnmeu,  pierced  the  belly 
•*^ti  ft  round  hole  and  killed  the  raun.  The  mere  force  of  the  explosion 
**1I  ffotnvtimes  produce  serious  lacerations.  Suicides  occastonally  forget 
^  l'»it  H  bullet  into  the  pistol,  and  firing  into  their  mouthn,  blow  open 
the  cbwke,  and  injure  the  pharynx  and  glottis  by  the  explosive  force. 
^JBie  years  ago,  a  man  was  brought  to  Univer*>ity  College  Hoftpitnl, 
•liu  liiul  discharged  some  powder  from  the  tul>e  of  an  Italian  iron  into 
"i»  noath,  and  died  in  consequence  of  the  injuries  he  received.  In 
||iiuili«r  case  in  the  same  Instil.ntion,  a  man  died  on  the  fifth  day  after 
"'^"gn  piMtol  into  his  month,  of  asphyxia,  wcasioned  b3'  slouiihiug  of 
*[''|ilmrynx  and  inflammation  of  the  glottis  and  larynx,  consequent  on 
Ifae  "HMjrch  of  the  explosion. 

.  ^'fiHiny  and  ftojt  malei-iah^  as  pieces  of  clothing,  will  occasionally 
lallict  serious  wounds  by  the  force  with  which  they  nre  driven.  These 
'"i'uii.^  often  liap|>en  on  the  stage,  at  reviewii,  fairs,  Ac.  Taylor  relates 
**^^'ral  instances  of  the  kind: — one  of  a  girl  killed  by  a  gun  charged 
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with  paper  pellets;  also,  ODe  of  a  man  who  was  killed  by  a  kid  glove 
fired  from  n  Itluiiderbtiss. 

Smofl  ifhot  orteii  inflict  serious  injuries,  and  these  are  tiiori  commonly 
met  wiih  in  rivil  practice.  If  the  peiHon  wounded  he  within  a  few  fet^i 
of  llu'  muzzle  nf  ilie  gun,  a  terrihly  torn  and  Inutrrnted  wound,  of  a  very 
serious  chnracler,  even  worse  than  tlint  j^eeaaioned  liy  a  hullet,  will  be 
inflictcil  ;  for  the  shot,  not  being  scattered,  are  drivi^n  through  the  lM*dy 
in  a  compnrntively  compact  mass,  and  tear  the  lifisues  to  a  great  extent. 
Tlie  cfMnpuctuess  of  a  charge  of  shot  when  striking  close  to  the  muzzle 
of  the  gun  m»y  be  very  remiirkable,  mailing  a  wound  like  that  of  a 
bullet.  A  lad  was  admitted  into  University  College  Hospital  under  my 
care,  who  had  aecidently  shot  himself  in  the  arm.  The  wh<dc  charge 
had  passed  from  before  backwards  between  the  brael)ial  vessels  and 
plexus  of  ntM'ves  and  the  skin  of  tl»e  inner  sides  of  the  arm,  leaving  a 
bridj^e  of  skin  a1>out  three  inches  in  width  and  the  vcMsel^  and  nervc« 
uninjtu'eil,  Uie  triceps,  however,  being  lorn.  The  patient  made  an 
excellent  recovery. 

N>'lien  shots  ^cutter  as  they  fly,  they  produce  at  a  greater  distance  a 
less  serious  injury,  usually  lodging  in  the  sulK'utane<»us  areolar  lissni*, 
where  they  may  remain  for  years,  requirinix  to  be  picked  iiui  with  « 
lancet;  or  they  may  give  rise  to  suppuration.  Occasionally,  shot,  by 
penetrating  an  important  part,  may  cause  serious  or  fatal  resultn;  thus, 
a  single  Khot  penetrating  the  eyeball  will  destroy  vision;  or,  h»dging  in 
the  lieart  or  in  the  femoral  vein  or  other  large  vessel,  may  give  rise  to 
rapidly  fatal  resnlts.  A  patient  was  once  lirouiiht  to  Univei*flity  Col- 
lege Hospital,  who  had  Hred  a  pocket-pi»^lol  londetl  with  small  »hot  into 
bis  moulh  ;  nl\er  death,  the  sliots  were  found  Ui  luivc  [K'nctrated  the 
anterior  portion  of  the  vertebral  column,  in  which  they  were  deejily 
lodged. 

Splinters  of  shells  inflict  grave  injury;  as  also  do  those  of  metal, 
wofid,  or  stone,  carried  by  the  force  of  the  cxplosian,  as  iu  blasting  and 
mining  operations.  These  latter  inflict  perhaps  the  worst  forms  of 
injury  from  bodies  propelled  b^'  explosive  force  that  are  met  with  in 
civil  practice,  lu  siege  operations  much  injury  aUu  is  often  iiiflictcil 
by  the  splinters  from  parapets,  or  by  tlie  forcible  throwing  up  of  gravel 
and  small  stones  by  tlie  explosion  of  shells.  In  mivnl  actions,  too,  the 
force  with  which  splinters  of  wood  are  driven,  when  struck  anrl  scattered 
by  cannon-shut,  is  ollen  so  great  as  to  inflict  the  most  serious  and  fatal 
mischief.  A  partictdar  form  of  injury  someliincs  met  with  in  civd  prac- 
tice, and  which  hclongs  to  this  class,  is  a  wound  of  tlie  eyeball  l»y  the 
explosion  and  splintering  of  faulty  |>ercussiou-ca|is.  Woun<U  of  the 
face  and  other  pails  from  the  splashes  or  splinters  of  bullets  from  tlw* 
surface  of  targets,  are  of  common  occurrence  among  markers  at  rifle- 
mngcH. 

Bullets,  slugs,  nnd  grape-shot,  occasion  more  serious  wounds  than 
any  that  have  yet  been  dcHciibcd  ;  lacerating  soft  parts,  fiacturing  and 
crushing  hones,  tearing  asunder  vessels  and  nerves,  perforating  the 
viscera,  and  occasionally  ctitting  oti"  parts,  as  a  finger,  the  nose,  or  an  ear. 

The  general  introduction  of  rifled  fire-arms  iniu  modern  warfare  ban 
greatly  increased  the  destructive  effects  of  bullets.  The  misstile  i«  now 
comparatively  rarely  (U-fiected  from  its  course  by  the  reaistauce  offered 
by  bones,  ten<lons,  or  by  the  elastic  reaction  of  the  skin,  as  happened 
with  the  spherical  ball,  bui.  penetrates  in  a  straight  line  from  the  point 
ofltruck,  tearing  through  the  sotl  parts,  and  splintering  the  bones  exten- 
Wvely.    On  the  bones  especially,  the  modern  vonicovi/iind rival  buKd 
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proditc««  the  roost  destructive  ctTccts;  not  only  comminuting  tlic  part 
fetruek,  hut  ofteu  spliUiiif;:  up  the*  slinfl  of  the  butie,  )»y  ita  wei)>^c-ltke 
action,  iti    fissures  inatiy  incliGS  long,  leading    into  contiguous   joints. 
(Fig.  85.)     In  i'<»nHe4pic'nfe  of  the  givatet*  and  more 
»iitUlen  (llsorgtiriixntioii  of  llic  soil  p.'irts,  the  shook  to 
tb<?  nrrvnuM  Hyt^teio  in  greater  when  a  person  is  struck 
tiy  a  conit'o-cylindricjil  ih.'ui  hy  n  sphcricftl  hall. 

IHreotlon. — In  the  mojority  of  cases,  a  bidlet  tra- 
Ter8e8«And  the  wound  Ijas  two  apertures,  one  or  entry, 
Che  otlicr  of  exit;  occasionally  it  happens,  however, 
that  in  consequence  of  the  ball  Iteins:  spent,  or  or  the 
jiieoe  not  hnvioi;  heen  efHeiently  Iriaded,  or  of  the  ol>- 
iic|ue  <1ireotion  with  which  the  l>all  striken  the  part,  it 
merely  leaves  a  contusion  or  dent,  rel>onnding  or 
{rUiicing  niT.  In  other  cases  there  is  only  one  aper- 
tnrr  ;  and  here  the  ttullet,  partly  B[>cnt,  has  prohtibly 
Icxlgd  in  the  soft  tissues,  or  in  a  bono,  or  in  llie  cavity 
of  a  hollow  organ,  as  the  bladder.  It  sonu>times  ha|>- 
pens,  however,  that  the  ball  drops  out  tlirough  the 
•|>erture  at  which  it  entered,  as  when  a  spent  ball 
•trtkes  a  rib;  or  that  it  curries  a  pouch  of  clotliiug 
l»«fure  it,  which  ennlites  tlic  Surgeon  to  witlnlraw  it. 
One  bnllet  may  even  rualie  more  tlian  two  apertures: 
thas  a  Imll  has  been  known  to  split  against  the  sharp 
eilgc  lit  the  tibia,  and  to  have  one  aperture  of  entry 
Anfl  two  of  exit;  or  it  may  pass  tUroiifrli  lioth  thi^^hs 
or  U>ib  calves,  and  thus  occasion  four  apertures;  and  oases  have  been 
reconUM  in  which  five  wounds  even  have  been  made  in  the  same  person 
by  one  Itullet.  (■Dnico-cylindrical  balls,  as  has  been  already  ol).-^erved, 
tear  tbetr  way  throui^h  the  strongest  and  densest  osseous  structures. 

The  direction  of  tlio  openingi^  is  often  of  iniiMirtance  in  the  modico- 
\e^n\  »♦  Well  as  in  a  sursjical  point  of  view.  Thu**,  5sir  Asllcy  Cooper, 
by  attending  to  this  cinnimslnnee  in  a  case  of  murder,  asi*ertained  that 
the  fatal  nhot  must  have  tteen  fire<t  by  a  lert-handed  man  ;  nuij  this  led 
to  the  detection  of  the  erimiital.  These  npertnres,  though  usutilly  oppo- 
site li)  one  another  when  a  ball  passes  ritrlit  through  a  part,  are  not 
always  ao,  the  bullet  being  deflocted  by  tho  bones,  or  by  the  elasticity  of 
the  skin,  ao  that  tho  two  apertures  do  not  correspond.  Thus  a  bullet 
baa  lieeu  known  to  strike  a  rib  and  to  Ih*  then  defected,  running  under 
tlie  vkln  to  the  opposite  side  of  the  body  ;  again,  striking  one  temple, 
a  bulirt  has  lieen  cHrrie<l  under  the  sciilp  to  the  other  siile  of  the  h«ad, 
where  it  has  p.'iHsed  out;  thus  it  might  appear,  that  important  cavities 
bait  iM^n  prnctrated  when  in  reality  thev  ha<l  not  been  wounded. 

Ti'p  Apertures  of  Entry  and  of  Exit,  made  by  a  bullet,  deserve 
••    considerntion.     Much   discussion    has   arist^n    as  to  wlicther 
-    any  difference  between  these  apertures,  and,  if  so,  to  what  it 
tug.     Thai  there  is  a 
reat^*  in  the  ghat  ma- 
iif  cases,    there  ciiii 
no  doubt;    though  tltis 
r|i(Trp-iicv  i«,  as  a   rule,  not 
decidnl   in  the  case  of 
ftbo  moftvrn  rifir.ball  us  in 
that  of  the  Mphericul.  Thus 
in  the  Uttor  instance,  the  ytg.  s6.-OM».Bhui  Wound.   Aperinr*  of  ebit/. 
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Fig.  87.— Oun-sliul  Wound.     Aportur^  of  Exit. 


hole  mafle  by  the  entrance 
of  the  hiillet  is  Hmnll,  oir- 
cular  in  slinpc,  lea**  tlutn 
the  rtiiinieter  of  Ihe  ImiU 
in  hreiiillh,  the  edges  lieing 
sligliliy  inverted  nm\  ec- 
chymosed(P'ip:.8r));  wlicre- 
AS,  in  the  fortncr,  the  fl|>er- 
ture  of  entry  is  mure  Uiee- 
rated  nnd  iipcgnltir  in  nut- 
line^  oflen  linear,  cruCinl,  or  BtnrreH,  and  Inrger  thnn  the  tliimifler  ttt  tlic 
ball.  In  either  cnse,  the  liole  mmie  \t\  the  exit  of  the  bnlt  is  a  large,  some- 
what everted,  and  irregular  aperture,  into  which  two  or  lliree  Gngers 
may  be  fieely  passed  (Fig.  87).  In  some  cases,  however,  there  ia  no 
appi*ecialile  dilTerence  between  the  two;  and  in  others,  after  a  time,  the 
aperture  of  entry  is  larger  than  that  of  exit. 

There  enn  be  no  doubt  that  (JtiLhrie  has  given  the  correr*t  expUnation 
of  these  diserepancics,  when  he  states  that  the  aniount  of  the  dilft'iviiee 
in  the  two  apertures  will  depend  partly  <'n  the  raomentnm  of  the  h«U, 
and  partly  on  the  resistance  with  which  it  meets  If  the  ball  strike 
shortly  after  its  disrharge,  at  the  maximum  of  its  veloi'ity*  it  wilt  make 
but  a  smnli  round  hole,  not  shattering  the  parts  so  tiuieh  as  ftepnratiiij; 
tbem.  If  it  trnverse  a  part  eouipohed  of  solt  tissue,  meeting  with  but 
little  ]*estHtanee  in  its  passage,  it  losos  hut  little  of  its  nionu-ntnm  ;  and 
passing  out  of  the  body  with  nearly  the  same  force  as  that  with  whieli 
it  entered,  it  makes  an  aperture  of  exit  that  ditTers  hut  sliglnly.  If  at  all, 
from  tliat  of  entry.  If  the  ball  strike  a  bone  in  its  pasna^e  through  the 
limb  or  hndy,  an<]  thus,  hy  meeting  with  mueh  resistnnee,  have  its  mo- 
mentum materially  lessened,  the  aperture  of  exit  will  l>e  torn,  large,  and 
ragged,  flitVering  materially  (rom  tliat  of  entry,  liut  in  addition  tn  the 
conditions  given  by  Guthrie,  there  are  two  other  cireunistnueeH  that  lend 
to  oeension  a  dilferenee  iKslweeu  the  ajierlures  of  entry  and  of  exit.  The 
first  is,  thtit  the  bullet  na  it  traverses  earries  with  it  a  mnss  of  foreign 
material,  pieces  of  clothing,  siire^ls  of  tendons,  splinters  of  lume,  which, 
driven  along  by  the  vt-doeiLy  coinmuuioatetl  to  them  l»y  the  ball,  di.stend 
and  widfly  hoparstc  the  distant  piirts  of  the  wound  and  thus  euiiso  the 
A[>erture  of  exit,  near  nud  in  uliich  they  will  be  foiuui  to  be  lodged,  to 
be  larger  than  that  of  entry,  which  has  only  admitti-d  the  Indtet.  The 
a|>erture  of  entry  is  made  solely  by  the  bail.  The  aperluiv  of  exit  is 
made  by  it,  plus  the  ddbria  that  it  carries  along  with  it.  An  Additional 
reat&on  for  the  dilTerence  in  size  between  the  tn*o  apertures  is  this,  that 
the  wide  tearing  asunder  of  the  tissues  at  the  aperture  of  exit  is  greatly 
due  to  their  want  of  sup|Kirt.  The  part  Hist  struck  has  a  support  the 
whole  thickness  of  the  limit  or  the  body.  That  which  is  last  perlornted 
has  no  such  support  behind  it,  and  is  thus  larirely  lorn  or  splintered  out- 
wards, 'i'his  is  exactly  what  happens  if  we  drive  a  nail  through  u  board. 
If  sui)ported  by  another  ]>iece  of  wood,  the  apertures  on  the  two  sides 
are  even  and  of  the  same  size.  If  unsupported,  the  aperture  in  the  dis- 
tant side,  that  of  exit,  in  fact,  will  be  splintered,  inegular  in  shape,  and 
larger  than  that  gf  entry. 

In  bullet-wounds  the  cntrance-n[)erture  is  actually  less  in  diameter 
than  the  bullet  itself,  provided  it  be  made  whilst  the  l>:tll  is  inoviu<c  with 
its  full  velocity;  but  if  the  ball  have  lost  much  of  its  moiueutum  before 
it  strikes,  then  the  entrance-wound  will  always  be  liirge  and  ragged.  In 
this  there  is  nothing  peculiar  to  the  tissues  of  the  living  body;  the  saiuc 
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bap|>€no  when  any  elastic  material,  as  a  piece  of  green  timber,  is  struck. 
Macfaf  however,  will  also  Jo|jciirl  on  i\w  pcriorl  ni  which  the  wound  is 
ttxamineil.  Id  the  enrly  stA;^e9,  for  the  reasons  mentioned,  the  wound 
of  entry  nmy  lie  smaller  tliati  tlint  of  exit;  l)ut,  as  the  escliar  which 
forms  in  the  wound  of  i-ntry  is  Inrgor  than  that  nt  tlie  exit-aporlure,  the 
former  may,  in  a  Inter  fttage,  appear  larger  than  the  latter.  This  differ- 
ence in  the  fiixe  of  the  two  wounds  I  saw  well  exemplified  in  llie  case  of 
•  yonnj^  man,  shoi  vhrough  the  neck  in  n  duel,  with  a  pistol-ball.  The 
Ikperlare  of  entry,  which  was  at  first  the  smallest,  appeared  on  the  seeond 
day  the  Iar(jeht  in  conscqnenre  of  the  extrusion  of  a  black  eschar; 
ihoiiffh  it  codtinued  more  regular  in  shape  than  that  of  exit. 

Cannon-balls  inflict  two  kinds  of  injuries.  They  may  contuse  a 
part  deeply,  crushing  muscles  and  bones,  without  de^itroyiiig  the  int<*g- 
ritjr  of  the  Hkin,  tlie  ball  either  having  lost  its  velocity,  and  l>eing  spent, 
or  strikihjy  oblif;uoly,  or  rollins;  over  the  surlnce  of  the  body.  The 
elaalieily  of  the  skin  preserves  thib  from  injury,  Ihougli  all  the  subjacent 
textures — bones,  muscles,  and  vessels — may  be  totally  disorganizeil  and 
crushed  into  a  pulp,  if  a  limt>  l>e  struck  ;  if  the  trunk  itself  be  uninjured, 
the  vrrlehral  column  and  lumbar  muscles  may  be  disorganized,  and  the 
liver,  kidneys,  spleen,  stomach,  and  intestines  ruptured  without  any 
breach  of  surface.  1  licsie  injuries,  formerly  orrone<ui»ly  attributeil  to 
the  action  of  the  current,  of  air  sot  in  motion  by  the  b:dl,  are  known  by 
the  name  of  wirui-vonfttiiionA.  St)l>cutaneou9  contusions  of  similar  cha* 
racier,  tlumgh  less  severe  iu  deijree,  may  also  l>e  produced  by  bullets. 
In  sume  of  these  contusions  (gangrene  of  the  liud>  sets  in  ;  appaivntly^ 
■»  Gnthrie  Iuih  pointed  out,  from  the  rupture  of  the  principal  vessels. 
Cannou-shol  more  commonly  carry  away  the  whole  thickness  of  a  part, 
tearing  and  bhattering  a  limb,  carrying  off  the  thick  ami  fleshy  parts  of 
thigh,  calf,  or  shoiiMer;  or  ihey  may  inflict  the  most  fearful  injuries  by 
amaahing  the  trunk  and  heurl. 

FragmentH  of  shell,  particularly  if  large,  inflict  woands  equally  de- 
fttnictive  to  life  and  limli.  A  small  fragment  may  either  become  lodgud, 
or  make  itis  way  out,  the  aperture  of  entry  being  somewhat  incised, 
ibotjgh  Very  irreculur,  and  the  aperture  of  exit  larjje  nnd  ruggeiK 

SVMrroMS. —  Tlie  <diief  peculiarities  of  «uu-shot  injuries  consist  in  the 
amooni  and  chnmctf^r  of  iho  i'aiu,  the  severity  of  the  Shock,  the  com- 
paratively littl«  liability  to  Hemorrhage,  and  the  severity  of  the  Oon- 
aecnuve  Infiammation. 

Tho  Fain  in  gun-shot  injuries  varies  greatly.  It  is  most  severe  when 
a  bnnti  is  fractured,  or  a  large  cavity  penetrated  ;  when  soft  structures 
alum*  are  injureil,  a  dull  an^l  heavy  sensaiion  is  experienced,  which  has 
oRirn  been  compared  to  that  occasiouetl  by  a  blow  with  a  stick.  la 
many  rases,  however,  the  sufferer  is  not  aware  that  he  is  shot  till  he  is 
lobi  of  it.  I  have  known  a  person  shot  iu  the  leg  by  a  pistol-ball,  and 
iknt  know  that  tie  was  wounded  till  told  that  his  leg  was  bleeding.  This 
U  M|»ecintlv  n()t  to  happen  when  the  mind  is  actively  engaged,  as  in  the 
beigUt  of  battle ;  no  pain  is  ex|}eriencod,  and  the  sntferer  does  not  know 
tlmt  he  ia  woundi^  until  he  is  told  ho,  or  sees  the  blood.  Htmnen  has 
known  a  limb  c:irricd  off  or  smashed  to  pieces  by  acannon-shttt,  without 
lUe  sufferer  being  conscious  of  it;  ami  Macleod  relates  the  case  of  an 
oCBoer  who,  iu  tbe  Crimea,  had  both  legs  carried  away,  and  who  was  not 
avrarc  of  the  injury  till  he  tried  L<i  rise. 

In  gtin-sbot  injuries,  the  Shook  to  the  Nervous  System  is  always 
*(try  grvat  where  parts  of  importance,  as  the  liead, chest,  and  abd')men, 
or  larg«  joints,  as  the  knee,  are  opened  ;  and  the  severity  of  the  shock  is 
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indicative  of  ttie  amount  of  misctiicf  inflicted.  An  Iiab  Already  be^H 
stated,  the  sliovk  is  more  severe  when  a  wound  is  inflicted  by  a  conlelP 
bullet  from  a  rifle,  than  when  made  b^'  a  spherical  ball  from  the  old 
smootli-bore.  Thus,  if  a  bullet  appear  to  have  traversed  the  chest,  but 
in  reality  has  been  deflected  under  the  skin,  the  comparative  absence  of 
shock  will  siTve,  to  a  certain  extent,  to  prove  that  visceral  mischief  has 
not  been  inflicted.  In  some  cases  the  shock  nlone  appears  sulHcient  to 
kill;  thus,  a  man  shot  by  a  pislol-bullet,  which  traversed  the  distended 
stomach,  died  in  a  few  seconds  from  sliwk,  there  bcinjtc  no  l>leediug  of 
impdrtance,  or  other  discernible  cause  of  immediate  death  (Taylor).  In 
some  cases,  however,  that  are  mortal,  the  symptoms  of  shock  are  bi 
slight 

The  Primary  Heeinorrhage  from  gun-shot  wounds  varies  \u 
sarily  according  to  the  Hitualiou  of  the  injury  and  the  size  of  the  veKseU 
injured;  cttleritt  paribttit,  iUG^^e  vfoiuids*  bleed  less  than  other  injunes; 
but  in  all  cases  a  certain  and  in  mnny  a  large  and  fatal  quantity  of  blood 
is  lost.  When  the  Hesliy  parts  of  a  limb  are  perfotateii  by  a  bullet,  the 
beemorrhagc  is  usually  very  iritlintr,  the  vessels  divided  being  small,  and 
contused  rather  than  cut  across  If  the  whole  of  a  limb  ))c  torn  away 
by  a  cannon-shot,  the  arteries  of  the  ja^<;ed  stump  do  not  bleefl,  for  the 
same  reasons  that  those  of  a  limb  torn  away  by  machinciy  do  not;  viit,, 
the  contraction  and  retraction  of  the  ruptured  internal  and  miiblle  coats, 
ami  the  twisting  of  the  external  ceUidar  coat  over  them.  Thi«*  expla- 
nation is  disputed  by  Vfrneuil,  who  has  described  instances  where,  in 
severe  gun-shot  and  sliell-wounds  of  the  lej;  m]!nrin§  amputation,  the 
arteries  had  all  their  coats  cut  through  at  the  same  level,  and  yet  b£cm* 
orrhagc  did  not  occur.  But,  though  it  may  be  stated  as  a  general  rnio 
that  gun-shot  wounds  do  not  bleed  much,  yet  when  a  large  artery,  as 
the  carotid,  iliac,  or  femoral,  is  cut  acrosK,  violent  and  su*ldcnly  fatal 
bfeinovrhage  will  occur — the  vensel  blee<liug  as  freely  as  If  divided  with 
the  knife.  Bullet-wounds  of  the  large  and  deep  arteries  of  the  chest 
and  abdomen  are  almost  immediately  fatal  from  htcmorrlmire.  The 
greater  number  of  those  wb'i  die  on  the  field  of  buttle  peri*h  from  this 
cause.  It  has  often  been  observed  that  arteries  escaiKJ,  thougli  lying 
apparently  in  thedirect  track  of  a  ball  In  such  cases,  however,  though 
primary  hieraorrhagc  do  not  occur,  the  llal»iltLy  to  secondary  hicmor- 
rhage  is  great,  in  consequence  of  the  artery  which  has  been  contused  by 
the  passage  of  the  bullet  slouching  at  a  later  period, 

Gun-frhot  wounds  always  Inflame,  with  much  S'^veUlng,  Infiltra- 
tion, and  Tension.  The  pain  which,  at  the  moment  of  infliction,  may 
bave  been  but  flight,  bei-omes  extremely  acute  when  inflammation  has 
set  in,  owing  principally  to  the  great  tension.  This,  indeed,  is  one  of  tbe 
most  remarkable  phenomena  of  gun-shot  itijury,  and,  by  giving  rise  to 
strangulation  of  the  tissties,  is  often  the  cause  of  serious  mischief.  The 
inUiimination  speedily  terminates  in  suppuration,  often  most  profuse 
and  extensive,  not  oidy  in  the  track  of  the  ball,  but  widely  diflfused 
through  the  neighboring  parts.  A  ]>eriod  of  great  danger  in  gun-sbot 
wounds  is  that  about  wldch  the  sU»nghs  begin  to  separate,  usually  from 
the  sixth  to  the  twentieth  day;  and  before  this  time  it  is  often  impos- 
sible to  ascertain  the  precipe  extent  of  the  disorganisation.  At  this 
peritid,  aUo,  Con  sec  tit  ive  Heemorrhage  is  very  apt  to  comoon,eveQ 
at\er  very  slight  exei'ti'>n,  without  any  warning.  Baudcus  states  that 
this  occurrence  is  most  likely  to  happen  on  the  sixth  day.  This  may  be 
suddenly  fatal,  and  is  always  more  dangerous  than  the  primary  hormor- 
rhage,  nut  only  on  account  of  the  ditllculcy  of  arresting  it,  but  because 
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the  pMtieot  has  been  already  weakened  by  serere  inflammation  nnr\  »ii|> 

ftiiration.     Secoiuiary  liiemonimge  may  occur  fi'om  other  cansos  than 

the  Hcpuration  of  the  sU>tighs  anrl  the  t-on'^eqiient  0|>enin|ur  «p  of  a  con- 

tUB«l  or  intlHme<1  artery.     It  may  take  place  from  nn  artery  woniifled 

by  a  Hpiculnm  of  frnctured  bone;  and  from  the  ftnme  cause  it  mny  ari^e 

At  nny  )>eiJod  until  all  detached  bone  ia  separated  nnd  the  wound  firndy 

ci<-*atri?»ed.     Chishoira,  of  the  American  Confederate  army,  menlions  a 

CA.EM:  of  death  by  secondary  hiemorrhnge  on  tlie  3:2Sth  day  after  a  5iun- 

si20t  Tracture  of  the  upi»er  third  of  the  thijrh,  owiui;  to  a  wound  of  tlie 

fV* moral  artery  by  a  detaciicd  sequestrum.     Independently  of  this  danger 

from  flecondnry  hnemorrhage,  the  patient,  if  his  limit  Im»  saved,  may  have 

to  onderj^o  long  aT)d  tedious  processes  of  exfoliation  of  dead   bone,  and 

run  tlie  ri«k  of  intercurrent  attacks  of  erysipelas,  hospital  gangreue, 

itxti   visceral  mischief. 

Tlierc  is  every  reaiton  to  believe  that  warfare  in  modern  times  is  fully 

a«    destructive  to  life  as  it  was  formerly,  if  not  much  more  so;  not  in 

the   -proportion  of  the  killed  to  the  number  of  combatants  engnged,  I>nt 

in    r^lniion  to  the  recovt-ries  among  the  wounded.     This  at  rtrt*t  sight 

»f»|->«?arft  n»mnikable,  wlien  we  consider  the  great  advances  that  hnve  of 

l«tc    years  lieen  made  in  the  surgical  treatment  and   in  sanitary  arrange- 

mo«»  ts.     But  it  is  readily  explained  by  tlie  facts  that  the  size  nnd   form 

**^    Vlie  projectiles  now  u^^ed,  and  the  fmces  with  which  they  are  driven, 

Huch  as  to  render  the  wounds  inflicted  by  them  infinitely  more  de- 

'''^*<:iivc  than  they  used  to  l»€;  and  that  the  advance  in  surgicnl  treat- 

'^»^l  18  thus  more  tl»an  neutralised  by  the  more  deadly  nature  of  the 

0*-*ries,  whilst  the  enormous  number  of  men  engaged   has  yit-ddod  so 

''^v  a  proportion  of  sirk  nnd  wounded  thnt,  after  the  first  few  weeks, 

^^   eanitnry  arrangements  have  hitherto  broken  iluwn  under  the  pressure, 

*0«.l      nocondnry   septic    diseases    have   connnitled    tlic    most    frightful 

rax- «^jj|.,i.     The  complete  surgical  statistics  of  the  great  Franc^^Oerman 

^*  r    have  not  yet  been  made  public,  but,  so  far  as  can  be  ascertainetl, 

"i*^r-€cnn  be*  but  little  ilonht  that  the  result  of  excisions  and  ampnta- 

liovx»,  as  well  as  those  attending  the  treatment  of  compound  fractures, 

*&»•«  far  Ie.-*s  satisfactory  than  in  oilier  recent  wars. 

*X*KEAT>iENT. — The  sUglitcr  and  purely  3U|>erHcial  gun-shot  injuries 
ge»i  •rally  merely  require  to  be  treated  on  tlie  ordinary  principles  tb^t 
guide  us  in  the  m:iuagemeut  of  oontuaious  nnd  lacerations  generally. 
W  li«n  they  affect  the  iiead,  chest,  or  alxlomen,  they  present  so  many 
ctrxsinnsianeeH  of  special  importance,  that  we  must  defer  the  oondidura- 
lion  of  ihem  uniil  wo  treat  of  injuries  of  those  regions. 

iti  ftll  cases  of  gun-«hot  wound,  tvhctlier  amputation  be  tdtimntely  re- 
iiuire*j  or  not,  wriain  immtfdiatf.  nttentionn  are  necessary  in  onler  to 
plRce  i|,i»  bulferer  in  some  degree  of  comfort  and  safety.  Thus,  if  a  per- 
*^^  he  fchot  through  the  fleshy  part  of  a  limb,  no  hone  or  vessel  of  im- 
I'pHnnc*  being  injurerl,  the  part  should  be  covered  with  wet  cloths,  and 
P''**ci'i|  in  nn  easy  position.  Jf  there  Iw  abundant  venc»us  hajmonhage, 
*hu  limb  slioidd  l»e  raised;  and  if  this  do  not  arrest  the  bloedin;^,  a  com- 
P'^a  •lionid  Ik!  used.  If  tlie  luemorrhaire  be  arterial,  a  tourniquet  must 
applied.     So,  also,  A  tourniquet  should  bo  employed  if  there  be  rapid 


"ll'ping  of  bUKKl. 


*•  a  limh  Ikj  smashed,  or  torn  away,  a  tourniquet  should  bo  applied 
y^^^*  lightly  upon  the  stump,  which  must  be  covered  up  in  wet  cloths. 
MtL^  I>res*ure  oflhe  tourniquet  will  not  only  arrest  hremorrhage,  but  will 
ig^^'  Ihal  ■pasmo*lic  quivering  of  the  muscles  of  the  mangled  limb  which 

*^»  paiuful  to  tlic  suUerer. 
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If  the  hea<1  or  neck  Im?  woimdcrl,  cold  wet  ple<1get9  should  bo  »pplii 
And  liiemorrhngc,  whether  veDuus  or  arterial,  should  be  arrested 
proftfttire  with  tho  fiiiiiors. 

If  tho  chest  be  sliot  thton^li,  the  patient  should  bo  laid  on  the  injur«d 
side,  nn<l  cold  oinploywl.  If  omphyHenin  occur,  or  if  air  fre»;ly  paaa 
tliroutrh  tlie  wound,  n  lH)dy  Imndage  imiKt  be  tightly  npplied. 

If  the  nbdonien  he  wounded,  llie  pnlient  should  be  hiid  on  the  injni 
side,  if  the  afte.riure  be  hitenil;  if  it  be  central,  on   hia  b.-uk,  witli 
knees  bent  over  a  log  (*r  knnpsAck,  or  otiier  support.     If  the  intestii 
protrude,  it  must  be  washe<l  and  returned  ftt  once. 

In  addilion  to  those  immedintc  attentions,  which  may  be  bestowQ^ 
npon  BUircrers  from  gun-Bhot  wounds  before  they  nre  sent  to  tlie  hospll 
for  more  methodicnl  trfalment,  the  influeucc  of  tlio  shock  shotdd  l>e  coui 
tcnii'tcd  by  the  administration  of  a  liitle  brandy-and-wuter,  and  plenty 
of  cold  water  should  be  given  to  Blla^-  thirst. 

Gun-shot  Wounds  of  the  Extremities  may  be  divided  into  two 
great  classes  in  relereucc  lo  trcatuuMit: — I.  Those  that  do  not  requii 
amputation;  II.  Those  in  which  amputation  is  necessary. 

I.  Those  cases  of*  gnu-sliot  injury  iliat  do  not  require  amputation 
must  bo  treated  on  the  priuciplcs  th:\t  guide  us  in  the  mniiagemcnt  of  al 

contused  and  lacerated  wounds;  the 
Surgeon  bearing  in  mind,  however,  tlia^ 
these  injuries  nre  esi>eciftlly  apt  to 
followed  by  extensive  and  intense 
fiutnmatory  action,  and  that  slonghinj^ 
will  inevitably  result  in  every  part  lI 
has  been  touched  by  the  btiM. 

The  flist  point  to  be  aUendM   to 
these  cases  is  the  Arrest  of  Heemor- 
rhage.     In  general,  this  may  not  gii 
much  trouble;  but,  if  a  Inrge  vessel 
injured,  the  loss  of  blood  will   rapidly" 
]irove  fa  trd,  unless  immediatelyftltippefl. 
The  bleeding  may  in  the  Urst  in«*lauce 
be  stopped  by  direct  pressure  with  the 
fingers  on  the  blee<ling  part,  ftdlowed 
by  the  application  of  the  t<»urni<piet ; 
or,  if  this  instrument  be  not  at  bund, 
of  some  simple  substitute,  Hiich  as 
])ebblc,  of  alKiiit  tho   size  of  an  e| 
rolled  in  the  ntiddle  of  a  pocket-hunl 
kenhief  and  laid  over  the  artery, 
ends  of  the  handkerchief  being  knoll 
round  the  limb,  iiml  then  twisted 
liglitly  with  a  ]tieee  of  stick  or  the  hll 
of  a  sword  passed  ntider  it  (Fig.  HH).     The  wound  in  tlie  artery  may 
renrler  auipntatiou  of  the  limb  uecensiary;  if  not,  htemorrlmge  mn'*t 
perniHiu'ntly  arrested  by  making  an  incision  down  to  tho  bleeding  ves* 
and  applying  a  ligature  on  each  »tdc  of  the  wound,  for  reasons  that  will 
he  fully  Htateil  when  we  come  to  speak  of  Injuries  of  Arteries.     In  mili- 
tarv  practice  such  operations,  however,  appear  to  lie  very  rare,  and  the 
ligature  of  a  large  artery  for  primary  hiemorrhage  after  gun-shot  injury 
is  scarcely  ever  practised.    The  fact  is  that,  if  a  large  artery  be  wounded, 
the  patient  usually  dies  outright  from  hnemorrbage  before  nuyihing 
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he  lUine  to  arrest  it.  If  a  sranll  vessel  only  be  divuled,  the  hieraorrhage 
will  8po«<ltly  consc  of  itself. 

Tlir  s<H*(»nfl  point  tr>  \u>  nttendc4l  in  is  tlie  Sxtraotion  of  Foreign 
Bodies,  such  as  shot,  slugs,  or  biillfts,  wntldinp,  pieces  of  ulotliin-jr  that 
liAvr  hren  enrrioil  in  with  the  hull,  splinters  oT  bone,  and  otiier  iiialtera 
of  a  lik*?  kind.  These  will  gonenilly  be  found  nenr  tlie  npcrture  of  exit, 
throuifh  whteli  they  muy  o\\vu  be  more  easily  cxtrnetvd. 

If  the  hulht  bidwi.,  it^  toother  wiili  foieiKn  bodies  nccompan\*iHg  it, 
«Qcb  as  piucTS  of  clothinj^,  mtisl  be  extracted  through  the  wound,  or  cut 
out  by  a  i*f)unter openint^.  This  second  opening  is  often  of  parent  utility 
in  niTordirig  a  ready  exit  for  subsequent  difi<:hnrifes,  &e.  Pidpation  of 
the  limb  or  reG:ion  struck  will  often  lead  to  the  diwovery  of  the  bullet, 
when  it  lies  nmonfl:sc  the  muscles  or  beneath  the  skin.  A  consideration 
of  the  ilirectiou  whence  the  bullet  came,  and  the  position  of  the  patient 
vben  hit.  will  often  direct  atletition  to  the  sfjot  where  the  ball  has  lodged. 
If  possible,  the  same  position  of  body  or  limb  should  be  nssutned  ;  the 
track  of  ihe  bullet  will  thus  lie  straightened,  and  the  finsrer  or  prolie  cnii 
br  carrii'rl  down  to  it  more  readily.  In  searching  for  bullets  ami  other 
fori'ljiTn  Itodies,  care  must  be  taken  not  to  probe  the  wound  unnecessarily 
from  mer<!  curiosity,  or  so  as  to  cxcile  irritation;  in  many  cases,  the 
intro4liiction  <»f  the  finger  ik  far  more  useful  than  that  of  the  probe.  The 
Advice  givi»n  by  Ambroiso  l*arc»  three  hundred  years  Oiio,  with  regard  to 
the  examination  of  gun-shot  vvoniids,  can  scarcely  be  improved  upon. 
After  advising  that  the  examination  of  the  wound  be  made  as  soon  after 
the  injury  as  possible,  before  swelling  and  innammation  set  in,  he  says: 
"This  ia  the  principal  thing  in  tlie  performance  of  this  work,  that  you 
place  the  patient  in  just  such  a  posture  ns  he  was  in  nt  the  receiving  of 
the  wound  ;  for  otherwise  the  various  motions  and  turning  of  the  mus- 
cles will  either  hinder  or  8traig!»ten  the  passage  forth  of  the  contained 
i»*8.     You  shall,  if  it  l>e  posHjble,  search  for  these  bodies  with  yonr 

_jer.  thai  you  may  the  more  certainly  and  exactly  i)Ci'eeive  ihem.     Vet 

the  bullet  l>e  eiilered  somewhat  deep  in,  then  you  shall  search  for  it 
wltli  a  round  uiid  hlunt  probe,  lest  you  put  the  patient  to  pain.*'  The 
rxtrafiinn  of  tha  hnllH  should  bo  accomplished  without  delay,  before 
inlSammntion  Uhr  t^el  in,  and  the  lips  and  sides  of  the  wound  have  become 
ftWotl<^n.  As  Maeleofl  juntly  observes,  the  extraction  of  the  ball  not  only 
removes  n  source  of  physienl  irritation  and  sntfering,  but  also  of  menial 
dimfiiietiide,  The  mind  of  the  patient  becomes  more  tranqviil  and  easy, 
Bnllets  cannot  be  allowed  to  remain  lodged  in  the  body  with  impunity. 
It  ia  true  that  in  some  cases  they  Itecome  encysted,  anil  so  cense  to  irt'i> 
but  in  the  great  majority  of  instances  they  produce  sutferit»g  and 
•titiittonal  disturbance,  and  may  at  last  occasion  fatal  mischief;  for, 

thnatzh  a  bidli't  may  ctmlitnie  fixed  for  years,  yet  it  may  at  last,  under 
tlio  inflitenre  of  muscidar  at-tinn,  gravity,  or  the  absorption  of  fat,  begin 
to  iB'>ve  and  to  give  rise  to  injurious  consequences.  If  any  foreign  body 
he  v*Tv  liLrhlly  fixed,  so  that  it  cannot  easily  be  removed,  it  must  be  left 
tit'  I   by  suppuration.     Sometimes  a  bidlet  is  lirmly  tixed  in  the 

cai  ^trufturo  of  the  articular  end  of  a  bone.     It  may  be  removed 

Uirnoe  by  means  of  an  elevator  <)r  by  the  screw.[iole. 

Various  instruments  are  used  for  the  detection  and  removal  of  bullcta 
jtnd  other  foreign  bodion.  There  is  usually  no  material  difficulty  in  de- 
Ufetinsf  the  presenc«  of  a  bulh-t,  by  means  iy'C  an  ordinary  steel  probe  of 
•ilflicicnt  leufstli.  In  some  ca-ses  of  peculiar  and  exceptional  dillicnlty, 
whore  l\\v  bullet  is  lodged  deeply  in  the  cancellous  structure  of  a  bone, 
or  amongst  swollen  and  inllltralcd  tissues,  its  presence  may  be  detected 
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by  the  ingenious  device  adopted  by  N^laton,  in  the  case  of  Qaribaldi,  or 
passing  a  probe  armed  with  a  piece  of  unglazed  porcelain  down  to  the 
suspected  site  of  the  bullet,  and  seeing  if  a  streak  of  lead  were  left  on 
the  rough  surface  of  the  china  (Fig.  89).  BoHet-detectors  liave  also  l)een 
contrived,  in  which,  by  an  arrangement  of  two  isolated  metal  probes  in  a 
cannula  connected  with  a  galvauometer,  the  galvanic  circuit  is  com- 
pleted when  the  bullet  is  touched,  and  the  needle  of  the  galvanometer 
deflected ;  or,  instead  of  the  latter  instrument,  the  ordinary  tele^rraph 
alarum  may  he  interposed.  For  the  removal  of  bullets,  long  and  strong 
forceps  are  required,  the  action  of  wliich  may  be  aided  by  a  screw-probe. 
The  accompanying  woodcuts  (Figs.  90,  91,  93,  93,  and  94)  represent  the 
best  forms  of  hullet-screws,  forceps,  and  extractors. 
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V\g.  89. 
Prob«. 


FiffH.  flO,  91,  92  — BuHet-screw, 
Forceps,  and  Extractor. 


Fif .  93.  -BDUaUforcepi. 


Ftff.  M. 
Hook    SpUi 
ter-Foreepi. 


Tlie  fpHnters  produced  by  the  passage  of  a  ball  througli  a  hone  are 
more  numerous  and  lar<i2:erf  when  the  injury  has  been  inflicted  with  a 
conicle  rifle  ball.  The  impetus  of  this  projectile  is  so  great,  and  its 
wedge-like  action  so  destructive,  that  the  bone  struck  is  shattere<l  into 
a  number  of  fragments,  as  well  as  split  longitudinally,  often  to  a  great 
extent.  These  fragments  are  detached  to  a  greater  or  less  extent  from 
their  connection  with  the  soft  parts,  and  carried  out  of  the  axis  of  the 
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llnoU.  Dupiivlren,  who  wns  Tond  of  systematizing,  has  oUasiflecl  eptinters 
of  this  kind  niukT  the  three  heads  of  pruHurv,  tffcondary^  and  tertiary^ 
By  primary  s|>linter9  are  meant  those  wljieh  are  eairied  c*orn|ilelely  ucrobs 
ttie  limh,  detached  Tram  the  soft  parts,  and  hedged  near  the  aperltire  of 
exit.  The  secondary  splinters  are  those  wideh  are  still  nttiu-lied  by  a 
strip  of  periosteum  ur  lihrous  tissue  ;  and  the  hrtiarytiTe  those  portions 
of  hono  which,  from  the  violence  done  to  them,  oRen  necrose  and  sepa- 
rate at  a  «iil)seiiiient  period.  The  treatment  of  tln-se  differenl  kinds  of 
«plinlers  must  necessarily  vary.  The  primary,  which  are  already  com- 
fdcifly  detached  and  are  incapable  of  omsolidation,  must  be  treated  as 
foreijjn  iKidjes  and  extracted.  The  secondary,  if  very  loose,  must  also 
be  reiDove<l ;  hut,  if  more  tlrmjy  fixed,  they  may  be  pUHhed  into  the  axis 
of  the  injured  b^me  and  left,  when  they  may  becnme  concolidated  by 
caIUis,  auil  so  serve  in  the  reconstruction  of  the  bone.  The  tertiary, 
which  do  not  si-parate  until  about  six  or  seven  weeks,  must  l»e  remove*! 
ftfl  soon  as  pOH!«ili|e ;  if  they  become  engn^eil  in  a  mass  of  cidhis,  it  mny 
be  n  considtruble  time  before  they  are  loose  enough  to  be  removed;  and, 
uDLiI  then,  minuses  Icadinj^  down  to  them  will  remain  open  even  lor  years, 

'I'he  reunion  of  comminuLed  gun-shot  I'ractures  may  lie  assisted  by  the 
reseetioti  f>f  the  fractured  ends  of  the  bones  in  ap|»ropriate  cases.  This 
plan  has  l»cen  especially  successful  in  the  boues  of  the  up|>er  extremities, 
riie  ends  thus  resected  may  furtiiermore  be  kept  in  apposition  by  me- 
toUic  sutures,  according  to  the  ^l^n  suggested  by  Howard,  of  the  Ame- 
rican army. 

In  those  cases  in  which  Hniall  shot  are  lo<1ged  under  tlie  skin,  they  may 
be  turned  out  by  l>eing  cut  down  to  with  a  line  scalpel. 

The  Treatment  of  the  Wound  itself  must  be  condnctetl  on  ordi- 
nary surgiiml  piineiples.  As  has  already  been  staled,  lliere  will,  as  a 
rule,  be  Tioleikt  inflammation  nn<l  slou^liinff  along  the  whole  track  of  the 
ball;  nlthongli  instances  have  been  recorded  of  prininrv  union  in  gun- 
shot wounds  uncomplicated  wiih  fracitire  or  the  loilgmeui  of  foreign 
bodies.  The  principal  points  to  be  atlen<led  to  are,  consequently  to 
lindl  the  inllammalian,  to  watch  and  facilitate  the  separation  of  Ihu 
aloii^hs,  and  to  pay  scrupulous  attention  to  cleanliness. 

Bv  adopting  in  suitable  cases,  and  under  circnm^itances  where  the  re- 
(}UL<tiie  time  and  atientiitn  can  be  spaix-'d,  the  antiseptic  nteihod,  hotli 
iailaromntory  action  and  the  formntion  of  slouglis  may  lie  avoided. 
Under  this  treatment,  repair  of  gun-shut  fiaetnre  without  suppuration 
or  slonghing  has  in  at  least  one  instance  been  re|mrted.  In  any  case, 
no  tisrni  can  accrue  if  the  (Irst  dressiuj^  be  conducted  after  that  plan  ; 
if  SMppuraiion  then  ensue,  ii  may  still  be  treated  by  the  usual  methods 
with'tut  ilettimcnt  to  the  patient  who  xvill  have  had  the  diance  given 
Uiui  of  escupiui:  the  sufferings  and  exhnuslion  attendant  on  the  healing 
of  no  extensive  wound  by  the  second  intention. 

lo  limit  ihtf  ittjlammation^  it  was  common  practice  with  mili-- 
tii:  ifis,  and  still  is  so  willi  the  French,  to  enlarge  by  incision  ihe 

KMnnd  ni»de  by  ihe  tmlU  with  a  view  of  preventing  tension  uud  strangiu 
lathm  of  (lart**.  Since  the  lime,  however,  when  John  Hunter  pointed 
out  that  an  inci*i>(on  could  not  alter  the  nature  of  u  contused  wound,  and 
only  su]H'ruildcd  another  injury  to  the  one  already  itiUictcd  by  tlic  bullet, 
DriUsh  Surtfeons  have  employed  the  knife,  in  the  early  stages  of  gnn- 
abot  w4Minds,  only  for  the  pur|>ose  of  facilitating  the  securing  of  bleed- 
ing ve»sela,  or  the  extraction  ol'  foreign  lM»dio9.  In  the  more  ailvanced 
ctAge»,  however,  free  incisions,  which  sh(»uld  be  made  in  the  direction  of 
the  axis  of  the  limb,  are  commonly  lequii^sil  in  order  to  lessen  inSam- 
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infltory  tension,  to  prevent  the  extension  of  slonghing,  And  to  favor  the 
esca)>e  of  disdmrge. 

Tho  best  mode  cjf  lessening  inOnmrnation  in  a  gun-sliot  wound  !n  the 
enrly  stn^es^  and  more  especinlly  ii»  l>ot  climates,  is  cither  coUi  irri 
tion  or  the  npplicalion  of  dry  cold  liy  nionna  of  it-e  in  India-nibbcr  ba; 
conjoined  with  position  and  rest;  at  a  Inter  period,  wnter-dressing  a 
poullifcs  will  be  more  naeful.  As  suppuration  conies  on,  we  must  su 
Btilnlc  warm  applications  for  the  cold,  so  as  to  hasten  the  formation  of 
matter  and  the  separation  of  the  sloughs,  whilst  disinfectants  should  be 
freely  used  to  the  whole  cavity  of  the  wound.  All  bagging  and  bur- 
rowing of  matter  must  be  cai*efully  guarded  against  by  jioHition  and 
pressure  and  drainage,  and,  if  need  be,  a  eouniei'-opening.  Free  in- 
cisions ma}'  also  now  be  required.  These  should  not  bo  <Jelayed  too 
long.  They  maybe  required  for  two  purposes;  first,  to  remove  the 
tension  resulting  from  deep  infiltration  of  the  limb  by  inUanunalory 
effusions,  and  by  that  means  to  prevent  the  strangulation  of  the  tissue 
and  remove  the  severe  constitutional  reaction  that  is  always  consequent 
to  and  dependent  upon  this  local  inflatnmatory  tension  ;  and  secondly, 
to  open  uj)  purulent  colleetions,  which  often  depend  upon  tlie  irritation 
of  splinters,  portions  of  clothing,  and  other  foreign  hodies  that  could 
not  be  removed  in  the  fust  inslnnce.  When  the  iittlamniatory  action 
runs  very  high  and  will  not  yield  to  the  measures  just  enumerated,  it 
may  be  necessary  to  compress  or  to  tie  the  main  artery  lending  to  the 
part.  At  tlie  |)eriod  of  the  loosening  and  separation  of  the  slongha, 
there  is  alwnys  especial  danger  of  the  supervention  of  consecutive 
bffmorrhagc.  The  patient,  consequently,  at  this  time  requires  to  be 
carefully  watched:  if  the  wound  be  in  the  vicinity  of  a  large  vessel,  a 
tourniiiuet  should  be  placed  loosely  round  the  limb,  so  us  t<»  be  screwed 
up  at  a  moraent*s  notice;  and,  on  iho  supervention  of  bleeding,  the 
artery  must  Iks  ligatured,  if  possible,  at  the  seat  of  the  wound,  or,  if  tliis 
be  not  practicable,  in  the  most  convenient  situation  above  it;  and  if  this 
do  not  arrest  the  bleeding,  recourse  ^Itould  be  liad  to  amputation.  ]u 
seeondary  hremorrhage  following  gun-shot  wounds,  Neudorfer  recom- 
mends the  employment  of  a  tem|)orary  ligature.  The  mt'lhod  adopted 
by  him  coUHisls  iit  exposing  the  artery  exactly  aa  in  the  ordinary  opera- 
tion for  the  ligature;  a  silk  thread  or  a  wire  is  then  passed  roimd  the 
vessel,  and  the  two  entis  are  earrie<I  separately  through  the  soft  parts 
of  one  side  of  the  wound,  so  as  to  appear  about  half  an  ineh  from  the 
edge,  and  about  h;ilf  or  tliree  quarters  of  an  inch  apart.  The  ends  are 
then  fastened  to  a  half  cylinder  of  eoik,  and  are  kdt  from  forty-eight  to 
seventy-two  hours,  when  they  are  i*emoved. 

Serious  results,  such  as  abseeeses,  profuse  diseharges,  necrosis,  oatco- 
myelitic,  and  the  separation  of  splinlt-TS  of  bone,  must  be  subsequently 
looke<l  for  in  many  caHt's  ;  and  these  results  may  be  prolonged  for  many 
years,  at  last  perhaps  wearing  out  the  patient  if  the  cause  of  irritation 
be  not  i-emovcd.  Thus  General  Hem  required  to  have  a  bullet  removed 
by  Liston  from  tlie  extirnal  condyle  of  his  femur,  nineteen  years  after 
it  first  lodged  there;  and  Marshal  M<»ncey  died  forty  years  alter  the 
receipt  of  a  gun-shot  wound,  from  its  effects.  A  soldier  who  waa 
wotmileti  at  the  storming  of  the  Kednn,  died  tinder  my  care  in  the  UnU 
Bity  College  Hospital,  two  years  and  a  half  after  thai  event,  of  ex- 
haustion I'csidting  from  a  bir^e  lumbar  abscess.  On  examination  it  was 
found  that  the  bullet,  which  had  entered  the  left  side  of  the  chest  and 
wounded  the  Inrig,  traversed  the  diaphragm,  mttched  tlie  spleen,  passe 
between  the  ki<lney  aud  supraiXMial  body,  and  [>erforated  the  spine,  w 


the  ^ 
tii^^H 


CONDITI0X3    BBQUIRIXO    AMPUTATION. 


247 


l^ing  encapsuled  on  the  right  aide  of  one  of  the  vortcbne,  pressing  upon 
tho  right  renal  vcs^^eU.  Itut  irritation,  ami  that  of  the  ecqiiostra  from 
the  ihjiircd  spine,  produced  the  AbM;css,  from  the  e^oct  of  which  the 
patient  died. 

The  aperture  of  exit  always  iieals  sooner  than  the  aperture  of  entry; 
©winj:,  probably,  as  Neudorfer  oiiserves,  to  the  bullet  having  lost  its 
luteral  action  iu  itH  passage  through  the  tissues,  and  merely  cutting  its 
vrny  out.  U  is  at  the  point,  he  remarks,  where  the  lateral  action  is  lost, 
Ih.tt  henlintr  begins. 

11.  Amputation  is  reqnireil  in  gun-shot  injuries  iu  two  classes  of 
Cas«$  of  very  dissimilar  character. 

•  In  cases  where  the  limb  has  been  wholly  or  in  part  carried  away,  or 
I  "Where  it  is  evidently  hopeleosi}'  shnttcred,  the  ragged,  conical,  and 
[quireriag  stump,  or  the  mangled  remains  of  the  )im)>,  must  be  removed. 
'in  such  cttAea  there  can  be  no  doubt  whatever  in  the  mind  of  any  Sur- 
geon, as  to  the  necessity  for  imnieiliiite  aiuputation. 

But  there  is  another  class  of  cases,  where  amputation   is   also  very 

commonly  required,  though,  to  a  Surgeon  judj^ing  stjlely  from  the   ncci- 

tlcnts  of  civil  life,  it  mipht  not  nt   first  a[»pear  necessary,     '^hc^c  arc, 

1  eiijM»cialIy,   cases  n{  rnmpotnid  ffun-nhot  frncturt's  of  the    lhi<jh^   hullft- 

vsmnd*  **/  the  i'nef'joint^  antl  many  bimilar  injuries  of  llie  leg.     Injuries 

«ucb  a«  these,  occurring  from  other  causes  in  civil  practice,  might  admit 

of  an  attempt  Inririg  made  to  save  the  limb,     liut  in  military  practice  it 

'is  different ;  here  the  attempt  to  save  the  limb  may  be  followed  by  such 

extreme  local  and  constitutional  disturbance  as  to  jeopardise  seriously, 

and  probably  to  destroy,  the  patient's  life.     Jn  such  ciroumstnnces,  eon- 

I  ikerVAlittm  ia  often  a  fatal  error,  and  to  save  life  the  limb  must  be  sacri* 

U|mI.     The  injury  for  wliich  an  experienced  army  Surgeon  knows  that 

^Hpntation  is  imperative,  may  hn^k  )>nt  trifling,  and  to  the  patient  himself, 

^r  to  tli«  civilian,  msy  appear  to  justify  treatment  I>y  less  severe  pro- 

oednro;  hut  experienL*c  has  incontesiably  shown  tlmt  iu  amputation  is 

ftlu  Mily  chance  of  Safely  iu  f{un-shut  wounds  of  the  lower  third 

[of  :  .  and  of  the  leg.  IVacturing  the  bones,  or  injuring  the  knee- 

fjniht.     Unpiiytren   states   that,   in   rejecting  amputation   in   compound 

i£racturv-«  of  tht;  extn?mities  from  gun-shot,  we  lose  more  lives  Ihan  we 

■ttp  Umbs;  and   llcnncn  is  of  opinion  ttiat  in  all  ^^ambiguoiis  cases'' 

Hi^HttAtion  should  be  performed. 

I     The  following  is  a  specificatioa  of  the  chief  conditions  in  which  am- 
[  pot&tion  is  required. 

I      I.  When  the  whole  limb  is  carried  off,  a  rngged  stump  merely  being 

hoft;  so,  likewise,  if  the  lirab  be  completely  crushed  and  dijiorganised, 

I  whether  i>y  direct  blow  or  by  a  "wind  contusion"  though  still  left  ad - 

1  or  again,  if  the  prbicipal  vessels  be  injured  and  the  soft  pacts 

iwa\',  though  the  bone  be  intact,  the  limb  cannot  be  preserved, 

.      ..  Am|mtjition  is  es;>ecially  necessary  iu  some  of  the   more  serious 

Uniiirif^  of  the  lower  e.xlrcmity;  thus,   if  a  bullel  divide  the   femoral 

H^^  <*  scmtic  nerve,  and  splinter  the  thii^h-bonc;  or  if  the  sciatic 

Hb"<  ^-  part:^  at  the  back  of  the  thigh  be  carried  away,  although 

tlic  'Ud  bone  be  left  uuiiijureil,  th*;  case  is  one  for  amputation; 

&ui^  .  it  may  be  stated  generally  (though,  doubtless,  there  are  ex- 

Icepiuios  to  this,  as  to  alt  geuerid  rules  in  surgery)  that  all 'Yinifforcnfi 

l/Vo'""""  '-^  the  luwtfr  tktnl  of  the  femur  oceasiomMt   by  gun-shot  ro- 

[ijai  MtloD.     The  mortality,  however,  after  ampiititiion  for  gun- 

IftbiK  Mijuij,  ufthe  upfut$-  ttrn-thirdn  of  the  thifjh  is  so  very  j^rcal,  that  many 

|8iirgt^u«  have  abaiidoneil  the  operation  iu  these  eases,  and  professional 
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opinion  is  unseltled  as  to  the  course  tliat  slmtiM  be  pursne^l.  In  tliv 
St^hleswig-IIolHlfin  war  of  1849,  it  became  a  question  with  many  of  lh« 
Ocrmaii  and  Danish  Surgpons  wlicthcr  Ihis  nperntioii  shoiihl  be  cod> 
tinned,  or  wlielher  the  ijatieul  woidd  not  have  a  heller  chnnee  if  Ihe 
jnry  were  treated  on  ontinary  principles  as  a  compound  frncture.  A" 
the  friegc  of  Sehaslopol,  the  rnortalily  nfter  amputaliim  of  Hie  upper 
third  of  a  thigh  was  so  great  in  the  RusAian  nrmy,  that  the  Snr^;oous 
abfindoned  the  o|)eration.  On  llie  other  hand,  it  is  slated  in  the  Ke[>o  ' 
of  the  Hinek  ^sea  Fleet,  that  to  attempt  to  save  (he  liml)  in  any  case 
gun-shot  fnifturoof  tlie  tliigh  was  to  endanger  the  patient's  life.  In  the 
Crimea,  Maelcod  states,  that  a  bad  compound  fracture  of  the  Lhigli  from 
gun-shot  was  synonymous  with  death.  I'his  was  partly  owing  to  the 
bad  health  of  the  troops,  nnd  partly  to  the  terrible  etfects  of  conical 
balls.  In  India,  where  round  hnllets  and  umtchlock  bails  were  more 
used,  the  result  was  not  so  bail. 

Miideod  states  tliat,  althongh  he  made  every  inquiry,  he  could  h 
of  three  cases  only  in  whicli  recovery  had,  in  llie  Crimea,  followed 
coinjiound  fracture  of  the  upper  third  of  the  thigh-bone  without  amjiu 
tiou.  But,  exi-f  ptional  as  were  sucli  recoveries,  he  states  that  they  w 
not  so  rare  as  after  amputation  for  similar  injuries  ;  as  indeed  was  pro 
by  the  fact  that  not  one  patient  recovered  after  amputation  at  tlie  hi 
joint.  Hutin,  llie  Surgeon  to  lite  luvalides  in  Paris,  was  able  to  disco 
twenty-four  cases  of  recovery  after  compound  fracture  above  the  middle 
of  tlie  thigh,  but  no  case  o\'  recovery  alter  amputation  for  injury  of  the 
same  part.  In  the  Hritish  army  in  the  Crimea,  the  amputations  in  the 
upper  third  of  the  thigh,  which  must  have  been  for  compound  fractn 
low  down  in  the  i>ono,  were  fatal,  in  the  ratio  of  80  per  cent,;  of  tit 
in  the  middle,  probably  for  injuries  of  the  lower  articular  end  an<l  kn 
60  percent,  died;  whilst  of  those  in  the  I(/wer  tbirtl,  which  must  ha 
been  for  injuries  of  the  knee  and  leg,  the  mortality  was  reduced  to 
per  cent.  Thu  conclusions  at  which  Miicluo<i  arrives  after  a  care 
inquiry  into  this  question,  are  so  important,  tliut  1  give  them  in  his  own 
words.  He  says:  "  Under  circumstances  of  war  similar  to  those  which 
occurred  in  the  Kast,  we  ought  to  try  to  save  compound  comminuted 
fractures  of  the  thi^h  when  situated  in  the  upper  third;  hut  immediaU 
amputation  should  be  liad  recourse  to  in  the  case  of  a  like  accidc 
occurring  in  llie  middle  and  lower  thinls."  In  the  great  civil  war 
America,  llie  opinions  of  Siirgeons  apt>ear  to  have  been  dividetl;  and 
conclusion  arrived  at  seems  to  have  been  that,  provided  Ihe  large  ve^s 
and  nerves  were  not  injured,  and  thecircumslauces  in  which  the  patiei 
was  placed  as  to  conveyance  not  1(K)  unfavorable,  the  chance  of  recove 
would  be  equal  whether  au)putniion  were  performed  or  an  attempt  made, 
Bi(le4l  l)y  the  free  use  of  antiseptics,  to  save  the  limb.  But  even  in  these 
circumstances  Hamilton  stales  that,  altliough  his  experience  in  that 
great  war  has  led  him  to  the  cimcUision  that  in  the  upper  third  tlie  life 
is  at  least  hazarded  by  nn  attempt  to  save  the  limb,  in  th;*  mi<Ulle  thinl 
conservatism  and  amputalioi»  aflVird  an  equal  chance,  wliilst  in  the  lower 
third  of  the  thigh  the  chances  are  in  favor  of  umpntatton.  This  is  a  OOD- 
clu&ion  very  similar  to  that  arrived  at  by  Hritish  Surgeons.  When 
attempt  is  uiade  to  save  the  limb,  an  apjKiratus,  the  characteristic  pi 
ciple  of  whirh  is  continuous  extension  and  counter-extension,  with  but 
few  splints  and  banila^es,  should  be  used;  so  the  limb  may  be  secur 
fixed  in  the  plaster-of-['aris  apparatus. 

3.  In  gun-bhoi  fraitures  of  the  boneA  of  the.  Irg^  amputation  heco 
necessary  if  the  tibial  arteries  be  injured,  or  if  the  knee  or  ankle-joint 
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budly  wounded.  If  the  injnry  l>e  in  the  middle  of  tlie  leg,  at  a  distance 
from  tliese  joints,  and  provided  there  be  not  longitudinal  fissuring  of  tho 
bone  leading  into  them,  much  may  he  done  to  save  the  limb,  by  tlie 
extraction  of  splinters,  and  the  removal  of  sharp  and  angular  fragments 
of  bone,  the  limb  being  put  up  in  the  plaster-of- Paris  apparatus.  In 
8uch  cases,  the  patient  may  recover  with  a  shortened  but  otherwise 
useful  limb. 

4.  Gun-shot  wounds  of  the  foot^  if  perforating  and  splintering  the 
tarsns,  require  amputation,  either  at  or  al>ovc  the  anlclc.  Those  of  the 
hand  are  of  s])eciul  interest  from  their  frequency,  in  consequence  of  the 
bursting  of  guns,  or  of  powder-flask  explosions.  In  these  cases,  how- 
ever extensive  the  injury  may  he  tiiat  is  inflicted  upon  the  hand,  Angers 
being  blown  awny,  the  thumb  thrown  back,  and  the  metacarpal  bones 
splintered,  we  must  endeavor,  if  possible,  to  save  a  portion  of  it,  if  it  be 
only  one  or  two  fingers;  and,  owing  to  the  great  reparative  power  pos- 
sessed by  the  hand,  we  shall  often,  in  the  worst-looking  cases,  be  able  to 
accomplish  this.  If  the  thumb,  with  ohc  finger  as  an  opponent,  can  be 
preserved,  it  will  be  of  more  service  to  the  patient  than  any  artificial 
contrivance,  however  ingeniously  made.  It  not  unfrequently  happens 
that  amputation  may  be  required  in  the  more  advanced  stages  of  gun- 
shot injury,  in  consequence  of  mortification.  In  these  circumstances,  it 
mast  be  practised  without  delay,  and  without  waiting  for  the  line  of 
separation.  If,  in  consequence  of  long-continued  suffering  and  discharge, 
the  patient's  health  become  greatly  deteriorated,  and  the  Hmb  remain  an 
aselesB  ap|>endage,  amputation  will  at  last  be  imperative. 

5.  Gun-ahot  injuries  of  joints  are  necessarily  most  serious  and  fatal^- 
the  danger  depending  on  the  size  and  complexity  of  the  articulation, 
rather  than  on  the  extent  of  the  injury.  Woumis  of  any  of  the  three 
large  joints  of  the  lower  extremity  are  especially  dangerous  and  fatal; 
those  of  the  upi)er  extretnity  are  more  readily,  and  iii<1ced  commonly, 
recovered  from.  The  fact  of  a  joint  being  wounded  is  generally  obvious 
enough  from  the  direction  taken  by  the  ball,  the  comminution  of  the 
liones,  and  perhaps  the  escape  of  synovia;  but  a  joint  may  be  fatally 
injured  by  the  longitudinal  splitting  of  the  bone  into  it,  although  the 
bullet  has  not  passed  within  some  inches  of  it. 

In  bullet-wounds  of  joints,  excision  may  be  advantageously  substi- 
tuted for  amputation  in  cases  in  which  the  soft  parts  arc  not  too  exten- 
aively  torn,  the  large  nerves  and  vessels  are  uninjured,  and  the  shaft  of 
the  bone  not  too  widely  splintered,  the  mischief  being  chiefly  confined 
to  the  articular  ends. 

Bullet-wounds  of  the  head^  veck^  or  trovhanlern  of  the  femur,  8i)linter- 
ing  the  bone  into  the  articulation,  are  necessarily  most  serious.  If  they 
be  left  to  palliative  treatment,  the  death  of  the  patient  may  be  considered 
as  almost  inevitable ;  if  amputation  at  the  hip  be  performed,  the  prospect 
is  better;  and,  though  desperate,  the  case  must  not  be  considered  as 
bo|iele88.  This  is  well  illustrated  by  the  result  of  amputations  in  the 
great  war  of  the  American  Rebellion  (p  127).  In  i'rinmrt/ amputations 
at  the  hipjoint  for  gun-shot  injury,  the  mortality  was,  according  to  one 
estimate,  94,  according  to  another,  and  I  think  more  correct,  84  per 
cent.  All  Inlermediate  amputations  were  fatal,  tho  Secondary  ones 
only  at  the  rate  of  77  percent.  If  the  shaft  be  not  too  much  implicated, 
it  is  probable  that  the  best  hope  ties  in  the  excision  of  the  splintered 
bone,  and  the  careful  removal  of  the  loose  fragments.  This  operation, 
ciriginally  proposed  by  Guthrie,  and  first  successfully  performed  by 
O'Leary  in  the  Crimean  war,  presents  the  most  reasonable,  though  but 
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a  filcniler,  liope  of  safety  to  the  pAtiontfand  should  (iccorilingly  he  pl^| 
tiscd.     AViih  tliia  view  the  wound  must  be  Inid  freely  dpeii.  loose  frn^- 
ineiils  extrncled,  nnd  the  upper  end  of  tlie  bone  (JeliKhed,  turned  out, 
nnd  snw'v\  off.     Of  six  cnses  in  which  Ibis  was  done  in  tlie  Crlujea^  one 
pnlitul,  O'Lenry's,  recovered. 

IJulIel-woundfi  of  the  knefjoitit  nre  amongst  tlie  most  serioua  injuries 
in  surgery;  and  tliis  wliether  the  l>one8  Ik*  much  commintitcd  or  not, 
provided  the  epiphysis  of  tlie  tibia  or  femur  be  perforated,  or  the  articu- 
irilion  be  fnirl)'  traversed  or  even  penetrnted  by  the  bftll.  Prior  to  the 
AmtM-icnn  war  thtre  were  but  seven  eases  in  which  excision  of  the  knee 
bad  bten  done  for  gun-shot  injury — five  in  mililnry,  two  in  civil  practice; 
the  Ixvo  laller  cases  recovered,  Ihc  other  five  died.  In  the  American  war 
the  operation  was  flonc  eleven  times:  in  two  cases,  one  primary,  the 
other  secondary,  recovery  took  place  ;  nine  deaths  resulted,  chiefly  from 
pyu^niin.  In  three  cases  in  which  the  patella  alone  was  excised,  death 
ensued.  During  the  late  war  the  resnlts  of  excision  of  the  knee,  both 
primary  and  secondary*  have  been  so  uniformly  bad  that  the  operation 
for  the  future  will  probably  l>e  abandoned  in  military  surgery.  The 
opernlion  would  be  doubtless  advisable  in  cases  of  gun-shot  wounds  of 
the  knee  occurring  in  civil  practice,  where  every  possible  cai-e  nnd  atten- 
tion can  bo  bestowed  upon  the  after-treatment,  hygieidc  conditions,  uiid 
diet  of  the  patient;  but  where  this  is  impossible, as  after  a  great  battle, 
it  is  almost  certainly  fatal,  contraslinp  most  unfavorably  with  primary 
smpiitaiion  in  the  lower  third  of  the  thigh.  When  amputation  is  deter- 
mined on,  the  operation  requires  to  be  performed  enrly,  not  Ix'cause  the 
n}>parent  injury  may  be  very  severe,  or  the  mutilation  of  the  Hmb  so 
great  as  obviously  nnd  imperatively  to  call  for  immediate  amputation, 
but  because  experience  has  shown  that,  unless  the  limb  be  removcil  at  an 
early  perimi,  atler-consequences  of  the  most  serious  and  fatid  cimrncter 
will  lo  a  certainty  ensue.  Kxtensive  suppuration  of  the  joint,  deep  and 
hirge  abscesses  burrowing  amongst  the  muscles  of  the  thigh,  and  conse- 
quent exhaustion  of  the  patient  by  hectic,  or  his  destruction  by  pyfl?mta, 
are  the  conditions  that  amputation,  performed  at  an  early  stage,  can 
alone  avert.  Tliis  necessity  for  curly  amputation  in  penetrating  bullet- 
wounds  of  the  knee-joint  is  recognised  by  all  modern  military  Surgeons. 
Guthrie  and  Larrcy  in  the  French  wars,  Ksmarch  and  Slromeyer  in  the 
Schloswig-Holstein  campaign,  and  the  i?urgeons  in  the  Crimea,  nil  found 
that  the  attempt  to  save  a  limb  so  injured  led  to  the  sacritlce  of  the 
patient's  life. 

BulK-t-wounds  of  the  ankfe-joint  do  not  necessarily  require  amputa- 
tion. If  the  bones  be  not  too  extensively  comminutctl,  and  more  |»arti- 
culiiriy  if  the  posterior  tibial  artery  and  nerve  have  escaped  injury,  an 
nttenipl,  and  probably  a  successful  one,  may  be  made  lo  save  the  limb; 
the  injury  Iteing  treated  on  those  principles  whidi  %vill  be  described  in 
the  diapters  on  Frnclures  and  on  I>i«loeations.  In  such  cases  extrac- 
tion of  fragmenis,  and  excision  of  the  splintered  cn<ls,are  necessary  ;  nnd 
modified  operations,  ])artinl  excision  l>y  means  <>(  gouge,  forceps,  and 
lley*s  saw,  will  be  found  more  successful  than  the  more  systeoii 
operations.  If  the  large  vessels  nnd  nerves  have  been  cut  across, 
the  bones  very  extensively  shattered,  amputation  will  be  the  pn 
course  to  pursue. 

'iUv  if/touldej\Arn\  more  particularly  the  left,  shoulder  from  its  ad  rant 
position  in  the  act  of  firing,  is  pet-nliarly  liable  to  gun-shot  injury; 
bullet  either  traversing  the  head  of  the  humerus  and  lodging  in  it, 
perhaps  fracturing  some  of  the  bony  processes  of  the  scapula  in  its  ii 
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DicrUnte  vicinity;  or,  m  in  the  case  of  common  shot,  or  fragments  of 
ftUi'll«,  carrying  aw»y  the  fleshy  cushion  of  the  deltnirl  mii^cle^     It  is 
especially  in  huHcL-woinula  of  the  »hoiililct'  ami  eUtow-Juint,  that  consier- 
vative  surgery  lins  been  most  successful.     In  such  cases,  when  the  bones 
are  penetrated,  aiul  even  shattereti  hy  a  htiltpt,  provided  tlie  main  lilond- 
■U  and  nerves  of  tlie  limli  be  not  injured,  ampntation  will  »eldt>ni  lie 
juired ;  and,  »ri(iee"K  it  should  !)e  Inid  down  as  a  rule  in  surgery,  that 
cxclston  should  l>e  pix^ferrefl  to  amputation  in  all  cases, 
wh(;n    the   lar;;e    blood-vessels    and    nerves    are    not 
wounded,  or  the  soft   parts  too  estensively  disoi'gau- 
iscd.     The  wound  having  been  enlarged,  loose  spicula 
must  be  removed,  and  the  splintered  and  jagged  ends 
of  the  fractureil  bone  smwri  smoothly  olf.     If  the  bullet 
be  still  lodged  in  the  hend  of  tlni  hiiinerus,  as  in   Fig, 
*J5,  the  snmc  course  should  be  adopted,     ft  has  been  % 
question   with  Surgenns,  whether  excision  or  amputa- 
tion fihould  lie  done  when  the  upper  end  of  tlie  shaft  of 
Ibc  humerus  has  been  much  splintered,  wiih  or  without 
pooeti^tion  of  the  joint,     hi  these  coses  tl)c  epiphysis 
is  often  uninjured.     Guthrie  advised  ampulrttiou;  but 
the  result  of  the  experience  of  the  war  in  America  has 
been  thnt  five  or  six  indies  of  the  shaft  of  the  humerus 
may  Ite  removed  with  perfect  safely,  and  that  no  good  comes  of  leaving 
ihe  uninjured  epiphysis,  which  should  also  be  excised.     The  results  of 
excision  of  the  joints  of  the  upper  extremity  are  in  the  hitjrhesL  degree 
malisfactory.     Thus  Ibiudens  slates  tliat  he  saved  i:{  out  of  14  cases  of 
rxciffion  of  the  elumlder.     According  lo  Thornton,  in  tlie  British  army 
in  the  Crimea^  the  BliouUler  was  excised   12  limes  with  2  deaths;  the 
elbow  in  17  cases,  of  which  iwo  were  fatal ,  and  partially  in  .5  other  cases, 
all  of  which  wore  sucuesstul.     These   results,  which  reflect  the  highest 
rr»-*d(t  on  thr  nkill  nf  our  array  Surgeons,  were  more  successful  than  tlioae 
'  ■we*|  the  nmpiitation  of  corresponding  parts.     Of  BO  disarticu- 
ai  the  shoulder,   19,  or  31    per  cent,,   were   fatal;  and  of  153 
mnpntations  of  the  arm.  29,  or  19  per  cent.,  died.     Tlie  result  of  resec- 
tion of  the^e  joints  h.as  not  lieen  cptite  so  satisfuelory  elsewhere:  thus, 
[in  the  Confivlcratc  array  in  America.Chisholm  stales  that  up  to  February, 
1864.  of  59  cases  of  excision  of  the  shoulder.  20  proved  unsuccessful, 
ajid  of  46  cases  in  which  the  elbow  was  excised,  9  were  unsncoessful.    In 
*"   ial  report  of  the  Surgeon-General  of  the  Utiitetl  SUitos  army,  of 
H  of  excision  of  tlie  elbow  in  which  ttie  resnlis  arc  known,  it  is 
fti^iLcvi   that  fVi  died,  and  that  in  U>  amputation  became  necessiiry.     Of 
0  primary  excisions  of  the  slnMilder-joint  death  oceurre<i  iu  50;  and 
■!ary  excisions  115  cases  were  faial,  giving  a  mean  uiorLality 
'ust  39  44  for  amputation  at  the  shoulder,and  44.4  for  cases 
m  the  expectant  plan.     U\  the  Russian  army,  conservative  sur- 
also  cxtenHively  practlseil ;  and  in  it,  according  to  Mo  lat  and 
''yalt's  iTport,  of  20  cases  of  excision  of  the  ellKiw,  15  i-ecovcred 
The  u[)eration  of  Excision  of  large  portions   of  the  shaft  of  the 
humerus   as  well  as  of  its   head,   was  carried    ntuch    further   by    the 

* - '-tn   military  Surgeons   in    the  war  of   the   Rebellion    than    had 

e  been  Hone.     Fig.  9G,  taken  from  photographs  in  the  pos- 

'.f  the  Army  MeiUcal  Department  at  Washington,  represents  six 

1   the  shall  of  the  humerus  with  its  hcail,  whicli  had  bjcn  thus 

anil  Fig.  97,  the  arm  that  was  left,     i  saw  the  man,  who  is  an 

n  that  splendid  and  uniivaUud  collection,  the  Army  Medical 
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Museum  at  Washington,  ant]  I  can  testify  to  the  utility  of  his  arm  ;  the 
bone  so  skilfully  taken  away  he  himself  exhibited. 


Fig.  07.— Resalt  of  ExcUlon  of 
Head,  aad  bU  toehcii  of  Shaft  of 
Humpras,  ihown  in  tig*  96.  (C.  8. 
ArtQjr  Med.  Dep.) 


Fig.  M. 

Excision  of  the  tons/,  in  whole  or  in  part,  for  gnn-shot  injury  has  not 
proved  very  satisfactory,  not  so  much  from  death  as  from  inutility  of 
the  hand  that  was  left.  Of  2T  done  in  the  American  war,  only  3  died. 
In  two  instances,  amputation  of  the  fore-arm  was  prnctiHcd. 

The  steps  of  all  the  excision-operations  are  the  same,  whether  the 
excision  of  the  part  be  required  for  gun-shot  injury,  or  for  ottier  acci- 
dents, or  for  disease;  except  that  in  gun-shot  injury  advantage  may 
olten  be  taken  of  the  wound  in  the  soft  parts,  by  enlarging  wliich 
longitudinally,  the  shattered  bone  may  be  readily  readied  ftnd  ex- 
tracted, and  the  splintered  ends  sawn  smooth. 

The  question  as  to  tl»e  period  at  which  amputation  ought  to  be  per- 
formed  after  the  infliction  of  gun-shot  wounds,  is  one  of  great  impor- 
tance, and  has  given  rise  to  much  discussion  among  Surgeons.  The 
older  military  Surgeons,  Par^,  Wiseman,  Ledran,  Ranby,  Ac,  taking  a 
common-sonse  view  of  the  question,  advocated  the  removal  of  the  hope- 
lessly injured  limb  as  soon  as  possible  after  the  receipt  of  the  injury. 
Wiseman's  advice  is  to  "cut  off  the  limb  quickly,  while  the  soldier  is 
heated  and  in  mettle;*'  and  this  advice  has  not  been  and  cannot  be  im- 
proved upon.  Afier  the  battle  of  Fofitenoy,  in  the  middle  of  the  last 
century,  professional  opinion  underwent  a  change  upon  this  subject ; 
and  Faure  wrote  a  thesis,  which  obtained  a  prize  of  the  French  Aca- 
demy of  Surgery,  recommending  delay  in  amputating  in  certain  cases. 
Hunter,  Percy,  and  other  Surgeons  of  repute,  promulgated  similar 
views;  until  Bilguer,  the  Surgeon-in-chief  to  the  armies  of  Frederick 
the  Great,  went  to  the  absurd  and  dangerous  extent  of  condemning 
amputation  entirely.  These  extreme  opinions  necessarily  occasioned  a 
reaction ;  and  the  experience  gained  in  the  wars  of  the  French  Revolu- 
tion and  of  the  Empire,  has  enabled  Surgeons  to  settle  this  question 
definitely.    It  is  more  particularly  through  the  labors  and  observations 
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^H'Jolin  B«11,  Lnrrey,  Tliorasoti,  Quthric,  S.  Cooper,  and  Ilermcn,  that 
the  tiot74*sftiLY  of  having  recourso  to  immediate  uinpntatioii  in  all  cases 
of  ^iin-sliot  iojiiry  requiring  tliis  opcrnlion  Uikh  hoen  fully  recognized, 
and   tlie  trnth  of  WiHeiuanV  advice  Iiuh  been  re-cstnbtiHhetl. 

In  determining  litis  point  we  inn»t  he  gnided,  partly  by  surgical  ex- 
perience of  the  result  of  such  cases  whei*  left  to  nuLure,  and  partly  by 
»D   n|*p«Al  to  facts.     In  appealin>(  to  experience  we  must,  to  use  lUe 
forcible  language  of  Sir  Cliarles  Uell,  contemplate  what  will  be  the  con- 
dition of  the  parts  in  twelve  liours,  in  six  days,  and  in  three  months. 
^*  In  t^Mr«lre  hours  tite  inflammation,  pain,  and  tension  of  the  whole  limb, 
the  inflamed  countenance,  the  brilliant  eye,  the  sleepless  and  restless 
cuniiiiion,  declare  the  impression  the  injury  is  making  ou  the  lim)>  and 
on  the  constitutional   powers.     In  six  days,  the  limb  from   the  groin  to 
I     Uie  toe,  or  from  the  shoulder  to  the  lin^icr.  is  swollen  to  half  the  size  of 
^Hie    bo«ly ;   a  violent   phlegmonous   iiiflammiition   pervades  the  whole; 
^Bferoiis    elTusion  has  taken  place  in  tlie  whole   limb;  and    abseessL's  are 
forminj^  in  the  great  beds  of  cellular  texture  throughout  the  wlude  ex- 
tent of  the  exti*eudty      In  three  months,  if  the   patient  have  labored 
ihrfMigh   the  agony,  the   bones  are   carious ;   the  abscesses  are  inter- 
roinaUie  sinuses;  the  limb  is  undermine<l  and  everywhere  unftound;  and 
the  constitutional  strength  ebbs  to  the  lowest  degree." 
If  We  appeal  to  facts,  we  shall  find  that  of  300  secondary  amputations 
(portird  by  Faiire,  aCler  the  battle  of  Fontcnoy,  only  thirty  were  huc- 
*&ful  ;  whereas  Lnrrey  saved  three-fourihs  of  bis  primary  amputations 
^he    Napoleonic  wars.     In  the   Peninsular  war,  the  companitive  loss 
ittcr  secondary  amputations  of  the  upper  extremity,  was,  to  that  follow- 
\\h'^  \U*£  primary,  as  twelve  to  one;  and  of  tlie  lower  extremity,  the  loss 
'»ft«r  84^condary  amputation  was  three  times  as  great  as  after  primary, 
Purlng  the  seige  of  iSebastopol,  among  80,000  wounded  Russians  there 
well:  tioou  BHiputAtious.     Of  the  primary  amputations  of  tlie  upper  ex- 
iretftity^  leg,  and   fool,  about  one-half,  and   of  the   lower  :tnd   midillo 
lliird  of  the  thigh,  about  one-third  recovered  ;  but  of  all  the  secondary 
ftOM'^l^lions  moi-e  tlian  two-thirds  died.     Primary  amputation,  there- 
f*>rt',  »l)uuld  always  wlien   practicable,  be   i>erformed   in   pvet'ereuee  to 
»«^w*dnry. 

I^nt  how  soou  after  the  inflictioh  of  the  injury  should  it  be  practised  ? 
1^  ^*  the  opinion  of  some  Surgeons  that  there  is  oltcn  an  interval  be- 
t*Wn  the  iidliction  oi'  the  injury  ami  the  su[>Brvenlioti  of  the  sIkk'U  to 
llic  fcystcm,  in  which  the  limb  may  more  advantageously  be  removed, 
'^^f^uid  ilic  depression  of  "  shock"  have  come  on,  it  then  becomes  a 
IpMlinn  whether  immediate  amputation  should  be  practised,  or  the 
*J*'H'al  of  the  limb  dflayed  until  reaction  sets  in.  On  tliis  point  it  is 
w>vir,mily  diWk'ult  to  lay  down  any  very  detinile  rule;  but  it  may,  I 
^"">W,  be  stated  generally  as  the  result  of  the  experience  of  the  best 
•"■'"J  Surgeons,  that,  if  the  shock  be  not  very  intense,  the  limb  may, 
^"^^^c  chloroform,  l)e  safely  removed.  Shoidd  the  prostration  be  excea- 
**^'^  JUid  there  l>e  reason  to  fear  the  possibility  of  internal  injury,  it  will 
S<*iMT  to  delay  operation.  Bui  if  an  unsuccessful  attenipt  at  the  pre- 
J^ftlion  of  the  lirab  be  made,  and  if  occasion  for  its  subsequent  removal 
~*****M  arise,  the  Surgeon  must  wait  until  suppuration  has  set  in  before 
[JJ  '*l>'*rnteft,lhe  period  of  acute  iidlamcnatory  action  being  allowed  to  pass 
"5*  The  cases  that  most  commonly  require  secondary  amputation  are 
J*"^  ill  which  traumatic  gangrene  has  set  in  ;  here  the  limb  must  always 
^  f amoved  without  delay,  in  accordance  wiili  the  principles  laid  down 


in 


speaking  of  this  subject  iu  reference  to  contused  wounds.     If  prufvL^e 
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Iiemorrlmge  from  the  wound  occur,  and  do  not  admit  of  suppression  by 
the  ordinary  means,  secou<Ury  amputation  may  become  necessary.  So, 
also,  when  the  bones  do  not  unite,  the  patient  bein>;  worn  out  by  dis- 
charges and  the  irritation  of  necrosis  and  caries,  and  left  with  a  wasted, 
shattered,  and  useless  limb,  its  removal  is  the  only  menns  of  saving  life. 
The  great  mortality  after  secondary  amputation  In  military  practice  is, 
in  great  measure,  owing  to  the  unfavorable  hygienic  conditions  to  which 
the  wounded  soldier  is  usually  exposed  from  over-crowding  and  want  of 
necessary  appliances.  He  is  thus  rendered  peculrarly  liable  to  the  occur- 
rence of  pyemia,  septicemia,  and  hospital  gangrene. 

The  nature  and  treatment  of  gun-shot  injuries  of  special  regions,  as  of 
the  head,  chest,  and  abdomen  will  be  considered  in  the  Chapters  de- 
voted to  the  description  of  Injuries  of  those  parts. 


CHAPTER  XI. 

POISONED  WOUNDS. 

A  VERY  important  variety  of  wound  is  that  in  which  a  poison  is  iotro- 
duced.  The  most  serious  poisoned  wounds  are  tliose  inflicted  by  the 
stings  of  insects,  the  bites  of  snakes  or  of  rabid  animals,  and  injuries 

received  in  dissecliou. 

STINGS  OF  INSECTS. 

Stings  of  Insects,  as  of  bees,  wasps,  mosquitoes,  gnats,  Ac,  though 
painful,  seldom  produce  any  serious  inconvenience;  yet  occasionally 
they  may  do  so,  and  may  even  prove  fatsl,  by  inducing  ery8ii>ela8  in 
some  unhealthy  constitutions,  or  by  giving  rise  to  intense  irritation 
from  the  multiplicity  of  the  stings,  as  when  bees  in  great  numbers  swarm 
upon  and  sting  a  person  ;  or  they  may  be  dangerous  in  consequence  of 
the  nature  of  the  part  that  is  stung,  as  the  eye,  or  the  interior  of  the 
mouth,  or  pharynx,  as  has  happened  from  swallowing  a  bee  in  a  piece 
of  honeycomb.  Mosquito-bites  are  peculiarly  irritating,  and  when  na- 
merons  poison  the  blood,  producing  nervous  depression  and  great  febrile 
irritation.  The  venom  of  a  mosquito  is  very  powerful,  weight  for  weight 
probably  more  so  than  that  of  the  rattle-snake.  The  bites  of  some 
insects,  as  scorpions,  or  the  tarantula  in  Italy,  give  rise  to  more  serious 
and  even  fatal  disturbance.  A  peculiar  train  of  nervous  phenomena  is 
said  to  follow  the  bite  of  the  tarantula,  hence  called  "  tarantismus ;"  a 
dit^ease  that  is  generally  stated  to  be  peculiarly  influenced  by  music, 
though  this  has  been  denied  by  Guzzo. 

Treatment. — In  the  treatment  of  stings  of  insects  the  application  of 
cooling  lotions,  of  a  cold  poultice^  or  rubbing  the  part  with  olive-oil, 
wilt  be  found  the  most  useful  means  of  allaying  irritation.  In  some 
cases,  more  e8i>ecially  in  mosquito-bites,  touching  the  part  stung  with 
strong  liquor  ammonise  or  potassee  gives  relief,  if  applied  at  once.  In 
the  case  of  stings  from  wasps  or  bees,  it  should  be  ascertained  that  the 
sting  has  not  been  left  in  the  wound.  If  so,  it  must  be  extracted,  and 
the  alkali  applied. 
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8NAKIC-B1TB& 

STiake-bltes  are  aelilom  faial  in  Englaml;  venomons  reptiles,  ani-h 

«^  t  l>e  viptr  nnd  ailrier,  not  )>osBC8sing  a  flnfllcvently  eniTiretic  poison  to 

'dcst.^'O)*  a  healttiy  ntlult,  tliongU  they  miglit  possibly  kill  a  cliilil  or  a 

rerjv'   w*ak  anti  rlelicate  person.     These  reptiles  are  said  to  be  most  active 

ill  ^»r«irin  weather  ami  iluriiio^  the  season  nf  procreation.     Their  l»ites  are 

>f  «s<DUP8e  mi»8l  dangerous  if  inflicted  thron^jh  a  vein  or  glandular  part, 

TV «*fir  the  centre  or  the  circulation,  r>r  about  the  nock  and  face.     In 

rot  »icftl  countries  tlie  bite  of  the  rattle-snake,  of  the  cobra  lU  capello.  the 

pun  — adder,  or  the  tobacco-pipe  snake,  is  often  fatal.     The   numi>i?r  of 

per«^«)ns  who  are  annually  killed  by  suake-bltes  in   those  parts  of  Intiia 

jilon«rrom  which  returns  are  pnxMirablc  amounts  to  about  12^000,  or 

iiIh»«.ii1  in  event*  5000  of  the  inhabitants;  and  it  occasionally  hupt»eiia 

evcMk   in  this  country,  that   the  Stirjreon  has  an  opportunity  of  seeing 

■w<>«i  nds  inflicted  hy  tliese  fearful  reptiles  in  menageries.     Thus,  Sir  E, 

Horaehas  recorded  a  fatid  case  of  rattle-snake  bite  occurring  in   Eug- 

UnH.    A  similar  instance  has  been  seen  at  St.  George's  Hospital,  and 

Mother  in  Paris,  in  showmen.     The  most  remarkable  ease  of  this  kind 

with  whicli  I  am  acquainted  oofurred  some  3'ears  ago  at  the  Univt-rsiiy 

College  Hospiial,  and  afforded  an  opporLuniiy,  rare  in  this  country,  of 

witncRsing  the  effects  of  the  bite  r»f  a  cobra  di  capello.     The  patient,  a 

kfeper  at  tiie  Zoological  Gardens,  was  bitten  in  tliu  bridge  of  the  nose, 

the  |>oMon-fang  having  apparently  v»enetrated  the  angular  vein.      When 

brrnight  to  the  hospital,  about  Iialf  an   hour  after  the  accident,  ht*  was 

apparently  dying,  l>cing  umible  to  sficak,  swallow,  or  support  hlnn^cOf; 

^I'C  |>tipil9  were  dilated,  the  face  livid,  the  heart's  action  feeble,  and  he 

was  ft<<H)-e<.dy  conscious,     Afler  death,  which  took  place  in  little  more 

than  rvn  hour  from  the  time  of  the  infliction  of  the  wound,  the  veins  of 

the  hrjiiu  and  the  cere' ual  sinuiies  were  found  congested  with  bloo<|,  as 

w*t*    also  the  lungs  to  an   immense  extent,  and   ihe  solid    abdominal 

viscern.     The  riglit  cavities  of  the  heart  were  loaded  with  dark  blood, 

"**  ^cfft  binng  empty;  indeed,  the  phenomena  of  asphyxia  were  sirik- 

'"Sly  marked.     lu  this  case,  death  would  appear  to  have  resulted  from 

th«  |>c>ison  paralysing  the  medulla  oblongata,  and  those  portions  of  the 

nervous  system  which  are  concerned  in  carrying  on  res|uration,  at  the 

••'ne  lime  that  the  blood  was  disorgauizeil  by  the  action  f»f  the  virus, 

■^frECTs  OF  Snake-poison. — The  venom  of  the  cobra  has  been  found 

^**  c>on*i(,t  of  an  albuminous  fluid  of  acid  reaction,  holding  cells  in  sus- 

P^nnion,     When  given   inierually,  or  applied  to  the  conjunctiva,  it  fails 

*ni.     Snake-poiHon,  whfU  inlrodnood  into  the  system  through  a  bite 

.^  puncture,  may  prove  injurious  or  kill,  either  by  its  primary  and  direct 

^Pr^s-iing  influence  on  the  nervous  system,  somewhat  resembling  that 

'""^hircd  by  some  narcotic  poisons;  or,  secondarily,  and  more  remotely, 

y  exciting  severe  diduse  inflammation  of  the  areolar  tissue  of  the  limb 

l>art.     The  Intensity  of  its  effect}*  depends  in  8f>mu  measure  u|Min  the 

8or  of  Uie  animal  inflicting  tlie  wound  ;  one  tliat  has  been  comiK'lled 

,  ^>te  frequently  has  no  longer  the  destructive  power  which  it   had 

^'J^ti  fieah. 

**be  fli-ftt  mode  of  death  occurs  only  when  the  poison  is  either  very 

^**«5rful,  or  the  animal  bitten  small.     Thus  the  poison  of  the  tolmcco- 

yV^   ftnnke  Is  said  to  be  so  virulent,  that  it  will  kill  a  full-grown  man 

/^'*s%8  than  n  quarter  of  an  hour.     The  rattle-snake,  and  the  cobra  di 

^P^llo,  will  kill  A  small  animal   in  the  course  of  a  few  seconds;  and  a 

**'S   bitten  some   years  ago  by  a  rattle-t^nake  in  Paris,  died  in  nine 
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hours;  the  cobra  bite  just  related  was  fatal  in  little  more  than  one 
hour;  and  the  Australian  tiger-snako  will  kill  in  less  than  twenty-foar 
hours. 

When  the  snake  is  less  venomous  and  death  is  not  speedy,  the  poison 
excites  diffuse  inflammation  and  suppuration  of  the  areolar  tissue  of  the 
limb  bitten.  Tbis  is  a  very  common  consequence  of  the  bite  of  the 
adder  and  the  viper  in  this  country.  It  may  also  occur  after  bites  by 
the  larger  ophidin.  Thus,  in  the  case  which  occurred  in  St.  Qeorge*8 
Hospital,  the  patient  died  on  the  eighteenth  day  after  the  bite  of  a 
rattle-snnke,  witii  large  abscesses  in  the  arm  and  in  the  axilla,  and  with 
sloughing  of  the  areolar  tissue  of  the  limb. 

The  Symptoms  occurring  after  a  poisonous  snake-bite  consist  in  great 
depression  and  prostration  of  the  system,  a  feeble  and  intermittent 
pulse,  dilated  pupils,  usually  slight  delirium,  indistinctness  of  speech,  at 
times  complete  aphasia,  speedy  stupor,  insensibility,  and  death.  The 
pain  is  burning  and  lancinating,  whilst  the  part  bitten  swells  and  be- 
comes livid  in  a  few  hours  ;  and  if  the  patient  survive  sufQciently  long, 
diffuse  inflammation  and  gangrene  occur  in  its  neighborhood ;  involun- 
tary actions  take  place;  asthenic  symptoms  set  in,  which  may  event- 
ually terminate  fatally,  or  end  slowly,  and  after  a  lapse  of  time,  in  the 
recovery  of  the  pntient,  whose  health  may  long  suffer  seriously  from  the 
effects  of  the  accident. 

Treatment This  is  local  and  general. 

The  liOoal  Treatment  can  only  be  fulfllled  with  success  when  the 
patient  is  seen  immediately  after  the  accident,  as  the  absorption  of  the 
poison  is  very  rapid.  It  presents  two  great  indications:  1,  to  prevent 
the  absorption  of  the  poison  into  the  system ;  and  2,  to  treat  the  diffuse 
inflammation  and  sloughing  that  may  subsequently  occur.  The  flrst 
indication  may  be  fulfilled  by  tying  a  ligature  so  tightly  round  the  limb 
at  a  little  distance  above  the  injured  part,  as  to  nrrest  all  circulation 
through  it.  In  this  way  the  absorption  of  the  poison  may  be  prevented ; 
the  wound  should  then  be  freely  cantorised  with  a  red-hot  iron  or  cinder, 
or  better  still,  excised,  and  a  cupping-glass  applied  over  the  cut  surface, 
80  as  to  withdraw  the  bI<»od  in  the  neighborhood  which  may  have  be- 
come contaminated  by  the  poison.  If  a  cupping-tirlflss  be  not  at  hand, 
or  if  the  part  bitten  be  so  situated  as  not  to  admit  of  its  application^ 
there  can  be  no  objection  to  the  employment  of  suction  by  the  mouth 
after  free  excision ;  the  poison  not  being  absorbed  by  an  unbroken  mu* 
cous  membrane.  In  using  suction,  the  mouth  should  he  rinsed  with 
brandy.  With  the  view  of  lessening  the  swelling,  tension,  and  pain  of 
the  limb,  frictions  with  olive  oil  are  said  to  be  advantageous.  After  dif- 
fuse inflammation  hns  set  in,  this  must  be  treated  on  general  principles— 
by  fomentation  and  free  incision. 

The  Constitutional  Treatment  consists  in  the  early  and  free  ad- 
ministration of  the  most  powerful  stimulants,  with  the  view  of  combating 
the  depressidu  that  exists.  For  this  purpose,  brandy,  wine,  ammonia, 
or  ether  must  be  freely  given.  The  eav  de  luce — which  enjoys  a  high 
reputation  in  some  tiopical  countries — owes  its  efllcacy  to  the  ammonia 
which  it  contains.  Should  drowsiness  come  on,  the  patient  must  he 
made  to  walk  about;  and  artiflcial  respiration  with  galvanism  ma}*  be 
resorted  to  as  a  last  means  of  maintaining  life  until  the  effects  of  the 
stimulants  may  overcome  those  of  the  poison.  Enforced  exci'cise — the 
patient  being  made  to  run  for  some  distance  behind  a  carriage  driven  at 
n  steady  pace — is  another  means  of  keeping  up  the  i-espiration,  while  the 
sweating  aids  in  the  elimination  of  the  poison.    Large  doses  of  arseuio 
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bocn  recomniende^l  as  a  kinil  of  specific,  and  the  ''Tanjore  |>iU,"  a 

wlobratetl  Indinn  roincfly,  owes  Ub  activilv  to  tliia  mincrni;  but  caro 

*u»t,of  course,  he  tfiki^ii  in  lulrninistriinjy  rliis,  lest  tiie  remedy  prove  ns 

^Ul  a*  the  injury  fur  tthk-li  it  \h  admini.sicred.     Hallbrd,  of  Mt'UxJurnc, 

u*s  u**;d,  in  cnsofl  of  liite  l»y  tlie  **  brcnvn  snnl«»/'  a  very  venomous  kind, 

*We  bile  is  nearly  always  fatal,  an  injeciion  of  stnmjr  solution  of  am- 

iinnia,  diluiL'd  with  twiee  its  bulk  of  wnier,  into  a  superficial  vein,  sucli 

M  the  rjidial.     Fifteen  or  thirty  minims  are  llnown   in,  and   repeated 

iit'coriling  U)  eireumslanees.     Tlie  ellcct  ia  <ieseribed  to  l>e  an  immediate 

'virtiniT  of  the  I'latient  from  his  stupur.     Sir  Joseph   Fayrer,  liowever, 

flofis  that  this  remedy  has  no  power  in  cases  of  cobra  bite,  or  as  an  iinli- 

lioie   lo  the  poison  of  Indian  serpents,  whatever  its  efficacy  may  be  iu 

t*ounu>raeling  the  deadly  etl'ccls  of  tboKC  of  the  Australian  species.     As 

liq»i«»r  potansie  decomposes  tlie  virus  into  a  sediment  and  su)>ernatant 

fl"i<l,  holh  of  which  are  innocuous,  it  might  be  supposed  that  it  wrmid 

•**t   as  n  true  antidote,  but  it  lius  not  been  found  to  do  so  when  injected 

into  ihif  blood  of  bitten  animals. 

1"he  dilfifuliy  with  rcspcet  to  antidotes  for  snake-poisoning  appears 
^0  c-'onaisl  in  Uic  application  rathei'  than  iu  ilie  possibility  of  the  dis- 
every  of  one.  The  venom  of  a  snake  is  at  once  injccte<i  into  the  blond 
■>'  the  animal  bitten,  is  carried  with  the  circulation  to  the  nervous  cun- 
t"^.  (iccoin [Rising  the  fluid  timt  conveys  it.  so  that  it  has  the  start  of 
*^y  nnitdote  that  can  possil)ly  be  appliL'tl  in  a  sufficient  time  to  prevent 
it»  4lirvct  toxic  effects  on  llie  system.  It  in  difficult  to  understand  how 
ftii  sntidote  could  act  unless  it  were  injected  into  the  veins  simullane- 
uasly  with  the  introduction  of  the  8nakt»-p4)is<»n  into  tlie  blood.  Unless 
»  surgeon  Ihj  at  hand  prepared  to  do  this  at  the  moment,  as  iu  tlie  case 
**  ■»  Animal  bitten  for  experiment,  too  much  time  would  Ite  lost  to  render 
tl»e  counteraction  of  poi^t^u)  possible.  And  it  is  evident  that  drugs  or 
ftin»6tances  swallowed  with  the  view  of  acting  as  anUdoLes  could  uot  be 
'b»orbed  from  the  stomach  in  time  to  be  efficacious. 


BITES  OP  RAIMD  ANIMALS:    in'DHOPUODIA. 

Bii^4  of  rabid  animals  give  rise  to  tlie  disease  so  much  and  so  justly 
■^M-nOtM),  Ijiit  fortunately  seldom  seeu  iu  man  iu  this  coimtry,  Hydro- 
Phobia. 

T  hi«  disease  cannot  oriuilnnle  dr  novo  in  man,  but  invariably  occurs  in 
..'*'»  «ad  most  commonly  in  the  lower  animals,  as  the  result  of  iiiocula- 
'****•     Animals  of  ibe  crtuiue  and  feline  species  are  most  suhjecl  lo  it; 
l**<?ially  the  do(?,  the  wolf,  the  fox,  tlie  jackal,  and  the  cat.     it  has  not, 
l»e|ieve,  been  observed  in  lions  or  tigers,  or  in  tlie  larger  feline  animals. 
^*^^   rabies  ever  originate  tie  71000  in  animals?     Most  veterinary  sur- 
H  are  of  opinion  ihal  it  does  not,  but  is  invariably  the  result  of  con- 
ion,     ]f  ever  it  <lo  arise  sponUuieously,  its  causes  are  very  obscure. 
t  certainly  appears  to  l)e  subject  to  epideiniu  variations.     In  some 
hydrophobia  is  never  heard  of — in  others  it  is  very  rife.     Hydro- 
ia  has  followed  the  bite  <d'  an  animal  that  has  shown  do  Bi^ns  of 
« — one  of  those  nmny  inexplicable  occurreuces  in  this  singular  dis- 
It  has  been   attributed   lo  the  influence  of  season,  bein*^   raoat 
"^aion  in  the  early  spring  months;  thus  Eckel  found  it  most  common  in 
^"^  in  February  and  Miiy.    Want  of  water,  sudden  changes  from  heat  to 
^*^i*^t,  |,ai|  fiK)d,  and  unsatisfied  sexual  desire,  have  also  each  been  assij^ned 
**  *Jn«fce.<  of  its  occurrence  in  animals.     When  we  inquire  into  the  ope- 
**^Wd  of  these  allegeil  causes,  we  fail  to  discover  any  direct  and  positive 
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conneclion  l»ctwecn  any  one  of  them  nnd  pntiies.  With  reganl  to  the 
innuence  of  lieat  hiuI  want  of  wntei*,  it  would  appear  llmt  in  those  conn- 
tries  in  which  aiiimaU  of  the  canine  and  feline  races  are  mo^t  exposed 
to  these  conditions,  hydrophobia  is  unknown.  Thus  Mr.  Donovan,  who 
has  resided  and  travelled  for  many  years  in  Central  Africa,  informs  mc 
that,  in  the  deserts  of  that  country,  whore  water  is  so  scarce  tliat  man 
and  Iteast  often  die  of  thirst,  lions  are  always  to  be  found  and  are  occa- 
sionally seen  going  about  in  familien.  whilst  liycnas,  jaekals,  and  wild 
dogs  are  most  numerous,  and  yet  hydropliobia  is  unknown.  Barrow,  % 
bcienlific  and  observant  traveller,  makes  a  similar  statement,  viz.,  that 
hydrophobia  cannot  proceed  from  thirst  and  lieat,  as  it^  is  unknown  in 
Kjrvpt,  the  West  India  Islands,  and  some  other  tropical  parts.  The 
theory  of  hydrophobia  arisinjy  from  ungratiflcd  sexual  desire  appears  to 
be  equally  untenable.  It  is  not  uncommon  in  Africa,  Mr.  Donovan  says, 
for  wolves, jackals,  and  wild  dogs  to  prowl  about  mad  with  heat;  and 
in  this  state  lltey  fti'e  most  dangerous,  so  much  so  that  domesticated  dogs 
instinctively  slum  Ihem,  but  tliere  is  no  evidence  of  their  ever  having 
communicated  hydr'ophobia.  Having  l>ecn  told  that  no  bitches  were 
allowed  in  Sark.  1  wrote  to  Dr.  Cockridf^e  of  that  Island  to  inqiiire  if 
this  were  the  fai*t,  anil  if  so,  whether  hydrophobia  were  prevalent  there- 
He  informed  me  that  ther^  were  no  bitches  in  the  island,  and  that  dogs 
were  very  numerous,  but  that  no  case  of  hydrophobia  had,  to  liis  knowl- 
edge, ever  occurred  there,  and  that  the  clergyman,  who  had  had  thirty 
years'  experience  of  the  island,  had  never  hoaixl  of  a  case  of  that  tlis- 
casc.  Dogs  more  frequently  l>ecomc  rabid  than  bitches;  thus,  of  a  hun- 
dred  an^l  forty-one  cases  collected  by  Eckel,  only  fifteen  occurred  in 
bitches;  and  amongst  dogs  it  is  most  common  in  those  of  a  mongrel 
breed,  seldom  effecting  those  that  are  of  pure  blood,  or  that  have  been 
castrated. 

In  man,  hydrophobia  occurs  either  from  the  bit€  of  a  dog  known  to  l>e 
rabitl,  or  by  the  hand  or  face  of  the  master  whilst  caressing  the  animal 
being  bitten,  or  from  a  raw  surface,  as  a  crack  in  the  li[»,  being  licked  by 
an  animal  ill  of  rabies,  but  in  wtiom  the  characteristic  symptoms  hnve 
not  developed  themselves  Knt  it  is  important  to  know  that  the  bite  of 
a  rabid  animal  is  by  no  means  certain  to  occasion  liydn^pliobia,  Ii»  fact, 
the  vast  innjoriiy  of  peo|ile  who  arc  bitten  by  animals  in  a  state  of  rabies 
do  not  take  the  disease.  Thus  Hunter  and  Vauglian  (Halford)  state 
that  only  one  out  of  twenty  or  thirty  who  are  bitten  by  rabid  dogs  be- 
comes hydrophobic.  But  the  bite  of  a  rabitl  wtdf  is  far  more  dangerous 
than  that  of  a  mad  dog.  Watson  states  that  of  114  persons  bitten  by 
rabid  wolves,  67  »lie<l  of  hy<lrophobia.  The  bite  of  a  rabid  cat  is  al 
more  dangerous  than  that  of  a  dog.  The  fact  is  that  the  dog  usuall 
Itites  at  the  legs,  and  thus  wlicn  he  iittticts  a  wound,  it  is  through  cloth 
ing  by  which  his  teeth  are  wiped  and  the  saliva  arrested,  and  thus  the 
wound  escapes  inoculation.  Wolves  and  cats,  on  the  other  hand,  alwa 
fly  at  naked  parts  of  the  body,  as  the  face  ur  throat;  htMicc  the  grcute 
danger  of  their  bites.  Hut  ninking  all  allowance  for  the  mechauicat  ac- 
tion of  clothing  in  preventing  inounlation  of  the  part  bitten,  there  is,  ( 
think,  good  reason  to  believe  that  there  is  great  dilTerenue  in  the  suscep- 
tibility of  ditfcrent  individuals  to  the  ])oiAon  f>f  rabies.  For  it  is  an  un- 
doubted fact  thai  veterinary  Surgeons  and  others  have  often  been  bitteu 
in  an  uncovered  hand  by  rabid  dogs,  and  yet  have  escaped  the  disease. 
Elliotsrm  mentions  the  cases  of  two  sisters  who  were  both  bitten  in  the 
face   by  the  same  rabid   dog.     The  first  escaped — the  second  diet!   of 
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[)i_vdrophohtft.  White,  of  Bri^htonf  clishelicving  fn  llie  crmtngion  of  the 
pdi»eiiM.\  iitociilattMl  himself  with  the  stiHva  of  it  rabid  dog  wiltt  impunity. 
I  There  is  this  iinpoilitnt  Uitference  between  the  poisonous  iraprcgutttioti 
k)f  llir  woiuid  liy  ihe  l»ile  i»f  a  rnliid  dog  ami  of  a  snake.  In  the  case  of 
Pthe  dog  the  poison  is  only  adherent  to  the  tof>lh,  and  hence,  if  this  he 
Iwip^fl  in  il-s  pnft-sngc  through  clothing,  the  bite  is  rendered  innocuous, 
[In  the  t:n»c  of  llic  snake,  the  poison  is  projected  through  the  hollow  fnng, 
»nd  hon<T,  wherever  that  enters,  liowever  cleanly  its  exterior  may  be 
[iriped,  tliid  drop  of  poison  is  injerted  into  the  parts  at  the  extreme  point 
[Of  penetration.  A  ennke  thai  bites  through  a  gaiter  or  glove,  would, 
kherefon*,  inflict  as  deadly  a  wound  as  if  tlie  unprotected  foot  or  hand 
^ej"e  struck  by  the  fang;  whereas  the  tooth  of  the  rabid  dog  would  bo 
Wliwd,  and  the  hitc  be  harmless. 

The  perioti  that  intervenes  between  the  bite  and  the  oCcuri*ence  of  the 

[diHcase  18  usually  considerable.     Meade  has  related  the  case  of  a  lady 

•ho  had   the  disease  fifteen  months  after  the  bite;  and   Mayer  of  St. 

Vlersbtirjih  that  of  a  young  man  who  die<l  of  hydrophobia  twenty-six 

lonthfi  al>er  bring  bitten.     Klliotson  says  that  the  average  time  that 

[lapses  between  the  ir»jnry  and  the  »*ymptonis  is  from  six  weeks  to  three 

inntbs.     In  the  case  of  the  Duke   of  Kichmond,  wlio  was  bitten  by  a 

lame  ft>x,  the  disease  did  not  develop  itself  xinlil  betwi-en  six  and  seven 

eeks  after  the  injury.     Wiitera,   however,  in  stating  tliat  six,  seven, 

fehe,  and  even  fifteen  years  have  intervened  l>etween  the  infliction  and 

the  wound  and  the  manifestation  of  the  symptoms,  have  evidently  com- 

iitt<'(l  an  pxajignrafion  or  fallen  into  error,  having  probably  confounded 

nth  hydrophobia  other  nervous  afleclions  that  closely  resemble  it. 

SVMPTOMS. — The  woiuid  has  generally  cicatrised  long  before  any  8ymp- 

>m»  of  hytlrophobift  declare  themselves;  and  no  peculiar  appearance  is 

iresenteil  by  the  scar.     Sho<}tirig  pains,  twitching  anti  itching  sensation? 

invc.  however,  occasionally  been  cxi»orienco(!  in  Iho  site  of  the  wound 

'furc  the  su]>ervenlion  of  the  attack  ;  and  it  is  probable  that  in  all 

?ase8  some  process  nnnlogoua  to  a  zymotic  action  takes  place  within  it 

forp  the  disease  comes  on.     The  precise  nature  of  this  requires  to  be 

sluciflnted  by  further  observation. 

The  *iympioms  are  usually  ushered  in  for  two  or  three  days  (accord- 
ing to  I'erry  for  five  or  six)  by  some  antecedent  phenomenu,  consisting 
^f  giddiness,  chiltSj  ami  heats,  and  a  general   feeling  of  discomfort.     Ill 
Hue  cases  resides  under  the  tongue  have  been  observe*!.     Tlie  more 
leri/i/  symptoms  never  manifest  themselves  until  the  disease  is  fairly 
ttahtished;  they  consist  essentially  in  violent  and  repeated  convulsive 
iovements  of  a  reflex  character,  induee<l  by  various  external   influences 
icting  on  the  surftce  of  the  body  or  on  the  fauces,  or  by  menial  imi)re8- 
lions;  nod   they   speedily  end   in   exhauslion   and   death.     The  s|>ecial 
lyraploms  consist  of:  1,  Spasmodic  Affection  of  the  muscles  of  Degluti- 
ioD  and  KeMpirutiou;  2.  Kxtrenie  Sensibility  of  the  Surface  and  of  the 
lenftcs;  and  3.  Kxcc*»8ivc  Mental  Terror  and  Agltntiou. 
].  In  cons*e<iuence  of  the  Spasmodic  Affection  of  the  Muscles 
,Df  De^ltltition,  the  act  uf  swallowing  commordy  ex<-ites  convulsions  ; 
•nre  the  patient  experiences  a  horror  of  all  liquids;  and,  in  atlcmi>ting 
drink,  gulps  down  the  fluid   with  a  strong  mental  eflort.     In  some 
'ascfi,  solids  give  rise  to  the  same  diHieully  in  deglutition  as  liquids; 
Itut  owmsituinlly,  though  rarely,  imtients  have  l>een  known  to  swallow 
t»erf«clly  w^dl  throughout  the  disease.     This  difficulty  in  swallowing  is 
jertainly  owing  to  au  excessive  tiensibility  about  the  pharynx  and  thi'oat, 
cuuscquencG  of  which  every  etfort  nt  deglutition  induces  violent  reflex 
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convulsive  movemonts  in  all  the  muacles  and  parts  supplied  by  the 
pneumogastric  nerve. 

A  catch  in  the  breathing,  resembling  what  often  occurs  when  n  per- 
son goes  into  a  cold  bath,  is  met  with  as  one  of  the  earlier  symptoms, 
taking  place  in  the  midst  of  conversation,  and  before  the  patient's  mind 
is  directed  to  the  nature  of  the  disease.  This  catch  is  due  to  the  spas- 
modic descent  of  the  diaphragm,  and  gives  rise  to  severe  pain  at  the  pit 
of  the  stomach,  or  to  a  feeling  of  suffocation  and  a  retnm  of  the  convul- 
sions. In  consequence  of  this  spasm  of  the  diaphragm,  the  patient 
makes  from  time  to  time  a  loud  htccuping  noise,  which  has  been  iikeued 
to  the  bark  of  a  dog. 

2  Excessive  Sensibility  of  the  Cutaneous  Nerves,  and  of 
some  of  the  Nerves  of  Special  Sense,  is  characteristic  of  hydro- 
phobia. The  cutaneous  nerves  become  so  sensitive  that  a  blast  of  cold 
air,  the  rustling  of  the  bed-clothes,  the  slightest  touch  of  or  movement 
on  the  skin,  will  bring  on  convulsions.  The  nerves  of  sense  become 
equally  excitable,  so  tliat  a  sudden  flash  of  light  before  the  eyes,  as  the 
reflection  of  the  sun  from  a  looking-glass,  or  a  sudden  noise,  as  the 
slamming  of  a  door,  will  produce  the  same  effect.  The  noise  produced 
by  liquids  being  poured  from  one  vessel  to  another  is  peculiarly  distress- 
ing to  the  patient;  and  Elliotson  mentions  a  case  in  which  a  patient  with 
hydrophobia  was  thrown  into  violent  agitation  b}'  hearing  the  dresser 
who  sat  up  with  him  void  urine.  The  sufferings  and  convulsions  that 
patients  experience  when  tliey  attempt  to  drink,  appear  to  be  owing  to 
excessive  sensibility  of  the  nerves  of  the  mouth  and  pharynx,  and  the 
recollection  of  these  sufferings  makes  them  afraid  to  repeat  the  attempt; 
hence  the  fear  of  liquids  from  which  the  disease  derives  its  name. 

3.  One  of  the  earliest  symptoms,  and  one  of  the  most  persistent,  is 
extreme  Mental  Agitation  and  Terror,  a  vague  sense  of  dread  and 
horror  at  the  impending  fate.  Spectral  illusions  sometimes  occur,  the 
patient  supposing  himself  to  be  surrounded  by  animals,  by  horrid  ibrms, 
or  by  gaping,  ghastly,  and  grinning  countenances,  by  flies  or  wasps. 
The  first  symptom  in  the  Duke  of  Richmond's  case,  was  that  he  fancied 
some  poplar-trees  opposite  his  bedroom  window  to  be  men  looking  in. 
These  delusions  may  alternate  with  fits  of  delirium,  terror,  and  frenzy. 
In  these  it  is  said  that  the  patient  barks  like  a  dog,  aud  endeavors  to 
bite;  but  this  is  a  popular  error — the  pretended  bark  is  merely  the  catch 
in  breiithing,  and  the  attempt  to  bite  is  nothing  but  movements  of  the 
tongue  and  mouth  induced  by  the  viscid  and  ropy  saliva. 

Occasionally  the  symptoms  subside  completely  before  death;  the  in- 
creased sensibility  of  the  surface  disappearing,  the  mental  agitation  or 
delusion  being  removed,  and  deglutition  and  respiration  being  quietly 
performed.  Thus,  Latham  relates  the  case  of  a  man  laboring  under  this 
disease,  who  sat  up  quietly  in  bed  and  drank  a  pint  of  porter  half  an  hour 
before  he  died. 

The  Surgeon  is  sometimes  asked  to  give  an  opinion  as  to  the  condi- 
tion of  a  dog  that  has  bitten  a  person,  and  which  is  suspected  of  being 
mad.  The  following  description  of  the  symptoms  of  Rabies  in  the 
^c>fiii  ^y  I^i'-  Hurdou  Sanderson,  will  aid  him  in  coming  to  a  conclusion 
on  these  points. 

"The  premonitory  indications  of  rabies  in  a  dog  are  derived  almost 
entirely  from  the  observation  of  changes  in  its  demeanor;  consequently, 
although  they  may  be  too  trifling  to  be  noticed  by  a  casual  observer, 
they  are  fortunately  sufficiently  striking  to  arrest  the  attention  of  any 
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onfl  who  ia  about  a  clog,  and  is  familifir  with  its  liabtts  and  individunl 
l>ecuUftritio8. 

**A  dog  itbont  to  become  rnbid  loses  its  nRturnl  liveltneBS.  Il  naopes 
about  HR  if  pre(>ccupied  or  flpprelienstvc,  and  seeks  to  withdraw  into  dark 
corners.  From  the  first  there  \h  usually  a  foreshadowing  of  that  most 
consiHtit  symptom  of  the  disease — tiepravcd  appetite.  Mad  dogs  not 
only  devour  fillh  and  rubbish  of  every  kinti  with  avidity,  but  even  their 
own  excrement — often  immediately  after  it  lias  been  ]>aRsed.  Indiculions 
of  tbis  tendency  appear  early,  and  arc  more  than  suspicious. 

"  Along  with  this  peculiarity  of  behavior  it  is  of  eqnal  imporlanre  to 
notice  that  an  infected  dog,  from  the  first,  snnps  at  other  dogs  without 
provocation.  This  snappisbiiess  in  most  dogs  is  very  striking.  If  a  tlog 
previonsly  known  to  have  no  such  habit,  snaps  indiscriminately  at  the 
fir^t  dog  it  meets  in  the  yard  or  in  the  street,  it  is  probably  not  safe. 

*•  So  far  I  have  had  in  mind  chiefly  what  is  to  be  observed  in  dogs  lied 
up  or  at  borne.  A  dog  whirh  is  at  large  is  also  to  be  recognised  as  in  a 
dangerous  state  by  its  demeanor.  A  healthy  tlog  in  its  progress  along 
a  street  or  elsewhere  shows  at  every  step  that  its  attention  is  awake  to 
the  sights  and  sounds  which  it  encounters.  The  raliid  dog,  on  the  con- 
trary, goes  sullenly  and  unobscrvnntly  fnrwards,  and  is  not  diverted  by 
object*  obviously  likely  to  attract  it.  This  statement,  however,  is  sub- 
ject U*  the  important  exceplictn  already  referred  to,  that  it  is  excited  both 
by  the  sight  and  sound  of  an  animal  of  its  own  species. 

^  Of  the  symptoms  which  accompany  the  final  stage  of  the  disease,  the 
most  important  and  characteristic  are  those  which  relate  to  tlie  organs 
in  which  it  localises  itself — the  mouth  an<l  iliroaU  Attention  is  often 
drawn  to  the  condition  of  the  mouth  in  an  animal  supposed  to  l>e  hi-althy, 
by  the  observation  that  it  tries  to  scratch  the  corners  of  its  mouth,  as  if 
Attempting  to  get  ri<l  of  the  ropy  mucus  which  is  eecn  to  he  diat-hnrgud 
from  it.  In  d<igs  that  are  tieil  up,  it  is  noticea\)le  that  the  bark  has 
entirely  lost  its  ring,  and  atquirca  a  pernliar  hoaracncsH,  which  can  be 
recogtiii>cd  even  by  the  most  unobservant.  As  the  disease  progresse:* 
the  discharge  increases,  the  lower  jaw  bangs  as  if  paralysed,  and  the 
ftoimnl  has  evident  ditticnlt  in  swallowing.  Along  with  this  there  is 
often  loss  of  power  of  the  hind  limbs.  If  now  the  dog  lie  watched,  the 
|*eculiArities  of  hehavior  which  have  been  already  noticed  arc  seen  to 
present  themselves  in  a  much  more  marked  degree  than  before.  It  is 
ott^erved,  Hrst,  that  it  is  subject  to  paroxysms  of  excitement,  in  which 
it  makes  often-repeated  elforts  to  bite  or  gnaw  all  olijecta  (such  as  woo<l- 
work,  straw,  Ac.)  within  its  reach,  while  at,  the  same  time  il  continues  to 
exbit>it  the  tendency  already  mentioned  to  devour  its  own  excrement; 
and,  secondly,  even  during  the  remissions  its  excitement  is  at  once 
renewed  by  the  sight  or  s^ound  of  another  dog 

"It  may  bo  well  to  note  that  the  disease  occurs  at  all  seasons,  that 
the  mad  dog  continues  to  recognize  its  master  and  to  manifest  pleasure 
«heu  kindly  spoken  to,  that  it  does  not  shun  water,  and  that  in  ntitny 
eaaea  from  Urst  to  last  that  wild  fnry  which  is  commonly  supposetl  to 
^leioiig  to  the  (lisense,  is  conspicuously  absent/* 

pEoo(«osi8. —  I  am  not  acquainted  with  any  case  of  recovery  from 
^>rtnjpljobia,  after  the  disease  has  fairly  set  in.  It  cannot,  botvever,  be 
promjiinced  to  he  absolutely  and  inevitably  fatal ;  for  Kadclirte  stales 
tbatfOf  lOU  authentic  cases,  recovery  took  place  in  U.  The  disease 
*«y/'fove  fatal  in  four-and-twenty  hours,  or  life  may  be  prolonged  for 
**' or  fccveu  daj's;  death  generally  occurring  from  the  second  to  the 
^""'tb  day  appHionlly  from  exhaustion. 
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Pathology. — Tlie  appearances  found  after  iWnth  throw  noligitt  what- 
ever upon  the  disease,  and  indeed  may  often  be  supposed  to  lie  siioi'ly 
the  effects  of  tlie  spasmodic  irritation.  The  tongue,  the  fauces,  tho 
throat,  tlie  glottis,  and  the  larynx,  tlie  stomach  and  aisophagn8,the  hrain, 
tlie  medulla  oblongaln,  and  spinal  cord,  have  all  been  found  congested 
and  inflamed  ;  there  is  nothing,  however,  in  the  ap[}c;irances  pre^cnlad 
by  these  parts  that  atfords  a  clue  to  the  true  nature  of  this  inbcrutHble 
and  terrible  malady.  In  fact,  everything  connected  wilU  hydrophobia  ia 
at  present  iiivolv«<l  in  coniplete  obscurity.  We  neither  know  what  occa- 
sions rabiea  in  the  dog,  nor  in  what  consists  the  change  in  his  secretions 
that  enaliluR  Ititn  to  traiiBmit  ihe  disease  to  man.  Equally  ul»scui'e  are 
the  pruccHses  that  are  going  on  at  the  seat  of  the  vround  or  iu  the  con- 
stitution generally^  during  the  period  that  intervenes  between  the  inltic- 
tion  of  the  bite  and  the  development  of  the  disease;  and  lastly,  patho- 
logical research  has  hitherto  faile<1  to  throw  the  faintest  glimmer  of  liglibj 
on  the  nnture  of  the  ciinnges  which  the  nervous  system  tindergoes,  aui 
which  occasion  the  characteristic  phenomena  of  liydr<iphobia. 

Treatment. — This  must  be  principally  ffreventive  and  paliiatioe.  We 
cannot  speak  of  curaiict:  tivatment  of  hyilrophobia;  for,  after  the  dis- 
ease has  once  set  in,  the  utmost  ihat  can  1>c  done  will  not  accomplish 
more  than  to  lessen  the  patient's  stitferings,  and  stay  for  a  few  hours  llio 
inevitably  fatal  termination. 

When  a  person  is  bitten  by  a  rabid  dog,  or  even  by  one  that  is 
reasonably  Hupposcil  to  be  so,  the  Surgeon  should  always  adopt  energetic 
means  to  save  tlie  patient  from  the  invasion  of  a  disease  that  is  neces- 
sarily fatal,  iu  having  recourse  to  preventive  treatment,  it  should  be 
borne  in  mind  that  the  larger  proportion  of  persona  actually  biticn  by 
rabid  animals  do  not  fall  victims  by  hydrophobia;  the  probability  of  the 
occurrence  of  the  tllMcnsc  depending  partly  upon  the  animal  that  bitea, 
and  partly  upon  whether  the  bite  is  indicted  on  the  naked  or  on  the 
clothed  part  of  the  body,  and  possibly  also  on  individual  susceptibility 
to  llie  disease  as  has  already  been  stated.  It  is  in  consequence  of  this 
small  pruportion  of  persons  tnking  llie  disease  out  of  the  total  number 
bitten,  that  so  many  popular  remedies  ami  superstitions  have  obtained 
an  unmerited  reputation  for  preventing  the  disease.  The  only  preven- 
tive means  that  can  lie  trusted  to  by  a  Surgeon,  are  exiriaion  and  cauttficn 

Excision  of  the  part  bilten  should  becareftdly  and  freely  performed^ 
no  half  measures  b;ii»g  had  recourse  to.  Hence  it  is  better  to  remove 
too  much  of  a  comparatively  unimportant  tissue  or  part,  ihan  to  allow 
the  Bulferer  to  run  any  risk  or  falling  a  victim  to  the  fatal  disease,  lo 
order  to  cxcisse  every  part  tliut  has  been  touched  by  the  tooth,  the  Sur- 
geon, nlXer  washing  the  wound  and  contiguous  surface  with  strong  car- 
bolic acid  lotion,  should  make  a  circle  with  ink,  or  tincture  of  iwilne, 
completely  around  the  injured  part.  He  must  then  ])ass  a  pr(d>e  to  tho 
bottom  of  the  wound,  and  excise  the  whole  by  scooping  out  a  conic 
piece  of  the  tissues,  taking  care  to  go  beyond  the  furthest  limit  to  wbicU 
tlte  probe  is  passed.  If  there  be  any  ilonbt  of  the  removal  of  the  wliole 
of  the  injurcil  parts,  potassa  fusa  should  be  applied.  Jf  the  lip  be  bitten 
through,  a  portion  should  be  cutout,  and  ihe  wound  brought  together, 
as  in  li:ire-iip  operations  ;  if  a  linger  be  injured,  it  should  be  amputated. 
When  the  wound  is  so  situateii  that  excision  cannot  reailily  be  performed, 
potassa  fusa,  or  strong  nitric  acid,  or  nitrate  of  silver,  as  recommended 
by  Voualt,  should  be  freely  applied  to  every  comer  of  it.  If  the  wound 
have  already  cicatrised,  the  bitten  part  should  he  excised  at  any  timd 
ailer  the  injury,  provided  the  dog  is  known  to  have  been  mad,  or  to 
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lvc  becomo  so  aftorwarda;  for  it  Is  not  improvable  that,  in  the  cases 
whvrc  the  disease  Uns  uccurred  nl  n  muidtc  pt^tiod,  it  has  hcen  tlependeut 
tip(Mi«  nr  ooiitiectc-d  with,  some  pt?ouliar  uclion  set  np  in  ihc  wound,  whicli 
xnighl  f>oS8il»ly  he  .nverled  l-y  tlie  rvnioval  of  the  cicatrix. 

I  foHiear  to  spcnk  of  nuy  other  means  of  constitutionnl  preventive 
treatmfut,  a»  I  consider  them  utterly  undeserving  of  conlidence. 

APoi  tlio  disease  Iins  once  set  in,  nothing CDn  V»e  done  but  to  paUiaf^ 
Mymptotiifi  and  to  prolong  life.  Every  possible  remedy  that  the  ingenuity 
of  man  eould  tleviste,  from  wnrm  wnter  to  viper-  and  liuuna-poison.  has 
l»een  tried,  and  been  fotnid  utterly  useless.  The  only  plan  of  IreaUnont 
that  holds  oni  a  hope  of  eventual  suueess,  and  whioli,  whether  it  succeed 
or  not  in  curing  the  patient,  at  all  events  mitij^ates  his  siiflerings,  is  Lliat 
which  has  been  recommended  by  Marshall  Hall  and  To«ld.  It  consists 
in  Ihr  6rst  place,  in  removing  all  external  irritation,  whether  mental  or 
ity;  putting  the  patient  in  a  darkened  room,  as  much  removed  as 
(ible  from  all  noi.se  and  the  intrusive  curiosity  of  slrnngcrs.  and  sur- 
►unding  his  bed  «vith  gauze  curtains  or  screens,  so  as  to  prevent  the 
i%turbing  influence  even  of  a  draught  of  cold  air.  Measures  must,  then 
be  Ado|>ted  to  lessen  tlie  excitability  of  the  spinal  cord :  this  maybe 
done  cniciently,  as  Todd  suggests,  by  the  application  of  ice  in  a  piece  uf 
gui  laid  along  the  whole  length  of  the  spinCf  or  by  means  of  a  spinal 
icfNbeig.  Lastly,  the  Surgeon  must  hear  in  mind  that  he  has  to  treat  an 
«'xhnu&ting  disease,  and  that  he  mnst  consequently  support  the  patient 
by  wine,  beef  tea,  and  such  uourishmeut  as  can  be  taken. 
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The  msjority  of  wounds  of  this  character  arc  not  dangerous.  Every 
jstudentof  anatomy  frequently  punctures  and  cuts  himself  in  dissecting, 
but  we  rai-cly  see  any  ill  etfects  from  these  injuries.  In  some  cases,  how- 
ever, the  most  serious  results,  terminating  in  j)ermanently  impairetl 
health,  or  even  in  death,  ensue.  The  result  depends  quite  ns  much  on 
the  state  of  health  of  the  person  injured,  ns  on  the  condition  of  the  botly 
from  which  the  poison  is  received.  If  theheallli  be  broken  by  any  ean^e, 
whether  excess  of  study  or  dissipation,  or  over-fatigue  in  professional 
work,  very  serious  eftVets  may  follow,  which  would  not  occur  if  the 
patient  had  the  ref^isting  power  of  a  sound  and  strong  constitution. 

Cai'ses. — The  deleterious  influence  exercised  by  the  dead  body,  human 
or  bnite,  may  be  attributed  to  three  different  causes: — 1,  the  ordinary 
Irritation  of  the  AVoundj  2,  Inoculation  of  Putrid  Matter;  or,  3,  In- 
troduction of  a  Specitic  Septic  Virus  into  the  system.  I  think  it  proba- 
ble thai  each  of  these  causes  may  exercise  a  distinct  influence,  but  that 
the  wurst  etfects  of  dissection-wounds  are  dependent  on  the  inoculation  of 
a  peculiar  and  specific  virus, 

I.  Ttiat  ill  effects  sometimes  result  from  the  simple  Irritation  of  the 

Puncliixe,  is  evident  from  the  fact   that  mere  scratches  or  punctures 

wiUi  Bphnters  of  wood,  or  other  substances  free  from  an  actual  poison, 

give  rise  to  considerable  local  disturbance  in  certain  states  of  the  consti- 

lulion,  %o  also  those  operation  and  dissection- wounds  which  are  ragged 

and  U)ni,  snch  as  are  made  by  ^picula  of  bone  or  the  teeth  of  a  saw,  are 

l>eciiliarlv  troutile.souie. 

-•  Putrescent  Matters  are  always  injurious  when  introduced  into 

the  iiiiiunl  rcononiy  j  but  at  the  same  lime  it  is  a  remarkable  fact,  that 

tuenrorsi  ctTects  of  ilissection-wounds  have  resulted  from  those  received 


1  Se«  tUo  Chapter  XXXI— Septicwmia. 
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before  putrefftction  had  set  in,  and  tliat  the  most  dangerons  wonnds 
more  commonly  occur  in  post-mortem  inspections  made  a  few  hours  after 
death,  than  in  dissecting-room  investigations  on  parts  in  an  advanced 
stage  of  decomposition. 

3.  That  the  worst  forms  of  dissection- wounds  are  dependent  upon  a 
Specific  Septic  Virus,  is  evident  from  the  fact  that  it  is  especially  after 
death  from  certain  diseases,  particularly  those  of  an  erysipelatous  or 
pyaemic  type,  that  these  consequences  ensue.  Most  danger  is  to  1)e  ap- 
prehended from  punctures  received  from  the  bodies  of  tliose  who  die  of 
erysipelas,  phlebitis,  pyoemia,  and  the  diffuse  forms  of  peritonitis  follow- 
ing parturition  or  the  operation  for  hernia.  And  it  is  very  important  to 
remember  that  putrefaction  is  by  no  means  necessary  for  this.  The 
greatest  danger  exists  before  putrefaction  sets  in.  A  few  hours  after 
deatli,  whilst  apparently  still  quite  fresh,  the  body  is  in  the  highest  de- 
gree infectious  and  dangerous;  and  I  think  that  advanced  putrefaction 
rather  lessens  than  increases  the  danger.  Indeed,  the  septic  influence  in 
these  cases  continues  after  death  to  be  capable  of  producing  in  the  living 
wlio  are  inoculated  with  it,  a  distinct  affection  of  the  nature  of  sept«emia. 
Of  all  these  influences,  that  which  is  generated  by  hernial  or  puerperal 
peritonitis  is  by  far  the  most  noxious.  The  acrid  fluid  which  accuma- 
lates  in  the  peritoneum  when  that  structure  is  attacked  by  difl\ise  inflam- 
mation of  the  kinds  just  mentioned,  appears  to  exercise  a  specifically 
injurious  influence.  I  believe  it  to  be  impossible  to  immerse  the  hand 
into  it  with  impunity  if  there  should  happen  to  be  a  scratch,  puncture, 
or  abraded  surface  of  any  kind  on  one  of  the  fingers.  Inoculation  would, 
under  such  circumstances,  inevitably  ensue,  followed  by  difliise  inflam- 
mation to  a  greater  or  less  extent.  It  is,  however,  by  no  means  neces- 
sary for  poat-mortem  infection,  that  there  be  an  al)raded  or  broken  surface 
through  which  the  inoculated  matter  may  be  introduced  into  the  system. 
Imbibition  may  take  place  through  the  unbroken  cuticle;  and  not  un- 
frequently  it  is  through  the  medium  of  the  hair-follicles  that  the  septic 
poison  enters.  In  the  graphic  account  given  by  Sir  James  Paget  of  his 
own  case,  the  septic  influence  is  stated  to  have  been  abs<>rl)ed  through 
the  unbroken  cuticle  of  the  hand  immersed  in  pyemic  pleuritic  effusion. 
1  have  known  poisoning  through  the  hair-follicles  of  the  back  of  the 
hand  to  happen  to  another  very  distinguished  member  of  our  profession. 
In  other  cases,  again,  infection  appears  to  have  taken  place  by  alisorp- 
tion  under  the  semilunar  fold  of  skin  at  the  base  of  the  nail.  That  the 
poisonous  influence  from  the  bodies  of  persons  who  have  died  of  septic 
diseases  is  transmissible  to  others  by  contact  or  infection,  cannot  be 
denied;  and  accoucheurs  and  operating  Surgeons  should  abstain  as 
carefully  as  possible  from  performing  post-mortem  examinations  on 
patients  dying  from  such  diseases,  lest  the  poisonous  influence  be  car- 
ried to  and  excite  similar  morbid  action  in  their  own  patients. 

Symptoms. — From  what  has  been  stated  above,  it  would  appear  that 
there  arc  two  distinct  kinds  of  mischief  resulting  from  dissection-wounde. 

The  milder  form  proceeds  from  the  simple  irritation  of  a  scratch  in  a 
broken  constitution,  or  from  the  inoculation  of  non-specific  putrescent 
matter.  The  punctured  part  becomes  painful,  hot,  and  throbbing,  in 
from  twelve  to  twenty-four  hours  after  the  injury;  the  finger  swells  and 
inflames,  the  absorbents  of  the  arm  are  perhaps  affected,  and  the  glands 
in  the  axilla  become  enlarged.  There  is  general  febrile  disturbance, 
ushered  in  by  rigors  and  a  feeling  of  depression  and  often  intense  head- 
ache; suppuration  takes  place  about  the  puncture,  and  also,  perhaps,  in 
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tbe  inflamed  ginnds,  the  case  presenting:  the  ordinary  characters  of  whit- 
low with  inflaiiwiiHlion  of  the  ahflorhcMits. 

In   the   more  tfevere  form  of  dis^oction  wound,  the  patient  is  seized 
i^lKiut  twelve  or  eightetn  hours  after  the  puncture,  with   rigors,  nnxi<*ty 
Y  countenance,  and  (lepresfsion   ol*    the  nervous  system  ;  with  a  quicU 
luUe,  and  with  intlnmmalory  febrile  reaction.     On  examining  the  lin^^cr, 
lUHiule,  or  vesicle,  with   nn  inflamed  areola,  will  he  observed   in  the 
lion  of  the  puncture;  iVum  this  a  few  red  lines  may  l>c  seen  extend- 
up  towards   the  arm-pit,  where   there  mny  be  .swelling  and  tension, 
'iffnsc  inflammation  of  the  areolar  tissue  of  the  limb  sets  in  about  the 
Ifth  or  sixth  day,  extending  up  to  the  shotdder,  and  down  the  side  of 
;lie  chest  to  the  flank.     Aliscesfies  form,  otlen  with  uineh  pain,  in  these 
ituationa ;  they  are  usually  somewhat  diffuse,  the  pus  l)eing  mixed  with 
ireds   and  sh>UjT|is.      The    general   symptoms   gradually    assume   an 
isthenic  type;  the  tongue  Iteeomes  brown,  sordes  accumulate  about  the 
and  gums,  low  delirium  seta  in  with  a  rapid  feeble  pulse,  and  death 
■tjurs  in  from  ten  days  to  three  weeks.     When  incisions  are  made  into 
he  brawny  tissue  it  is  found  infiltrated  with  sero  pus,  and  in  a  sloughy 
(tale.     If  the  palicnt  live,  large  circumscrilK^d  abscesses  form  under  the 
)cctoral  mubclcH,  in  the  axilla,  and  above  the  clavicle,  accompanied  by 
much  exhaustion  and  depression  of  the  system.     The  convnluscencc  is 
tediooa  and  prolougetl,  an<l  the  constitution  is  often  sliattercMl  fur  life. 

It  is  this  form  of  the  disease  that  resembles  diffuse  inflammation  of 
the  areolar  tissue  arising  from  other  causes;  and  indeed  there  can  be 
litllc  doubt  that  it  is  a  cellular  ervRipclas  depending  on  toxic  agency. 
That  this  form  of  dissection-wound  is  of  a  truly  Kpecific  character,  ia 
ividcnt  from  the  fact  that  patients  laboring  under  it  may  communicate 
ital  erysipelas  to  their  nurses  and  attendants;  as  happened  in  the  case 
ft  the  late  J.  1*.  Potter,  of  University  College  Hospital,  whose  early 
th  was  much  to  helamentcti.  It  is  also  this  kind  of  dissection-wound 
ia  especially  apt  to  occur  after  punctures,  received  from  patients 
flio  have  died  of  dilTnse  inflammaiion  of  the  serous  membranes. 
The  symptoms  produced  by  contact,  independently  of  any  wound,  with 
bijdies  of  persons  who  have  die<l  of  erysipelatous  or  pyemic  diseases, 
letimes  vary,  though  still  referable  to  the  introdncLion  of  a  poison. 
Thus  i  have  known  a  body  to  infect  seriously  in  diUerent  ways  six  stn- 
^dents  who  were  working  at  it.  Two  had  suppuration  of  the  areolar 
issue,  under  the  pectorals  and  in  the  axilla;  one  was  seized  with  a  kind 
Ubt  maniacal  delerium  ;  a  fourth  had  typhoid  fever;  and  tho  remainiikg 
two  were  seriously,  though  not  dangci'onsly,  indisposeil. 

Tbkatmknt. — On  the  receipt  of  a  puncture  in  dissection,  or  in  making 
~ pont'mort«rm  examination,  the  best  mode  to  prevent   injurious  eonse- 
res  is  to  tie  a  string  tightly  round  the  finger  above  the  injury,  tlnis 
fcg  the  blood   to  flow,  and   perhaps  to  carry  out  the  virus  with  it. 
(jArt  shouUl  then  be  well  waslied  in  a  stream  of  cold  water  at  a  tap, 
&ucke<)  for  some  minutes;  in  this  way  any  |>oisonous  matter  that 
been  introduced  may  usually  be  got  rid  of,    it  ia  better  not  to  apply 
Ucs:  ihey  only  irritate  and  inflame  the  finger,  and  can  do  but  little 
If  any  caustic  be  employed,  it  should  be  a  dr<jp  of  nitric  acid  let 
Wl  into  the  wound,  or  of  pure  i-arbolic  acid,  which  ia  the  only  cseharotic 
tii«l  liM  the  power  of  destroying  animal  virns.     The  nitrate  of  silver, 
'hicli  ig  commonly  employed,  can  never  do  much  good,  as  it  does  not 
I*neiriiie  to  a  sufficient  depth  to  be  of  service.     Dissectors  should  Iwar 
^miod  that  the  elate  of  the  constitution  exercises  great  influence  upim 
•"•effects  of  the  puncture ;  and  that,  in  proportion  as  the  health  ia  auuud 
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and  the  bod}'  not  exbnusted  by  over*fatigue,  there  is  less  likelihood  of 
any  injurious  consequences  ensuing. 

In  t)ie  slighter  forms  of  dissection-wound,  attended  by  a  moderate 
amount  of  inflammation,  the  part  must  be  poulticed,  leeches  should  be 
applied,  and  tlie  arm  put  in  a  sling.  If  the  absorbents  become  inflamed, 
chamomile  and  poppy  fomentations  must  be  diligently  used,  abscesses 
must  be  opened  early,  and  free  incisions  should  be  made  wherever  there 
is  much  tension,  even  though  matter  have  not  already  formed,  with  a 
view  to  prevent  suppuration.  The  general  treatment  of  clearing  out 
the  bowels  with  a  free  calomel  purge,  followed  by  moderate  stlmolation, 
must  be  adopted  in  the  early  stage ;  but  tonics  and  strong  support  will 
soon  be  required,  and,  if  there  be  much  constitutional  irritation,  opiates 
may  advantageously  be  administered. 

The  treatment  of  the  more  severe  forms  of  dissection-injnry  consists 
principally  in  fomentations,  and  in  early  and  very  free  incisions  into  the 
finger  or  other  parts  that  become  tense  and  brawny.  In  the  constitu- 
tional treatment,  our  great  reliance,  after  clearing  out  the  intestinal 
canal,  by  a  free  purge,  consists  in  the  administration  of  bark,  ammonia, 
camphor,  wine  and  brandy,  with  such  fluid  nourishment  as  the  patient 
can  take ;  the  case  being  treated  as  one  of  the  lowest  forms  of  asthenic 
inflammation.  If  the  patient  survive  he  must  be  sent  as  soon  as  possi- 
ble into  the  country,  and  must  devote  some  months,  perhaps,  to  the 
re-establishment  of  his  health.  The  punctured  part  often  continues  irri- 
table for  a  great  length  of  time,  even  for  many  years,  remaining  red, 
inflamed,  and  desquamating,  pustules  sometimes  appearing  on  it.  This 
condition  is  best  remedied  by  the  occasional  application  of  nitrate  of 
eilver. 

In  conclusion,  I  cannot  too  strongly  urge  upon  the  dissecting  student 
that  unless  he  take  scrupulous  precautions  as  to  cleanliness  and  disin- 
fection, he  may  readily  contaminate  with  septic  poison  any  patient  whose 
wound  he  dresses.  No  dissecting  student  or  operating  surgeon  who  has 
examined  a  dead  body  ought  to  approach  a  patient  without  having  pre- 
viously changed  his  woollen  clothes,  and,  after  washing,  soaked  his 
hands  in  carbolised  water,  or  otherwise  disinfected  himself^ 


CHAPTER    XII. 

EFFECTS  OF  HEAT  AND  COLD. 

BURNS   AND   SCALDS. 

A  Bum  is  the  result  of  the  application  of  so  great  a  degree  of  hee^ 
to  the  body  as  to  produce  either  inflammation  of  the  part  to  which  it    "Ife 
applied,  or  charring  and  complete   disorganization  of  its  tissue. 
Scald  is  occasioned  by  the  application  of  some  hot  fluid  to  the  boAfe^ 

giving  rise  to  the  same  destructive  effects  as  are  met  with  in  bun  , 

though  differing  from  tliem  in  the  appearances  produced. 

Local  Effects. — Burns  and  scalds  vary  greatly  in  the  degree  of  d 
organisation  of  tissue  to  which  they  give  rise ;  this  variation  dependi      i 
partly  upon  the  intensity' of  the  heat,  and  partly  upon  the  duration 
its  application.    The  sudden  and  brief  application  of  flame  to  the  surfg^ ' 
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prodaees  but  very  sliglit  disorgnnisation  of  the  cuticle,  with  some  by* 
penetnia  of  the  skin.  If  the  part  be  exposed  for  a  longer  time  to  the 
action  of  the  flame,  as  when  a  woman's  clothes  take  fire,  the  cutis  itself 
may  he  disorganised ;  and  if  the  heat  be  sUll  more  intense,  as  wheu 
molten  metal  falls  upon  the  body,  the  soft  parts  may  be  deeply  charred, 
or  the  whole  thickness  of  a  limb  destroyed.  So,  also,  the  effects  of 
scalds  vary  greatly,  not  only  according  to  the  temperature  of  the  liquid, 
but  acconling  to  its  character;  the  more  oleaginous  and  thick  the  fluid, 
the  more  severe  usually  will  the  scald  be. 

These  various  results  of  the  application  of  heat  to  the  surface  have 
been  arranged  by  Dupuytren  into  six  different  degrees  of  burn.  This 
classification  is  not  merely  a  fanciful,  or  even  a  purely  patliological, 
arrangement  of  the  effects  produced  by  the  application  of  beat;  but  it  is 
of  great  practical  importance,  as  the  degree  and  character  of  tlic  result- 
ing cicatrix  are  dependent  on  the  depth  to  which  the  burn  |>enetrates 
into  the  tissues.  Hence  the  future  conditions  can  be  determined  by 
ascertaining,  in  the  first  instance,  the  degree  to  which  the  burn  belongs. 
In  the  Jirsi  diigree,  the  application  of  fire  has  been  momentary.  It 
has  been  followed  by  congestive  redness  and  pain — phenomena  that 
reaemlile  erysipelas.  But  there  is  no  solution  of  continuity,  no  destruc- 
tion of  tissue;  and  consequently  there  is  no  resulting  cicatrix.  This  is 
the  acute  stage  of  ihe  first  degree.  In  other  cases,  the  efiects  may  be 
more  chronic,  as  in  those  instances  where,  in  old  people  who  sit  con- 
stantly* before  the  fire  or  over  charcoal  foot-warmers,  ciianges  arc  grad- 
ually induced  in  the  integuments  and  superficial  structures  of  the  lower 
'  extremities. 

In  the  second  degree  the  cuticle  is  detached;  and  there  are  vesications 
and  phlyctenie.    There  is  consequently  loss  of  substance,  so  far  as  cuti- 
cle is  concerned.     This  is  sometimes  foUowcfl   by  suppuration;   and, 
ilthougb  no  cicatrix  results  in  these  cases,  yet  discoloration  of  the  in- 
tegument is  often  left. 

In  the  third  degree  the  whole  of  the  cuticle  is  destroyed,  with  a  por- 
tion of  the  true  skin  ;  but  the  cutis  vera  is  not  entirely  destroyed.  This 
is  &  most  important  point,  as  it  influences  materially  the  character  of 
tbe  resulting  cicatrix.  As  a  thin  layer  of  true  skin  is  left  at  the  bottom 
of  tbe  eschar,  complete  reproduction  of  the  whole  thickness  of  the  inte- 
gvRiental  structures  is  not  necessary.  In  these  cases  there  is  a  vivid 
1^  granulating  surface,  which  suppurates  abundantly.  As  the  action 
pf  the  burn  extends  to  unequal  depths,  the  granulations  will  be  very 
irregular,  and  unless  great  care  be  taken,  ti»e  resulting  cicatrix  will 
present  corresponding  elevations  and  depi-essions. 

In  ihe  fourth  degree  there  is  complete  destruction  of  the  skin  through 
1^  whole  thickness,  so  that  tbe  subcutaneous  areolar  tissue  is  opened 
"P*  The  process  of  cicatrisation  in  these  cases  may  take  place  either  by 
™e  growing  together  of  the  opposite  sides  of  the  wounds  that  results 
^^  tbe  separation  of  tbe  eschars,  or  by  the  formation  of  a  thick  and 
^Wy  contractile  cicatrix  of  entirely  new  formation.  The  process  of 
^Nr  in  these  cases  is  very  slow,  and  is  attended  by  long-continued 
H^Ppomtion.  The  resulting  cicatrix  is  at  first  thin,  red  or  purplish, 
SiUed,  often  in  the  form  of  bands  or  bridles,  and  is  liable  to  occasion 
P*»t  deformity  by  the  cohesion  of  parts,  as  of  the  fingers,  or  by  con- 
l^'tioD,  as  at  the  elbow,  or  at  the  side  of  the  neck  and  face,  or  by  the 
^oiQre  of  apertures,  as  of  tbe  nostrils. 

In  the  fifth  and  sixth  degrees  the  destructive  influence  of  the  burn 
P^etrttes  to  a  greater  or  less  depth  into  tbe  muscles,  bones,  or  joints. 
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In  llie  fifth  degree,  tlie  more  superficial  rmisciilar  strnclnreB  are  impli- 
cated:  in  the  sixth  degree  the  vihole  lhii-kne6&  of  the  limb  may  be 
de&troyed  and  charred. 

This  is  very  Itricfiy  tlie  celebrated  classificntion  inti'oduced  by  Du|>ny- 
trei),  atui  ndi-pted  by  tuost  writcra  on  the  subject  as  a  jiraclical  exposi- 
tion of  the  local  cttect  of  burns.  Tliese  various  degrees  are  usually 
found  as&ociatcd  to  a  greater  or  less  extent;  indeed,  in  the  more  Bovere 
cases,  the  first  three  or  four  drgreea  are  almost  iiivariahly  met  wlih 
lofjc'lher. 

Surgically,  the  fourth  degree  is  the  most  important,  and  most  severe 
burns  extend  to  it.  Its  imixirtance  is  due  to  the  complete  destruction 
of  the  whole  thickness  of  the  skin,  and  the  consequent  extensive  granu- 
lating and  suppurating  sin-facea  that  are  left;  and  to  the  tendency  to 
dcfornnty  from  the  conlriKliun  of  the  cicatrices,  formed  as  they  are  of 
entirely  new  tissue,  the  great  |»eculiarity  and  tendency  of  which  is  to 
contract  into  bard  bands  and  bridles. 

The  i>rimnry  local  effect,  then,  of  a  burn,  if  superficial,  is  to  excite 
inflammation  of  the  skin  ;  if  more  extensive,  to  destroy  more  or  less  the 
soft  ptructnres,  and  even  the  bones.  When  the  cuticle  is  unbroken,  the 
iiiflamnuUion  8])ecdily  subsides  Tvith  some  desquamation.  When  the 
soft  parts  are  charred,  they  arc  detached  by  a  process  of  ulceration, 
analogous  to  what  hiippens  in  the  separation  of  sloughs;  and  an  ulcerat- 
ing ajid  buppuraliiig  surface  is  left,  remarkable  for  the  large  size,  the 
florid  color,  the  gi*eat  vascularity,  and  the  ra)»id  growth  of  its  granula- 
tions.  The  cicatrisation  of  such  nn  ulcer,  though  generally  procet^ing 
with  great  rapidity,  has  a  constant  icmlency  to  he  arrested  by  the 
exuberance  of  the  granulations.  The  cicatrix  is  usually  thin,  and  of  & 
Mui.^h-red  color,  and  is  especially  characterised  by  a  great  disposition  to 
contract,  becoming,  after  a  time,  puckered  up,  and  much  indurate^?. 
This  process  of  contraction  and  tiardening,  whii'h  begins  immediately  on 
the  completion  of  cicnlrisation,  continues  for  many  months,  giving  rise 
frequently  to  the  most  distressing  deformitcs,  and  to  the  complete  loss 
of  motion  and  use;  in  |>arls.  These  cicatrices  are  nbro-plaslic,  and  often 
extend  deeply  lictween  and  mat  together  the  muscles,  vessels,  and  6oft 
Bti'uctures  of  a  limb,  of  the  face,  or  of  the  neck. 

The  Constitutional  Efpkcts  resulting  from  burn  are  most  serious 
and  imjmrtnnt;  they  depen<l  not  so  much  uinm  the  depth  of  the  injury 
as  upon  its  situation,  the  extent  of  surface  iniplicnled.  and  the  age  of  the 
patient.  Thus  a  ]>erso])  nuiy  have  his  foot  completely  charred  and 
burned  off  by  a  stream  of  molten  iron  running  over  it,  wiih  far  less  con- 
stitutional disturbance  and  danger  tlian  if  the  surfiicu  of  the  trunk  and 
face  be  extensively  scorched  to  the  first  and  second  degrees;  burns 
about  the  chest,  the  head,  nnd  the  face,  being  far  more  likely  to  b« 
attended  by  serious  constitutional  mischief  than  similnr  injuries  of  the 
extremities.  In  children,  the  system  generally  suffers  more  severely 
from  burns  than  in  adults.  The  lover  that  sets  in  may  be  due  to  several 
causes,  such  as  reaction  after  extreme  primary  depression,  locttl  inflam- 
matory lesions,  and  the  retention  in  the  bloo<l  of  waste  products  in  con- 
sequence of  the  arrest  of  the  cutaneous  secretion  in  the  Iturnt  parts. 

The  constitutional  disturbance  induced  by  burns,  in  whatever  degree, 
may  be  divided  into  three  stages:  1,  l)e])rcssion  and  Congestion;  2, 
Reaction  and  lufiauimation ;  3,  Suppuration  and  Kxhaustion. 

1.  The  stage  of  DepresBion  of  the  Nervous  System  and  Con- 
gestion of  Internal  Organs,  occupies  the  first  forty-eight  hour«; 
during  which,  death  may  occur  before  inflammatory  action  can  cuiae 


ii^iMi 


CONSTITUTIONAL    EFFECTS   07    BURNS 


269 


on.    Immedintoly  on  the  receipt  or  a  severe  burn  the  patient  becomes 

IcoM  nn<\  coIlapsftJ,  ami  is  seized  with  fits  of  shivering,  which  ooiitinuc 
for  ft  conaideralOo  lime.     He  is  evifienlly  suffering  from  the  shock  of  the 
injury  ;  the  severity  of  the  shivering;  is  usually  indipiitive  of  Iho  uxLent 
of  the  c^nstilulionAl  distiirlmnoe,  and  is  more  proloui^ed  iit  those  ieijuriea 
ilmt  occupy  a  givat  extent  of  surfiice,  even  Ihougti  it  he  only  burnt  to 
the  first  or  second  do^roe,  ihan  in  those  which,  being  of  more  limited 
superficial  extent,  utToct  tht-  tissues  deeply.     On  the  subsidence  oC  the 
«yinptoms  of  depression,  there  is  usually  a  period  of  quiescence  before 
reaction  comes  on  ;  and  durtni^  this  period  the  patient,  especially  if  ft 
child,  not  iinfrequenliy  dies  eonuitose ;  death  resulting  from  congestion 
of  the  hrain  and  its  membranes,  with,  |)erhap3,  serous  effusion  into  the 
^_  Ventricles  or   the  arachnoid      IJesides   these  lesions,  the   mucous  mcm- 
^k^nuic  of  the  stomach  and  intestines,  as  well  as  the  substance  of  the 
^"  lunjrs.  is  usually  found  congested. 

The  pathological  phenomena  of  thia  period  are  alto<^ther  of  a  con- 

Igestive  character.     Of  15  cases  in  which  the  contents  of  the  cranium 
irere  eswamined,  1  found  con^stion  of  the  brain  and   its  memhranes, 
nilh  serous  effii«ion,  in  all;  in   U  of  these  eases  the  thoracic  viscera 
were  ft>und  to  Iw  eonjjusted  in  9,  healtliy  in  5;  and  of  14  in  wbicli   the 
mhdominal  orgnns  were  examined,  congestion  of  the    gastro-intestinal 
mucous  membrane  was  fouu<l  in   12  cases,  and  a  healthy  condition  in 
two  only 
2.  The  next  stage,  that  of  Reaction  and  Inflazninatioxi,  extends 
from  tlie  second  day  to  the  second  week.     In  it,  irritative  fever  sets  in 
^.easily,  with  a  degree  of  severity  proportionate  to  the  previous  depres- 
^Bikion;  and,  as  this  stage  n^lvances,  it  ih  attended  by  s|>eoial  symptoms, 
^"^  dependent  upon  inflammatory  affections,  more  especially  of  the  aUlomi- 
nal  and  thoracic  viscera.      Death,  which  is  more  frequent  during  this 
fitAgu  ihan  in  the  preceding  one,  is  usually  connecteil  with  some  inllam- 
IDAtory  coudilion  of  the  gastro-iutestlnal  mucous  membrane  of  the  peri- 
im.     The  lungs  also  are  frequently  affected,  showing  marked  evi- 
of  pneumonia  or  l)ronchiti3;  but  the  cerebral  lesions  are  not  so 
common  as  in  the  6rst  slage;  lliough  when  they  occur,  they  present 
inoi-e  unequivocal  evidence  of  inflammatory  action.     The  following  are 
the  results  of  the  posf-mnrfem  examinntions   which  I   liave  made.     Of 
^  17  cases  in  which  the  contents  of  thecraninm  were  examined  tluringthis 
^■period,  there  was  congestion,  with  evidence  of  inflammation  and  effusion 
^Bof  S4-rou3  fluid,  generally  mixed  with  hlood,  in  1-1;  a  healthy  state  in  the 
^^Breir.&ining-?.     Of  19  cases  in  whicli  the  lungs  were  examined,  there  was 
^K^ongestion  of  these  organs  proliably  inflammatory  in  most  instances; 
^HwitU  serum  or  lymph  in  the  pleura,  and  redness  of  t)ie  bronchial  mucous 
^H  Tncmhrane,  in   10.     The  lungs  were  hepati/.ed  in  5,  and    healthy   in  4. 
^H  The  abdominal  organs  were  examined  in  22  crises;  of  these  there  was 
^m    congestion  of  the  mucous  membrane,  sometimes  with  evidence  of  peri* 
^■^    tonitis.  in  11;  ulceration  of  the  duodenum  in  6 ;  a  healthy  state  in  5. 
^B       U  is  in  this  st:ige  of   burn,  that  the  very  remarkable    and  serious 
^F    iB^uela,  perforating  ulcer  of  the  duodenum,  is  especially  apt  to 
occur.    Curling,  who  first  attracted  attention  to  it,  explained  its  occur- 
itnoe  by  the  supposition  that  Brlinner's  glands  endeavor,  by  an  increased 
^tiou,  to  compensate  for  the  suppression  of  the  exhalation  of  the  skin 
^^     ^»<*quent  upon   the  burn  ;  and  that  the  irritation  thus  induced  tends 
^m     '<'thvir  inflammation  and  ulceration.     This  ulceration  may,  as  Curling 
^"      "Himrk*,  liy  rapidly  procee<Ung  to    perforation,  expose  the  pancreas, 
f  ^ptu  (tm  branches  of  the  hepatic  artery,  or  by  making  a  communicatioa 
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witli  llie  Borous  cnvity  of  the  alulomcn,  produce  peritonitis,  and  tlius 
cause  death.  It  usuixllv  comes  on  about  the  tenth  day  after  the  occtir- 
renee  of  the  injurv  ;  Heldum  earlier  than  this.  The  only  exception  with 
wliich  I  am  ncqiiriinted  was  In  the  case  of  a  child  nine  years  of  nge,  who 
died  on  the  fourth  day  after  the  Imrn,  in  University  College  Hospital, 
and  in  whom  an  ulcer,  of  ahout  the  size  of  a  shilling,  with  sharp  cnt 
margins,  was  found  in  the  duodenum  ;  the  intestinal  mucous  membrane 
generally  being  iuflanied.  That  these  ulcers  are  not  invariably  fatal,  is 
evident  from  a  case  mentioned  by  Curling,  in  which,  on  death  occui^ 
ring,  from  other  cansi-s,  eight  weeks  after  the  injury,  a  reci-nt  cicatrix 
was  found  in  the  duodenum.  These  affections  seldom  occasiun  any  very 
mail^ed  s^'mptoms  to  imlicnte  the  nature  of  the  mischief,  the  piiliL-iit 
suddenly  sinkiuir.  In  some  instances  there  is  hirmorrhage ;  tbout^h  lU'is, 
is  not  an  unecpiivocnl  sign,  as  I  have  several  limes  seen  it  happen  from 
«imi)le  inflammatory  congestion  of  the  intestinal  mucous  memt>rane. 
l*ain  in  the  right  hypochoudriac  region,  ftod  perhaps  vomiting,  may 
also  occur. 

3.  The  stage  of  Suppuration  and  Exhaustioa  continues  from  the 
second  weekto  thedoseof  the  case.  In  it  we  Iremiently  have  symptoms 
of  hectic,  with  much  constitutional  irritation  from  the  long  continuance 
of  e\'hnuHling  dischnrgts.  If  death  occur,  it  is  most  freqtu'ntly  induced 
by  inllnmnuitii»n  of  the  lungs  or  pleura;  allL-fiions  of  tlic  nbdominal 
organs  nnd  brain  being  rj\re  during  this  stnge  of  the  injury. 

Of  7  cases  in  which  the  lungs  were  exnmined,  they  were  found  to  1h» 
healthy  in  one  only  ;  being  hepatiscd,  with  elusion  in  the  plcurir,  in  the 
reJuaining  (*»  cnses.  Of  7  cases  in  which  the  abdominal  organs  were  ex* 
amined,  a  healthy  slate  was  found  in  4  ;  inflammatory  congestion  in  2  ; 
anti  a  cicatrised  ulcer  in  the  stomach  in  I.  Of  5  of  the  canes  the  cerebral 
contents  were  fi/iind  healthy  in  1  only  ;  there  being  ludammatory  cong^a- 
tton  in  the  other  4. 

pKfKiNOBis. — The  intlnence  of  extent,  degree  and  situation,  r.n  the 
prognosis  of  liurns  has  already  been  statinl.  The  most  fatal  element 
indeed  of  these  injuries  is  ynpeTfivial  extent.  It  is  generally  believo*!  by 
Surgeons  that  recovery  vannot  take  place  if  one-third  of  ti»e  surface  of 
the  body  he  scorched  or  burnt.  Not  only  do  the  cutaneous  nerves  be- 
come greatly  irritated,  and  the  nervous  system  generally  sutfer  Severely, 
from  tlic  bhock  of  an  extensive  burn  ;  but,  <iwing  to  the  arrest  of  the  cuta- 
neous secretion  over  alargesurfacc  of  the  skin,congesLioii  of  the  mterniJ 
organs  and  of  the  mucous  mentbranes  ensues;  hence  death  may  happen 
direcily  from  this  cause,  or  from  the  supervention  of  inflammation  in  tho 
already  congested  parts;  more  particularly  in  the  early  peno<l»  of  life, 
when  the  balance  of  the  circtdation  is  readily  disturl^ed.  The  drgrte  of 
burn  inlIiieiK*vs  the  prognosis  unfavorably  rather  so  far  as  the  part  it««lf 
is  concerned,  than  a«  the  general  system  is  aflt'cted.  The  musi  fatal 
periftd  in  cases  of  burn  is  the  first  week  after  the  accident.  \  find  llial 
in  60  caees  of  death  ivoux  these  accidents,  33  prove<l  fatal  before  the 
ei^lith  djiy ;  11  of  these  dying  before  the  fourth  day.  Of  the  remaining 
•Aftcs,  H  died  in  the  second  week,  2  in  the  third,  2  lu  the  fourth,  4  in 
^L         h,  and  1  in  the  sixth. 

^K  of  Death  from  Burn. — When  in  an  ordinary  conflagration  % 

^^^^         '*  liurnt  to  dejiih,'*  the  fatnl  event  is  occasioned  not  liy  thechar* 
^^^H  %  or  M(Miinl  incremntion  of  the  body,  but  by  tho  induction 

^^H  -tfully  extinguished  by  sulbication  in  the  Hmtjke, 

^^^B  IS  resulting  from  the  fliv,  Itefore  the  body  it(H*lf 

^^^^^B  What  particular  proiluco  of  combusUou  the  asphyxia  ia 
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lue,  Eb  somewhat  undeoiderl.  There  in  reason  to  iKilicve  that  lii  moat 
it  is  cnrhonit:  oxide  i-nth*»r  timri  t'arhmic  Jicid  thut  suffotiiitcs. 
Wht'ti  tt  |HM*(m  is  severely  -'"ul  extensively  luiint,  ninl  <]iea  in  the 
nirsG  of*  few  limira,  or  :i  iliiy  or  two,  death  ariftes  usually  from  shock, 
hich  ii)  most  severe  mid  continuous.  Dupuytren  was  of  ojiinion  that 
luring  this  stage  tlir  sutferer  died  from  the  excessive  pain,  and  atiited 
tat  "  too  great  a  los^  of  hcnijibitity  mi^ht  kill  as  well  na  too  i^^reat  a  loss 
hlood/*  Whetiiei  Ihi*  be  so  or  not,  it  is  perhaps  dillleult  to  say  ;  but 
he  fact  remaius  certitiu  tliat,  in  individuals  who  die  during  this  sLa<;e, 
he  tiraiu  an(t  its  uiombrnncs  will  invariably  be  found  congested,  usually 
rith  inure  or  loss  eiruHion  of  serous  Uuid  into  the  ventricles  and  the  arauh- 
nU.  Thia  I  have  invariably  found  in  every  ease  that  I  have  examined, 
fn  one  half  of  the  cases  I  have  found  uougustton  of  the  thoracic  organs, 
and  in  the  mojorily  congestion  of  the  abdominal  organs,  more  especially 
the  mucous  membrane  of  the  slomacii  and  ileum.  Death  iluring  the 
^ond  («tage  is  usually  dependent  upon  internal  inflammation,  moi'e  par* 
ularly  of  the  gnstro-intestiiuU  inncous  membrane  and  linigs,  and  less 
Lueiilly  of  the  brain  and  its  membranes.  If  the  patient  survive  into 
Tiod  of  suppuration,  and  then  succumb,  he  will  nsu.'iUy  die  from 
istion,  habteneil  or  accompanied  by  inflammation  of  the  lungs  or 

KIUTMENT. — The  treatment  of  burns  must  have  reference  to  the  con- 

juitionnl  condition,  as  well  as  to  the  local  injury.     A  vast  variety  of 

:al  applications  have  been   a'conimended  by  dilfercnt  Surgeons,  such 

floiir^  starch,  cottnn-wadding,  treacle,  white  paint,  gum,  solution  of 

iiiiA*n]bt»er,  iVc;  the  principle  of  all  these  applications  is,  however,  the 

le,  viz.,  the  protection  of  the  burnt  surface  from  the  nir.     I  shall  here 

intj*nt  myself  wiiii  describing  the  method  that  la  usually  followed  wiLh 

ai  h  siirt;e8s  at  the  University  College  Hospital. 

The  Constitutional  Treatment  is  of  the  utmost  consetpience.  We 

vt*  iM>on  how  death  ;n  idea  at  various  periods  after  these  accidents  fmm 

-a uses,  and  we  niiiat  nnHlify  our  treatment  accordingly.     The 

■J  to  be  done  after  the  inlllctlon  of  a  severe  burn  is  to  bring 

i;  the  patient  is  trembling  in  a  state  of  extreme  depre-saion, 

ir.   „  _       L  pain,  is  cold  and  shivering,  and  may  sink  from  the  shock 

proptirly  supfKirit'd.     A  fidl  dose,  varied  according  to  ihe  age,  of 

[iirrT  i>|>ii,  shouUI  be  given  at  unce  in  some  warm  brandy-nnd-water,  and 

fH'alf<l,  if  necessary,  in  the  course  of  an  hour  or  two. 

When  the  body  is  extensively  but  superfleially  burnt,  the  immersion 

tlio  patient  in  a  warm  bath  gives  instantaneous  relief,  assusging  the 

•ving  the  depression. 

ion  has  fairly  set  in,  the  patient's  secretions  should  be  kept 

.y  iliL  administration  of  an  occasional  mild   pnrgstivc  and  salines. 

1(1  any  inflatumiitory  symptoms  about  the  head,  chest,  or  abdomen 

it  ihrm>*elvcs,  it  will  be  necessary  to  have  recourse  to  trcntmont 

l>riale  lo  their  nature.    I  have  certainly  seen  patients  saved  in  tltcso 

ic<s  by  the  employment  of  bluo<l-letting,  and  the  application 

But,  in  the  vast  uinjorily  of  instances,  the  visceral  complica- 

18  nrv  of  alow  and  congeslivu  tyfjc.     lu  uuch  cases  our  great  reliaueo 

I*.T  fill  Aiimubiuts.     Ammonia  and  bark,  brandy  and  wine,  require 

en,  with  a  snlllciency  of  uourislunent;  aud  the  irritability 

.,<..  .''.14  system  must  be  soothed  by  the  frecpient  atiuiinistrntion 

doBus  of  opium.     At  a  later  pcrio<1,whca  the  strength  has  become 

ed  by  the  profuseness  of  the  discharges,  this  tonic  and  stimulating 

be  actively  continued. 
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liocal  Treatment.— The  burnt  clothes  having  been  removed,  tbe  pa* 
tieni  should  hv  \nu\  np'>n  a  blanket,  and,  whatever  the  dei^reeof  the  burn, 
be  well  covered  with  llie  finest  wlieaten  flour  by  menus  of  an  ordinary 
dredger.  The  flour  should  be  laid  on  thiekly,  but  uniformly  and  gradu- 
ally; it  forma  a  soft  and  soothing  application  to  the  siirfaoe.  If  the 
cuticle  have  l>een  abraded  or  vesicntetl,  the  fli»ur  will  forma  thick  cruet, 
by  admixture  with  tbe  serum  discharged  from  the  broken  surface.    If  the 

;in  be  charred,  the  discharge  which  will  be  gpuodily  set  up  around  the 

char,  will  make  the  flour  atlhere  to  the  part,  forming,  as  it  were,  a  coat- 
ing impervious  to  the  air.  Tbe  crusts  thus  formed  should  not  be  dis- 
turbed until  they  Itecome  loosened  by  the  discharges,  when  they  sliould 
be  removiHl  ;  and  the  idceratcd  surface  that  is  exposed  should  ItedrcAMd 
with  water-dres8ing,re<l  wash, or  lead  ointment,according  to  theatnountof 
irritation  existing;  the  suppurating  sore  being,  indeed,  managed  onordU 
nary  principles.  In  some  cases,  lint  dipped  in  the  '*  Cnrron  oU^^^  cotn- 
posed  of  equal  parts  of  linseed-oil  and  lime-water,  to  wliicb  a  small  qoan- 
tiiy  of  spirits  of  turpentine  might  be  added,  has  appeared  to  agree  l>etler 
than  anything  else:  and  in  others  cotton-wadding  answers  admirably. 
Whatever  local  application  be  adopted,  I  bob)  it  to  be  of  the  utmost 
importance  in  the  early  stages  of  the  burn  to  change  the  dresdinga  as 
seldom  as  possible;  not,  indee<lf  until  they  have  been  loosened,  or  ren- 
dered offensive  by  the  imbibition  of  the  discharge.  Kvery  fresh  dressing 
causes  the  patient  very  severe  pnin,  produces  depression,  and  certainly 
relards  materially  the  progress  of  the  case. 

Prevention  and  Removal  of  Contraction. — .\s  cicatrisation 
advances,  the  exuberant   growth  of  grauulatious  should    be    careful 


ru.  M.— ^Mitrft«tl«B  of  Ilbow  tnm  ClMtrlx  of 
Vvrmvf  fswU  liafr**. 


FIf.    90,— CAOtrwUos   ttf  Thawh 
IKsrm  at  ftntih  Ihent^ 


repressed  by  the  free  use  of  nitmte  of  silver;  and  the  part  tnu«t  be  fixed 
in  a  proper  pf>sili<>n  by  means  of  bandnges,  splints,  am!  mechanical  con- 
trivances, specially  adapteil  to  counteract  tlie  leiideucy  to  contraction 
of  the  cicntrix,  anil  the  conse(]ueut  deformity.  This  is  es|>ecially  neces- 
sary in  bums  alwnt  the  neck,  where  the  chin  is  liable  to  be  clrawn  down 
on  the  sternum;  and  in  burns  at  the  inside  of  limbs  or  the  flexures  of 
jidnts.  more  cspi'ci.illy  the  i-Uwiw,  where  ccmiraction  is  very  apt  to  cnsac. 
(Klg.  U^.)  In  itnd  bnrnsof  tho  hunds.thc  flngera  may  l*c  drawn  into  and 
llzed  upon  the  palm  of  the  hand,  may  become  webbed  together,  or  maj, 
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hedUlocftted  niv\  fixe<i  immovnbjy  ngainst 

doi'tmiu.     Tl»«  accompanying  wooilciitH 

igoml  illuylrations  of  ihe  bad  effects  of 
irii!»u|M»n  Ibe  haiiflH.  In  Fig.  100  the  little 
flnei'i"  lins  heen  Hinlocaled  liackwar^ls,  anri 
ttxml  qpuii  the  ilorHiiin.  In  Fi;^H.  101  ami 
lOS, Ihc  Iwo  bands  wore  fiifshUully  deform- 
dl— tho  ftii^ei-!^  iH'ing  |ianly  consumed,  and 
I>»rily  wt'blHrd  an<l  malted  together  by 
dpiiw  eiratriclal  tinsnes.  This»  accident  oc- 
cumMi  \a  cunHcqiienee  or  the  night-ftliirt 
taking  Are.     The  pntieat  tried  to  extricato 

!lf  by  drawing  tlii*  burning  garment  over  his  head,  but,  tl»e  wrist- 
lieing   buttoned,  !ic  could  not  withdraw  the  hands,  which   were 

ttrully  burnt.     Fitf.  09  represents  the  thumb  drawn   into  such  a 
[lotllion  ns  tu  bo  no  longer  capable  of  being  brought  into  AppoHiiion 


Flff.  loo.-.DUtoc»tl<m  baakwftrd*  of 
LUtlA  FlUKCr  rrutii  Contmotlon  of 
Ihe  Cicatrix  of  k  Baru  of  tli«  Fuorth 


fIfM. 


-D'tiirniltjr  of  Right  llftDil  from  Dorti  of 
Uw  Fourlb  ur  Fifth  PfifrN. 


Flj.  loa— Oeformltjrof  L-ft  H»ail  from 
Born  of  tbe  Fifth  OoKreo. 


^  llifc  fiiij!er«.     In  the  early  treatment  of  such  oases,  \  have  advnnta- 

gwunly  twployed  the  clnstiL'  tructiou  of  India-rubber  bands  to  counter- 

»ci  tlie  teiulency  to  contraction  of  the  sear. 
SuniUr  contractions  may  occur  in  tbe  foot,  leaving  great  deformity, 
as  in  Fig.  103,  wliere  the 
heel  is  shown  to  bo  re- 
tracted, and  the  whole  of 
tlie  toes  ftprend  out  in  a  fan 
shape.  In  this  cn^e  ainpu- 
latif>n  (I'irogofTa)  was  the 
only  means  left  for  securing 
an  nseTul  limb. 

Corrosive  liqidds,  such 
lis  strong  sulphuric  acid, 
when  applied  to  the  sur- 
face, protUicc  very  similar 
etTcctw  to  those  that  result 
from  the  more  severe  de- 
gi-ecB  of  burn;  leaving  cica- 
trices contract<'d,  irregular, 
and  otlen,  as  in  Fig.  104, 
rugged  and  warty. 

The  contracted  cicatrices 

ulUug  from  burns  may.  if  of  recent  date, 
hed  ont  by  the  pressure  of  strips 
,  the   traction   of  India-rubber 


r.lW-— |i«fon«' 
f #«t    frnai 
Vara      of      lb« 

r«nnt)MArinh 


Fix.  I<U.— Warty  Clcalrln  of  Arm  rrwalu 
log  from  aoUoa  of  tialrhurle  AeliL 
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bands,  or  the  action  of  rack-and-pinion  apparatus.  Tbe  good  effect  of 
this  plan  of  treatment  is  especially  marked  in  contractions  at  the  elbow, 
or  in  those  that  fis  the  arm  to  the  side.  These  means  are  particularly 
useful  in  children,  and  indeed  are  so  in  all  cases,  provided  the  cicatrix 
be  not  too  old — not  more  than  a  year;  after  that  time  it  will  seldom 
yield  without  division. 

Operations  for  the  Removal  of  the  EfTeots  of  Contraction 
consequent  upon  burns  are  occasionally  required;  and,  if  judiciously 
planned  and  executed,  may  do  much  to  remedy  the  patient's  condition. 
The  operations  that  are  practised  with  this  view  are  of  two  kinds:  1. 
Simple  division  of  the  Faulty  and  Contracted  Cicatrix;  2.  Tbe  Trans- 
plantation of  a  flap  of  adjacent  healthy  Skin  into  the  gap  left  after  the 
division  of  the  cicatrix. 

1.  In  the  first  operation,  that  of  simply  Dividing  the  Cicatrix, 
three  points  require  special  attention:  1st,  that  tbe  division  extend 
completely  tlirough  the  cicatrix  from  side  to  side  into  the  adjacent 
healthy  skin  ;  2d,  that  the  incision  be  carried  through  the  whole  <lepth 
and  thickness  of  the  cicatrix  into  the  healthy  ceIlulo-adi{>ose  layer  which 
will  be  found  beneath  it,  and  may  always  be  recognized  by  its  yellow 
color;  3d,  that  all  contractile  bands  l^ing  in  this  layer  be  fairly  divided. 
The  great  obstacle  to  tbe  success  of  this  operation,  however,  consists  in 
the  fact  that  the  new  granulations,  which  spring  up  after  the  division  ol 
the  contracted  cicatrix,  are  in  their  turn  liable  to  take  on  contractile 
action.  After  the  division  of  the  circatrix,  also,  it  may  be  found  that 
the  subjacent  structures  have  been  so  rigidly  fixed  in  their  abnormal 
position  as  not  to  admit  of  extension,  it  may  then  be  necessary  to 
employ  screw-apparatus,  or  even  to  divide  fascise  and  tendons,  before 
the  part  can  be  restored  to  its  normal  shape.  Care  must,  however,  be 
taken  in  doing  this,  that  subjacent  structures  of  importance,  such  as 
large  bloodvessels,  or  nerves,  be  not  so  closely  connected  with  the  cica- 
trix as  to  render  woimd  or  division  of  titem  unavoidable.  In  tbe  neck, 
cicatricial  bands  will  often  come  into  very  dangerous  proximity  to  the 
external  jugular  vein,  which  becomes  greatly  distended  by  the  pressure 
thus  exercised  upon  it.  And  at  the  elbow,  which  is  a  common  seat  ol 
contraction  from  burns,  the  brachial  artery  may  become  involved  in  the 
cicatrix  to  a  dangerous  extent.  I  have  heard  of  one  case  in  which  this 
vessel  was  divided  in  cutting  through  the  cicatrix,  when  amputation  ot 
the  arm  was  immediately  resorted  to. 

These  operations  are  most  successful  in  cases  of  contraction  at  the 
flexures  of  the  joints,  as  of  tlie  elbow.  There,  all  that  need  be  done  is 
to  divide  the  cicatrix  down  to  the  subjacent  healthy  structures,  and  then. 
by  the  application  of  splints  or  screw  apparatus,  gradually  to  extend 
the  limb,  and  allow  granulation  to  go  on  in  the  extended  position.  Much 
caution,  however,  will  here  be  necessary;  for,  if  the  contraction  be  ol 
very  long  standing,  the  arteries  and  nerves  will  have  l>ecome  shortened, 
and  incapable  of  stretching  under  any  force  that  may  be  safely  em- 
plo3'ed  ;  hence  they  may  easily  be  torn. 

2.  Operations  that  are  undertaken  for  the  removal  of  the  disfigure 
mcnts  that  occur  about  the  face  and  neck  as  the  result  of  burns,  require 
much  management.  In  these  eases,  simple  division  of  the  cicatrix  is 
insufficient ;  and  Transplantation  of  a  Flap  of  Skin  is  required  ii 
addition.  After  the  cicatrix  and  all  cicatricial  bands  have  been  freely 
divided  in  accordance  with  the  rules  just  given,  a  flap  of  integument,  o 
sufficient  size  to  fill  the  greater  part  of  the  gap,  must  be  dissected  u( 
from  the  neighboring  parts  of  the  neck,  chest,  or  shoulder,  and  laid  into 
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>e  iMcalrix.    There  it  should  l»e  fixed  Uy  two  or  three  points  of  suture  j 

Aut  extreme  cnrc  rn»i»t  be  tftken  that  no  traction  he  put  \\[)on  it»  lest  it 

r***wgli.     Union  tnkcs  pimto  by  the  second  intention  in  the  majority  of 

'•isiaticps;  but  a  very  satisructory  result  is  left,  as  is  shown  by  the  an- 

^^Xed  figures  (lor>,  lOfJ),  taken  iHjfore  and  after  operation,  and  as  has 

"*^ii  illufttrate<i   in  man^'  eases  by  Miitter  and  Teale.  who  have  partieu- 

^^^\)r  distinguished  tfieinselves  in  such  operations.     The  direetious  giveu 

"5' Tf»ulu  for  the  restoration  of  the  tower  lip  when  dragged  <lown,  everted, 

^H  partially  deslroyeil,  by  cicatrisation  following  burn,  are  so  simido 

'^fd  Itad  to  sueh  excellent  rcsultK,  that  1  give  thcni  nearly'  in  his  own 

1*onlft.     The  everted  lip  is  divided    into    three    parts,  by  two  vertical 
'QOisioQs  Ihreo-quarters  of  an  inch  long,  earrieil  down  to  the  boue.  These 


T\«.  KXS.-riulriK  or  Up  nod  Xoek  bofura  t\g.  IM.—Ttie  MBit*  PalUnt  after  Upentlott. 


Op«rmU<JD. 


s»»ionBare  so  planned  that  the  middle  portion  between  them  (Fig.  107, 

I)  oocupiea  one-Ikalf  of  tlie  lip.     From  llie  lower  end  of  each  inciflion 

Uielcuife  is  i-arried  u[)wanls  to  a  point  one  inch  Ixyonfl  the  angle  of  the 

ittout.li  lA).    The  two  daps  thus  marked  out  are  freely  and  deeply  dis- 


\    >4iK 


t*J7_ 


IitrUlniiA  to  T«tftlt<'*  Opi^nttlon  Tor 


Fig.  lOS.— Ti?*lo'i  OiicrtUon:  tti* 
FUpi  tu  Place, 


*^*^**rkui  D#forroity  »f  th«  Lyw«r  Lip. 

IJ^^  Up.    The  alveolar  border  of  the  middle  portion  is  then  freshened, 

^^   Uteral   flaps  (Fig.  108,  C  A)  are   now  raisvil,  united  by  twisted 

J^l^'^es  ui  the  mesial  line,  and  Hupported  as  on  a  base  by  the  middle 

JH^  ir»  which  they  are  also  attached  by  a  few  points  of  suture,  leaving 

natt;^„|j^f  even  surface  (C  C)  to  granulate.     In  addition  to  the  divi- 

^f  Ibe  cicatrix.  James,  of  Exeter,  in  these  cases  ver^'  successfully 
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enipl(>3-ed  a  scrcw-oollar,  by  wtiioh  the  chin  can  be  looscued  ffora  the 
stenniuif  and  gradual  i^xlension  of  the  cicatrix  eflTvctod. 

In  severe  bunm  uf  the  Hide  of  the  face  and  neck  the  resulting;  cicatrix 
is  srimclimos  so  dense,  renisting,  and  conlnicted,  that  imnaobility  "f  the 
jiov  results  and  the  mouth  cannot  be  openeil,  or  at  most  the  teeth  Cftn 
only  be  separated  to  a  slight  extent,  so  as  to  admit  liquid  nourishraent, 
in  oilier  to  restore  the  mobility  of  the  jaw  and  the  power  of  scpar.iting 
the  teeth  iu  these  cases,  Rizzoli  and  Esrnaruh  have  proposed  innkints  ft 
false  joint  in  the  lower  jaw  on  the  side  bnrnt,  immediately  in  front  of-' 
tlie  cicatrix.  KizzoH  does  this  by  simple  division  of  the  bone  by  means 
of  a  narrow  saw :  Kfimsrch  recommends,  as  a  more  clfectnal  procedure, 
the  removal  of  a  wetlge-8ha|XMl  piece  of  bone  about  three-quarters  of  an 
inch  in  widtli  above  and  one  iiicli  in  wi<1lh  below.  Aller  this  has  beoa 
done,  the  patient  will  lie  able  to  move  tlie  jaw  at  the  normal  articuliitioQ 
on  the  healthy  side  and  at  the  false  joirit  where  the  jaw  has  been  cut  across. 

Warty  Cicatrices — The  cicatrices  of  burns,  especially  on  the  neck 
and  chcsl^  occasionally  become  after  a  time  projcctins:,  red,  and  glazed, 
as  if  composed  of  a  mass  of  fungating  grannlntions,  smoothed  <lown 
and  lij;^hl!y  skinned  over.  This  coiuliliuii,  which  may  be  looked  on  as  a 
stibHlantive  disease,  and  rescmViles  keloid  in  appearance,  has  chiefly  been 
met  with  in  chddren  ;  but  1  have  hivltciI  times  seen  it  in  adidts,  oi^pe- 
ciiilly  in  women  who  had  been  badly  liuriit  by  their  dresses  taking  fire. 
In  these  cases  I  observed  what  I  have  noted  to  other  similar  instances 
in  ciiihlren;  that  the  warty  cicatrices  were  the  seat  of  the  must  iiiU>le- 
rable  itching,  which  no  external  iipidication  seemed  to  relieve.  I  have, 
however,  seen  tiie  pruritus  mitigated  by  the  administration  of  large 
dosos  of  liquor  potassie.  If  small  and  narrow,  these  cicatrires  may  be 
dissected  out;  if  large,  they  cannot  be  removed  without  risk  of  uaucb 
haemorrhage;  for,  although  fibroid,  they  are  very  vascular. 

The  cause  of  this  peculiar  outgrowth  of  dense  cicatricial  tissue  is 
altogether  unknown.  It  may  in  some  cases,  i>i;rhaps,  be  owing  to  want 
of  care  in  checking  the  luxuriance  of  the  granulations;  hut  in  other 
cases  it  occurs  though  every  attention  is  paid  to  the  healing  of  the  wuund. 

The  cicatrix  of  a  luirn  may  become  the  seat  of  a  malignant  growth 
many  years  ullerwards.  I  have  removed  a  large  epithelioma  from  the 
cicatrix  of  a  burn,  on  the  fore-arm  of  a  woman,  seventy  years  after  the 
injury  had  been  iuHictetl,  which  happened  when  she  was  three  or  four 
years  of  age. 

Primary  Amputation  may  be  required  if  the  burn  have  destroyed 
the  whole  thickness  of  a  limb;  the  part  charred  should  then  be  removed 
at  once,  at  the  most  convenient  point  above  the  seat  of  injury.  This 
0|)eralion  may  aUo  l>o  require<l  at  a  later  period,  if,  on  the  separation  of 
the  eschars,  it  be  found  that  a  large  joint  has  been  opened,  and  is  sti(> 
purating;  or  if  the  dis(»rganisation  of  the  limb  be  so  great  as  to  exhaust 
the  powers  of  the  patient  in  the  etforts  at  repair.  Great  caution,  how- 
ever, sliould  be  employed  in  determining  on  the  propriety  of  ampu- 
tating when  the  burn  htxa  extended,  tttuugh  in  a  minor  degree,  to  otlier 
parts  of  the  body,  lest  the  powers  of  the  patient  be  iusuflicieut  for  the 
double  call  that  will  thus  be  made  upon  them. 


raOST-BITE. 


When  the  body  has  been  exposed  to  severe  or  long-continued  cold, 
we  find,  as  iu  the  case  of  burns,  that  local  and  constitutional  etfecls  are 
produced. 
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"  LocAt  iNrtCENCK  Of  CoLD. — TliU  18  chiefly  manifoeted  on  the  extro- 
nitietf  of  the  body,  ns  the  nose,  ears,  cbiii,  hands,  niid  feet,  wlierc  Ihe 
circulaiion  is  less  active  limn  at  the  more  central  parts.  It  cliiefly  oc- 
curs to  an  injuriona  degree  in  very  young  or  aged  i>er5otit),  or  in  tliosc 
whoHC  conslitntions  have  Itcen  depressed  by  want  of  the  necessarifs  of 
life.  In  such  persons  frost-bite  and  the  resulting  gangrene  are  less  duo 
to  the  low  Icmjicratnre  to  wliich  they  are  exposed,  than  to  the  habitual 
low  vilnlily  of  the  exiremilies. 

in  the  first  degree  of  frostbite  that  calls  for  the  attention  of  the 
Snrgfon  (here  is  a  feeling  of  stiffness,  witli  complete  numbnews  of  the 
part  that  has  been  exposed  to  cold;  it  is  pale,  with  a  bluish  tint,  and 
fiomrwhat  Hhninken.  In  this  state  the  vitality  of  the  part  is  not  de- 
stroyed, but  merely  suspended.  On  the  return  of  circulation  in  the 
^atfecieil  part,  a  burning  tingling  pain  is  felt,  Ihe  ])art  l>ec'oniea  re<l,  and 
shows  ftigns  of  a  tendency  to  Inflammatory  action.  Indeed,  this  appear- 
ance of  inflammation,  oRen  nccoTnpfuded  by  a  burning  sensation,  ia  pro- 
hably  the  immediate  conscf^uence  of  extreme  degrees  of  cold,  as  it  !« 
experienced  on  touching  solidified  carbonic  acid  or  frozen  mercury. 

Jn  the  next  degree,  the  vitality  of  the  part  is  completely  destroyed; 
all  AcnKibility  and  motion  in  il  art*  lo&t,  it  lieromes  shrunken  and  livid; 
hut  though  its  vitntity  may  have  been  annihilated  by  the  immediate  H{t- 
.plicatiuD  of  the  cold,  it  is  noi  until  the  part  has  become  thawed  tliat 
gangrene  usually  manifests  itself;  it  then  a|»pcar8  to  do  so  by  the  vio- 
lence of  the  roai'tion  induced,  the  part  rapidly  assuming  a  black  color, 
! becoming  dry,  and  separating  eventually,  as  all  other  mortified  parts  do, 
't>y  the  formation  of  a  line  of  ulceration  around  it. 

The  CofiKtituiioTial  E(Fect»  of  a  low  tem|>erature  need  not  detain  ua. 
It  is  well  known  that,  after  exposure  to  severe  or  long-continued  cold,  a 
[feeling  of  heaviness  and  stupor  comes  on,  and  gradually  creeps  on  to  an 
ovei7>owering  tendency  tf>  sleep,  which,  if  yiehled  to,  terminates  in  coma, 
[and  a  speedy,  though  probably  painless,  deatli. 

Treatment  op  Fhost-Hite. — This  consists  in  endeavoHng  to  restore 

[tlie  vitality  of  the  frozen  parts.     In  doing  this  the  great  danger  is,  that 

[rcaclifn  may  run  on  to  so  great  a  degree  as  to  induce  sloughing  of  the 

iStructnres,  the  vitality  of  which  has  already  been  seriously  impaired, 

[In  order  lo  prevent  this  accident,  the  temperature  must  be  elevate^l  v^vy 

rraduntly  and  witii  extreme  care.     The  patient  shouhl  l)e  placed  in  a 

\V\  room,  without  a  fire,  any  approach  to  which  would  certainly  lead  to 

le  destruction  of  the  frost-bitten  members.     These  must  then  bo  gently 

ililtod  with  snow,  or  with  cloths  dipi>ed  in  coUl  water,  and  held  Iwtween 

»e  bands  of  tlie  person  manipidaling;  as  reaction  comes  on,  they  may 

envelofHHl  in  flannel  or  woollens,  and  a  small  quantity  of  some  warm 
iquitl  or  spirit  and  water  may  be  administered.     In  this  way  sensibility 
tncl   motion   will  be  gradually  restored,  often  with  much  burning  and 
pain,  redness,  and  vesication  of  the  part.     If  gangrene  have 
.  or  if  the  reaction  run  into  slotighing,  the  sphacelated  part,  if 
)i  feucill  ftize,  should  be  allowed  to  detach  itself  by  the  natural  process 

a<*paration»  which  sliould  be  as  little  interfered  with  as  possible*  the 
itality  of  tlie  parts  continuing  at  a  low  ebb,  and  extension  of  gangrene 
jfng  readily  induced.     If  the  gangrenous  parts  be  of  greater  magni- 

le,  amputation  may  be  rcfjuired.     This  should  be  done  at  the  most 
convenient  situation,  oa  noon  as  the  line  of  separation  has  fully  formed. 

If  the  person  who  has  l^een  exposed  lo  cold  be  apparently  dead,  he 
in  a  cold  room,  the  temperature  of  which  must  be  very 
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slowly  raised.  Friction,  as  jnst  described,  should  be  practised,  and 
artificial  respiration  set  up.  These  means  must  be  continued  for  a  lo&JK 
time,  even  if  no  signs  of  lire  appear:  there  being  on  record  instances  of 
recovery  after  several  hours  of  suspended  animation. 


CHAPTER   XIII. 

INJURIES  OP  BLOOD-VESSELS. 

INJURIES   OF  VEINS. 

Veins  are  very  commonly  wounded  suicidally,  accidentally,  or  in  snr- 
gicfll  operations;  but,  unless  they  be  deeply  seated,  their  injuries  are 
seldom  attended  by  any  serious  consequences.  Occasionally  subcuta- 
neous rupture  or  laceration  of  a  vein  takes  place  from  a  blow  or  strain. 
In  such  cases  extensive  extravasation  of  blood  will  occur,  which,  how- 
ever, usually  undergoes  absorption  in  a  few  weeks;  but  it  may  suppurate, 
or  take  on  itself  the  changes  described  at  page  202.  This  accident  is 
most  commonly  seen  in  the  saphcna  vein. 

There  are  three  sources  of  danger  in  open  wounds  of  veins:  1,  Loss 
of  Blood;  2,  Diffuse  Inflammation  of  the  Vessel;  3,  Entrance  of  Air 
into  the  Circulation. 

1.  A  vein  is  known  to  be  wounded,  when  dark  blood  flows  in  a  rapid 
and  unitbrm  stream  from  the  seat  of  injury.  It'  the  vessel  wounded  be 
one  of  considerable  magnitude,  or  in  close  proximity  to  the  centre  of  the 
circulation,  the  flow  of  blood  may  be  rapidly  fatal,  more  especially  if  its 
escape  be  favored  by  the  dependent  position  of  the  part. 

The  Hsemorrhage  from  a  wounded  vein  may,  if  the  vessel  be  super- 
ficial, be  arrested  by  position,  and  the  pressure  of  a  compress,  with  a 
lew  turns  of  a  roller.  If  the  vein  be  one  of  considerable  size,  as  the 
internal  jugular,  or  if  it  be  so  situated  that  pressnre  cannot  be  brought 
to  bear  on  it,  it  may  require  the  application  of  a  ligature;  but  this 
should,  if  possible,  always  he  avoided,  inasmuch  as  it  is  apt  to  occasion 
dangerous  inflammation  of  the  vessel. 

The  wound  in  a  vein  is  healed  by  a  slight  inflammation  taking  place 
about  the  lips  of  the  incision,  and  giving  rise  to  the  formation  of  a  dis- 
tinct cicatrix  without  occlusion  of  the  vein. 

2.  In  some  cases,  from  the  irritation  of  the  simple  wound,  and  in 
others  from  the  application  of  the  ligature,  a  Diffuse  Inflammation 
of  the  Vein  takes  place,  which  usually  proves  fatal.  The  vaiiet}'  of 
phlebitis  will  be  described  when  we  come  to  speak  of  the  different  kinds 
of  venous  inflammation. 

3.  The  Entrance  of  Air  into  Veins,  being  a  subject  of  much  impor- 
tance, will  be  discussed  in  a  subsequent  chapter. 

INJURIES  OF  ARTERIES. 

Arteries  may  be  bruised,  torn,  punctured,  or  cut. 

Contusion. — A  slight  bruise  of  an  artery  is  not  attended  by  any  bad 
consequences;  but,  if  the  contusion  be  severe,  obliteration  of  the  vessel 
by  adhesive  inflammation  may  ensue  some  days  after  the  accident. 
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Thus,  a  pntienl  was  n<ln»itted  into  University  College  ITospital  under 
Mr.  (^imin,  wiili  a  contused  woiinrl  in  tlio  itx i  11  o,  received  in  fallin^j  upon 
somir  iron  rnilings ;  no  change  took  ph\L*c  in  the  circulation  of  the  nrm 
for  two  dnys,  when  pulsation  in  ilit*  radiiil  artery  oeuKed,  the  injured 
▼easel  having  evidently  become  plugged  hy  plastic  deposit. 

RvpTL'RK  ANii  Laceration. — An  nrtcty  nmy  bo  torn  either  partially 
or  completely  across.  When  Partial  Rupture  occurs,  the  intiM-nal 
and  mithile  coals  only  give  waj',  the  toughness  ofllie  external  coat  i)re- 
veniini;  its  laceration.  This  accident  is  especially  apt  to  occur  in  con- 
sequence of  blows  or  strains  upon  diseased  or  weakened  vessels,  and 
thus  may  possibly  lay  the  foundation  for  disscriing  and  other  aneurisms. 
In  other  casch,  the  ruptured  portion  of  t)»e  coats  lx?comes  turned  down 
into  the  inf^iide  of  the  vessel,  and,  acting  as  a  valve,  prevents  the  further 
progress  of  the  blood  through  it,  thus  giving  rise  to  gangrene  of  the 
linb.  Jn  some  cases  the  partially  ruptured  vessel  becomes  blocked  up 
by  plastic  matter,  occluding  its  interior,  but  without  producing  gangrene. 

The  Complete  Rupture  of  an  artery  may  occur  either  in  an  open 
wound  or  under  tlie  integuments.  When  an  artery  is  lorn  across  in  an 
0|>en  wound,  as  in  the  avuUion  of  a  limb  by  macliinerVt  or  by  a  cannon- 
shot,  there  is  nsnalty  but  little  hiemt»rrhage,  even  frr>m  arteries  of  the 
tnngniludc  of  the  axillary  or  the  fcmoi*al,  and  lliough  the  vt-ssel  hang 
out  of  the  wound,  pulsating  to  its  ver^'  end.  The  absence  of  bleeding 
is  owing  to  the  internal  and  middle  coats,  which  are  fragile,  breaking  otf 
abort  and  contracting  somewhat ;  while  theuxternal  coat  an*l  the  sheath 
of  the  vessel,  bi*iug  elastic,  are  dragged  down  and  twisted  over  the  lorn 
end  of  tlie  arlcry,  so  as  completely  to  pi*event  the  escape  of  blood. 

When  tite  laceration  of  the  artery  is  suhcutuneous^  as  occasionally 
happens  in  the  attempted  reduction  of  an  old  dislocation  of  the  shoulder, 
either  extensive  extrnvaBation.  or  one  or  other  of  the  varieties  of  Trau- 
maiic  Anaurism^  to  be  described  in  Chapter  XV.,  may  be  produced. 

Woi*ND8  or  Arteries,  whether  punctured  or  cut,  may  be  divided  into 
those  Lhat  do  not  penetrate  into  the  interior  of  the  vessel,  and  those  by 
which  il  is  completely  laid  open. 

Non-penetrating  Wounds  of  arteries  ai-c  very  rare.  Guthrie, 
bowevtT,  relates  the  case  of  a  gentleman  who  cut  his  throat,  and  in 
»f'  udtiti  artery  was  exposeil  and  notched  tlirough  the  external 

»ri  ,  1  .*  coats  only;  the  vessel  finally  gave  way  on  the  eighth  day, 

death  enduing.  A  case  tias  also  occurred  at  the  London  Hospital,  in 
which  ft  suicidal  wound  of  Ihe  throat  had  exposed  the  carotifl  artery. 
Alter  death  it  was  fotiud  that  the  inner  and  mi<Mlo  coats  of  the  vessel 
bad  been  divided  by  the  pi*e»sure  of  the  knife,  which  was  blunt,  but  that 
Uie  external  coat  had  been  left  entire,  and  umlur  this  a  dissecting  aneur- 
ism was  found. 

Ill  Penetrating  Wounds  of  an  artery,  there  is  always  ha^morrhago 
of  an  arterial  rharactcr  unless  the  puncture  be  so  fine  as  to  be  closed  by 
t^ic  mere  elasticity  of  the  coats  of  the  vessel.  Thus,  Maisonneuve  has 
shown  that  an  artery  may  be  punctured  with  a  fine  needle,  without  any 
lifeiDOirhage  or  other  unfavorable  event  resulting.  It",  however,  the 
puncture  be  larger  than  this,  l>eing  made  by  a  ti-naculum  or  hook,  it 
dfM:s  tkol  commonly  close  in  this  way;  and  if  hiemorrhnge  do  not  take 
plai.'!!  immediatelvt  it  will  probably  come  on  in  the  course  of  a  few  hours 
or  days,  from  ulceration  of  the  vessel.  If  the  wountl  be  still  larger, 
Uicrr  \%  always  an  amount  oC  immediate  ha?morrhnge  proportionate  to 
its  size  and  to  that  of  the  vessel. 

The  Direction  of  the  wound  in  the  artery  influences  materially  its 
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chnracters.    If  the  fut  be  pnrallel  to  Ihe  axis  of  the  vessel,  there  is  less  ten- 
dency to  gaping  of  the  edges  Ihan  if  it  be  oblique.     In  transverse  wounds 
of  nrleries.  the  retraction  of  the  coats  is  so  great  as  to  cnusu  the  woiiml 
to  ftssnme  somewhat  of  a  circniar  appeariince.     If  the  artery  be  cut  com- 
pletely across,  there  is  always  a  less  degree  of  hpemorrhage  thiui  when  it 
Is  pailially  divided  ;  for  the  retraction  Hnd  contraction  of  the  cut  emla^ 
may  then  be  siiflkicnl  to  close  ihe  vessel,  which  is  not  the  case  when  it] 
is  merely  wounded.     When  the  wound  in  the  artery  is  HubcutaneouaJ 
commuuicatlDg  only  hy  an  oblique  nnd  narrow  aperture  with  tlie  surface,' 
little,  if  any,  external   haemorrhage  takes  place,  but  exiravHsation  of 
blood  occurs.     The  extravnftation  may  either  be  poured  into  one  of  the 
serous  cavities,  or  it  ma^*  be  ilitlused  in  the  areolar  tissue  of  the  limb  or 
part,  infiltrating  it  deeply  nnd  extensively,  and  perhaps  by  its  pressure 
nltimately  producing  gangrene;  or  it  may  be  effused  in  a  more  circum- 
scribed manner,  giving  rise  to  one  or  other  of  Ihc  forma  of  trautnatic 
aneurism  (see  Chapter  XV.). 

n^MoaauAac  from  wounded  vessels. 

Local  Sxqms. — The  characters  of  the  bleeding  or  btcmorrhagc  differ 
according  to  the  nature  of  the  vchscI  from  which  the  blood  cscnpea.i 
"When  a  Vein  is  wounded,  the  blood  that  is  poured  out  is  of  a  dark' 
color,  and  fiuws  in  a  uniform  stream  ;  the  fon!e  with  which  this  is  pro- 
jected depending  on  the  conditions  in  which  the  wounded  vein  is  ])Uoed. 
Jf  there  benny  pressure  between  the  w(Hin<l  and  the  heart,  as  of  a  ligutnrv 
upon  the  vessel ;  if  tlie  position  of  the  part  be  such  as  to  favor  the  gni- 
vitation  of  the  blood  towards  the  wonml ;  or  if  the  muscles  of  the  limb 
be  made  to  contract,  the  force  of  the  flow  of  blood  will  be  increased. 

When  an  Artery  is  wounded,  the  blood  that  escapes  is  of  a  bright 
vermilion  or  scarlet  color.  It  flows  by  jets,  synchronous  with  the  con- 
tractions of  the  left  ventricle ;  between  the  jets  the  flow  does  not  cease, 
but  the  stream  becomes  continuous.  In  the  great  majority  of  ettses  the 
jet  comes  only  fiom  the  proximal  aperture,  dark  blood  issuing  from  the 
distal  u|>ening  in  a  continuous  and  trickling  stream  ;  but  in  some  silutt- 
liona  a  jet  of  blood  of  arlerinl  character  may^issue  from  the  distal  as 
^vell  as  from  the  proximal  end  of  the  cut  vessel,  as  in  wounds  of  the 
palmar  and  plantar  arches,  or  of  the  arteries  of  the  forearm.  As  the 
blood  flows,  the  jet  lessens  in  height,  in  consequence  of  the  weakening 
of  the  heart's  action.  The  height  and  force  of  the  jet  in  all  cases  de- 
iwnd  greatly*  on  the  size  of  the  vessel ;  thus  the  jet  from  the  femoral 
artery  is  stronger  than  that  from  a  muscular  branch  of  the  thigh.  When 
u  small  arteiial  branch  is  wounded  near  its  origin  from  the  main  trnnk^ 
the  jet  will  always  be  forcible  and  free;  so  also  the  proximity  to  the 
centre  of  the  circulation  will  influence  materially  the  force  with  which 
the  Iilood  is  pro])elled  from  the  wound  in  the  vessel. 

extravasation — When  the  blood  is  not  poured  out  on  the  surfnee, 
but  cHeapcs  from  a  wounded  vessel  into  ihe  areolar  tissue  of  a  part,  thftj 
Bubstftuce  of  organs,  or  internal  cavities,  it  is  termed  an  £xtravattatioriJ 
111  these  cases  there  are  not  the  ordinary  local  signs  of  an  external 
hitMuorrhnge;  but  oiher  local  phenomenn,  such  as  swelling,  duluess  on 
percussion,  dif^phicement  of  organs  or  parte,  discolornlinn  of  the  skin 
and  subjacent  areolar  tissue,  indicate  that  blood  is  being  poured  out 
eultcutaneously ;  and  we  judge  of  the  quantity  of  the  blood  that  has 
escaped,  not  only  by  the  extent  of  these  local  phenomena,  but  by  the 
general  eflbct  produced  ui>ou  the  system  by  ita  loss. 
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CowaTiTUTiowAii  Rfpfotb  op  H^mobrhagr. — These  depend  upon  the 
'quantity  of  hlornl  lost,  on  the  rA|>idity  with  which  it  is  potired  out.  on 
1h(»  Rlntc  of  the  puticut's  constitulion,  and  on  the  vessel  which  furniiihes 
the  hh>od. 

When  a  Itiree  quantity  of  blood  is  suddenly  lost,  as  when  n  main  artery 
is  cnt  across  or  an  aneurism  bursts,  the  patient  may  die  forthwith  ;  he 
falls  down  in  a  Htale  of  syncope,  with  a  palo  cold  surface,  and  lividity 
almut  the  lips  and  eyes,  and  jzasps  a  fow  times,  sighn,  is  very  i^estloss, 
and  «iuffei*8  convulsive  movements  of  tlie  limbs  l>ffore  he  expires.  If  the 
qnantity  lost  be  not  so  great  as  to  produce  death,  but  be  yet  very  con- 
•idenU)le,  the  patient  becomes  fnint  and  sick,  with  coldness  and  pallor 
of  the  aurfaee,  great  restlessness  and  agitation,  thirst,  noises  in  the  oars, 
■nd  failure  or  complete  loss  of  sight.  If  the  quantity  lost,  though  con- 
siderable, be  not  so  great  a<t  this,  or  he  spread  over  a  greater  interval  of 
time,  so  that  the  patient  is  enabled  to  rally  between  the  recurrences  of 
the  bfcmorrhnge,  n  slate  of  anieruia  will  be  induced,  characterised  by 
|tnllor  of  the  skin  and  of  the  mucous  membranes,  pnlpitation  of  tlie 
heart,  rushing  noises  in  the  head,  amaunmis,  a  tendency  to  syncope 
wiien  in  the  erect  position,  oedema  of  the  extremities,  and  general  dehibty 
of  the  system. 

After  excessive  loss  of  bloon  the  patient  may  gradually  rally,  and,  as 
the  vital  flui<i  is  reproduced  in  his  system,  he  may  recover  without  any 
Uftd  effects;  or  he  may  full  into  a  state  of  anremia,  which  may  perhaps 
Dcver  be  completely  recovered  from,  and  may  be  as«iociated  with  various 
ifurms  of  local  debility  and  disturhanee  of  functions.     After  very  abun- 
'^iant  loss  of  hlood,  "hiemnrrhagic  fever*'  is  apt  to  set  in,  cimrautcrised 
'by  a  tendency  to  reaction  in  the  system,  with  extreme  Irritnhility  of  the 
beart  and  arteries.     It  is  irritative  fever  conjoinoil  with  anicniia.    There 
Itk  hut  a  small  quantity  of  blood  in  the  sy^ttem,  and  the  heart  and  arteries 
make  violent  etl'orts  to  drive  it  forwards.     This  condition  is  marke<l  by 
the  symptoms  of  extreme  loss  of  blood,  alternating  with  periods  of  in- 
termittent reaction;  the  pulse  Injcomes  mucl»  hurried,  fluttering,  jerking, 
and  irregular  in  force  and  frequency  ;  there  are  slight  flushini^s  of  the 
iint-«  and  brilliancy  of  the  eyes,  rapidly  psssing  again  into  pallor  and 
[•yocopc;  and  if  the  ha;inorrhage  eventually  prove  fatal,  delirium  and 
tConvnUions,  with  excessive    restlessness,  usually  precede  death.     The 
rallying  power  is  greater  in  theiyoung  than  in  the  old,  and  greater  in 
women  than  in  men.     In  advanced  life  blood  is  s|r)wly  reproduced  ;  and 
n  great  loss  of  so  complex  a  tlui<l,  whether  by  accident  or  in  an  opera* 
Vion,  is  seldom  completely  rccovcrefl  from,  and  often  leads  to  the  devel- 
opmeutof  ilangernus  or  even  fatal  secondary  diseases  of  a  low  type.     As 
baA  Mready  twcn  slated  at  p.  87.  it  is  in  this  way  that  excessive  loss  of 
ViUkkI  at  an  operation,  as  fur  stone  in  the  aged   man,  often  proves  indi- 
rei'tly  and  remotely  fatal.     The  lK»dyof  a  person  who  has  tlied  from  the 
efftciflnf  hiemorrlmge  pn'scnts  a  piiriicularly  lilanchcil,  semi-transparent, 
*nxen  look;  the  lips,  aliB  of  the  uose,  and  finger-nails,  have  a  somewhat 
^"^''^  Appearance,  contrasting  strongly  with   the  clear,  yellowish-white 
.  "^   of  the  general  surface.     Arterial   is  more  ilangerous  than  venous 
^''lorrha^e.     The  same  quantity  of  blood  poureii  out  from  a  wounded 
[i. ^»"y  will  pro<'luce  a  grtratcr  effect  on  the  system  than  an  efpial  loss  of 
L_^*^^  from  a  divide<l  vein.     Children  l)ear   the  loss  of  blood  badlv — a 


'^  small  heemorrh.ige  may  induce  fatal  synco|)c  in  infants. 


•iKATMENT. — The  General  Treatment  of  hieinorrhage  is  sufflciently 
4>le.     After   the  flow  of  blood    Ims  been   arrested    by  proper  local 
IB,  auch  as  wilt  hereafter  be  ilcscrlbed,  the  etfects  of  its  loss  are 
VOL.  I.— 1*J 
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QBUally  speedily  reoovercrl  from  by  rest  ami  good  nouneliraont.  In  some 
cases,  however,  the  nntrilive  process  l>ecomes  permanently  impairctl, 
and  a  slate  of  chtoiiic  anaemia  is  induced;  wtiiuti,  notwithstanding  the 
adminiRtrntion  of  citalylieate  preitaintions,  may  continue  through  life, 
and  terminate  in  cachexia,  phthisis,  ar  diarrhoea. 

When  the  loss  of  hhiod  is  considerable,  and  is  attended  by  symptoms 
of  much  prostration,  it  may  he  necessary  to  have  recourse  to  imme<)iate 
ineMBures  in  order  to  prevent  the  sy)K'u|>e  from  being  fatal.  With  this 
vifWthe  patient  should  be  laid  recumbent,  witli  the  head  low;  and  pres- 
sure  may  be  exercisHl  upon  the  abdominal  aorta  or  the  main  arteries  of 
the  limbs,  or  Esmaich's  elastic  bandage  and  lonrniqnet  niay  be  apfdied, 
so  as  to  cuiifine  the  blood  as  much  as  possible  to  the  nervous  and  circu- 
latory centres.  If  death  appear  imminent  from  the  elfects  of  the  linemor- 
rbaifp,  as  happens  in  some  cases  of  flooding,  recourse  may  be  had  to 
tranafuhion  of  blood;  the  influence  of  which,  in  restoring  the  failing 
powers  of  the  heart  and  nervous  system,  is  immediate  and  most  striking, 
ami  1ms  been  unquestionably  determined  by  the  observations  of  Blun- 
dell  nnd  other  obstetricinns. 

Operation  of  Transtusion. — Although  there  is  reason  to  l>cHrvft| 
thnt  Tninsl'ueion  of  I^lood  was  not  unknown  to  the  ancients,  and  tli 
mellKxl  by  which  it  could  he  practised  was  distinctly  described  by  Liba- 
vius  in  1615,  little  was  done  on  the  subject  until  8ir  (Mirislopher  Wi-en, 
in  iri57,  proposed  and  practised  the  operation  of  injecting  medicatwl 
liquids  into  the  veins  of  animals.     The  operation  was  first  performed  on 
man  in  France,  by  Denis  and  Eramerets,  on  June  15,  lfi67.     In  Novem- 
ber of  the  same  year,  it  was  done  in  this  country  by  Drs.  Lower  autl 
King.    In  the  early  experiments,  the  blood  of  sheep  wnd  calves  was  usod. 
The  most  extravagant  ideas  were  formed  as  to  the  utility  of  transfusion. 
It  was  supposed  to  be  capable  of  curing  diseases  by  substituting  tho 
blood  of  a  healthy  animal   for  that  of  a  diseased  person,  of  removing. 
insanity  by  the  injection  of  the  blood  of  animals  of  a  gentle  and  docdi 
character  into  the  veins  of  a  maniac,  and  of  prolonging  life  indefiiutely,| 
I'liese  j)reten6ion8  leil  to  a  scientific  controversy  of  the  most  viuleiij 
kind;  and,  some  deaths  having  occurred  from  the  practice,  iMrtl^'  in 
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consequence  of  the  rude  nnd  imperfect  instruments  nsed,  transfusion  was 
prohibited  in  France,  and  fell  into  disrepute  in  England.  Although  the 
subject  was  occasionally  revived,  little  attention  was  paid  to  it  until 
about  fifty  years  ago,  when  transfusion  was  again  practised  by  Dr.  Blun- 
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dell,  who  widely  restrtcled  its  eraployment  to  thoae  cases  chiofly  occur- 
ring in  obsU'tric  (iraotice,  in  which,  in  consequence  of  sudden  and  |)ro- 
fnnc  hsemorrhngc,  the  patient  is  ihreatoned  witlt  a  fntnl  syncope^  Dr. 
filundcll  invented  a  syrinjje  by  which  the  operation  might  be  more  safely 
performed  thiin  hud  lieretoforc  been  dntic;  and  by  hiH  practice,  expoH- 
ments,  and  arj^uiuents,  cAtablislied  the  system  on  s  secure  basis. 

Since  his  time,  mnny  improvements  hnve  l>een  mnde  in  the  method  of 
iwrfonning  transl'usttm.  Up  to  a  recent  |>erio<|,  this  was  invariably  done 
by  receiving  the  btood  from  the  donor  into  a  vessel  of  some  kind,  and 
titencc  pumping  it  into  the  reins  of  the  recipient.  Hut  thin  mcUiod  is 
mttended  by  two  sources  of  danger,  which  no  mechanical  provisions  are 
ftuniciently  accurate  entirely  to  prevent,  viz.,  the  introduction  of  air,  and 
Uie  cnngntation  of  the  flbrine  of  the  hlood.  Dr.  Avoling  has,  however, 
overcome  these  ditllculties  by  the  employment  of  an  apparatus,  which  is 
seen  in  o^teration  in  Fig.  109. 

Aveling'a  transfusiun  apparatus  consists  of  two  silver  bevel-ended 
tulMM,  one  of  which  is  intrmluceil  into  tlie  vein  of  the  «lonor,  the  other 
into  that  of  the  recipient.  The 
vein  should  Iki  opened  as  recom- 
mendeil  by  Aveling,  by  exposing 
the  vessel,  and  then  msUingnshnrp 
cut  into  il  (Fig.  1 10).  The  India- 
rubber  part  of  the  apparatus  is 
filled  with  wann  water,  which  is 
ret&ined  there  by  turning  the  two 
«ito|>K.*o<>ks.  It  is  then  fitted  on  to 
tiie  tidies  in  the  veins,  and  the 
«to|i-c(K:ka  opened.  The  India- 
rnidH'r  lid>c  on  the  efferent  side  is 
then  compressed,  and  the  bulb 
slowly  squL'ezed,  so  as  to  empty 
the  wai^-r  which  it  contains  into 
the  recipient  vein.     The  tube  on 

the  recipient  side  is  then  compressed,  and  llmt  on  the  etTerent  opened; 
the  hnlli  slowly  fills  with  blood,  which  is  then  injected  by  compressing 
tlie  efferent  and  opening  the  recipient  tube,  and  ao  alternately  until  a 
•uHlcicnt  quantity  is  thrown  in. 

A  very  ingenious  apparatus  for  the  perforraanoe  of  direct  tranBTusion 
has  latrly  l>cen  introduced  into  this  country  by  Dr.  Ronssel,  of  <3eneva, 
who  tnventiffd  it  as  long  ago  as  lHr>4.  It  is  so  designed  ns  to  render  the 
entrance  of  air  dnriui^  the  o|>eratit)n  almost  impossible,  and  is  ma<le  of 
naUiral  black  caoutchouc,  in  contact  with  which  the  blr»od  is  said  to 
CDsgulate  much  inoix'  slowly  than  with  any  other  material.  The  instru- 
oavnt  consists  of  a  rigid  cylinder  of  vulcanite,  which  is  surronnded  by  a 
cup  of  the  same  material.  When  applied  to  the  arm,  the  edges  of  the 
cup  ami  the  lower  end  of  the  cylinder  press  upon  the  skin,  and  tlie 
tci:*trument  is  tixvd  in  position  by  exhausting  the  air  contained  in  the 
siMutt  Ijctween  the  cnp,  the  C3'liuder  and  the  skin  by  means  of  a  powvrftd 
Iiidia-rublwr  ball,  which  is  connected  with  the  space  by  a  tul>e.  It  must 
be  »o  applied  that  the  vein  will  be  seen  on  looking  down  the  cylinder 
exactly  in  the  centre  of  the  space  enclosed  by  its  lower  end.  The  cylin- 
duf  has  two  tuljes  0[>ening  into  it,  one  tilted  with  a  stop-cock,  leading  to 
A  Ijasiu  containing  warm  water,  and  the  other  fitted  with  a  Higy;inson's 
syringe  capable  uf  containing  10  grammes  of  fluid.  Beyonrl  the  syringe 
tile  tube  divides  into  two  parts,  one  of  which  is  fitted  with  a  vulcanite 
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nozzle  to  be  introduced  into  the  vein  of  the  recipient.  A  stop-cock  is 
fitted  at  the  junction  of  tl»ese  lubes,  so  that  the  atrenm  from  the  syringe 
may  l>c  dlrerled  into  either  at  will.  The  upper  end  of  the  cylimler  is 
closed  during  the  performnnrc  of  the  of>eralion  by  an  aceurnteiy  fitting 
plug  of  vuU'uniLe,  throngli  the  middle  uf  which  pnsses  n  small  lancet, 
which  can  be  driven  down  iulo  the  vein  by  pressing  n  button  at  the  top 
of  the  plug,  and  is  then  retracted  Again  by  a  spring.  The  depth  to  which 
the  lancet  can  lie  depressed  is  aceurat<'ly  regulated  by  a  small  arrew, 
and  it  is  so  arranged  that  no  air  can  enter  beside  it.  Everything  bfixig 
ready,  the  cup  and  cylinder  firmly  fixed,  and  the  vein  (at  a  point  whicli 
is  not  over  the  artery)  exiictly  in  the  centre  of  the  lower  opening  of  the 
cylinder,  the  plug  is  inserted  into  the  upper  opening.  By  a  few  actions 
of  the  syringe  a  fiuantity  of  water  i-*  drawn  in  by  the  niTercnt  tube,  which 
expels  the  air  from  the  cylinder,  and  fills  it  and  the  efferent  ttibea  with 
walfr  when  the  stopcock  leading  to  the  afferent  tube  is  closed.  The 
nozzle  is  then  inserted  into  the  vein  of  the  recipient,  and  the  stop^oook 
turned  so  as  to  direct  the  flow  to  the  other  efferent  tulie.  The  Inncet  ia 
now  driven  sharply  down  into  the  vein,  and  is  imme<1iiitely  retracted  by 
the  smnll  spring,  and  the  vein  is  thus  opened  under  water.  On  working 
the  syrinye  the  lilood  is  aspirated  from  the  open  vein,  and  flows  into  the 
etfereut  tube,  which  is  open.  As  soon  as  pure  blow!  liegins  to  Bow,  the 
8ttt|>-cock  is  turned  so  as  to  oi)en  the  tnl>e  wjnnected  with  the  cannula 
in  the  vein  of  the  recipient,  and  close  the  other.  The  small  quantity 
of  water  contained  in  thi8  tube  and  the  cannula  is  then  driven  on  into 
the  vein,  and  afterwards  pure  blood  can  be  pumped  iu  as  long  as  is 
necessary. 

Thc  oiHTalion  of  transfusion  is  one  of  much  delicacy,  requiring  special 
care  lest  one  of  two  nccidentH  happen,  viz.,  the  injection  of  air  into  the 
pntient's  veins,  or  of  a  fibritious  erabolon.  The  Brsi  dnnger  is  obviated 
by  filling  the  transfusing  apparatus  with  warm  water;  the  second,  by 
not  allowing  the  blood  to  coagulate  iu  it.  The  blooi]  may  be  tlefibri- 
natcd  without  losing  its  properties  as  a  restorative;  and  In  the  event  of 
proi>er  transfusing  apparatus  not  being  available,  and  the  Surgeon  having 
to  use  an  ordinnry  hydrocele  or  aspirator  syringe,  it  would  only  be  wise 
to  take  this  precaution.  Panum,  of  Copenhagen,  has  clearly  shown  by 
numerous  experiments  that  the  filirine  is  not  in  any  way  necessary  to  the 
success  nf  the  operation,  lie  recommends  that  the  blood  be  drawn  into 
a  cup  kept  warm  in  a  basin  of  hot  water.  It  is  then  to  be  well  whip|MMi, 
filtercHl  through  a  fine  cloth,  and  injected.  The  essential  part  of  the 
blood  is  the  red  corpuscles,  whicli  are  wanted  to  serve  as  carriers  of 
oxygen.  Tlie  i-cmoval  of  the  fibrine  in  this  way  materially  facilitates 
the  i'i)einti(»n,  which  is  otherwise  attended  by  some  diflleulty  owing  to 
the  liability  to  coagulation  of  the  blood  in  the  transfusing  apparatus,  or 
by  danger  from  eudujlism  from  the  injection  of  coiigulum  into  the  vein 
if  IritusfusioH  l>c  determined  on,  it  should  not  be  delayefl  until  the  last 
moment,  when  the  agony  <»l  death  has  already  commence<1;  as  then  the 
actions  of  the  nervous  and  circulatory  systems  may  be  so  impaired  that 
the  patient  is  no  longer  recoverable,  or,  if  temporarily  so,  will  speedily 
lapse  into  a  state  of  r»tnl  disease. 

The  Local   Treatment  of  hoGmorrbago  will  be  fully  desoribed  Jo  the 
next  chapter. 
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CUAPTER   XIV. 

ARRE3T  OF  ARTERIAL  HEMORRHAGE. 

TiiK  arrest  of  arterlnl  hicmorrhnge  is  perhaps  the  most  important 
topic  that  can  enjj^age  tfie  Surgeon's  Httenlion,  as  on  the  safe  accomi>li9h- 
rocni  of  thif}  the  success  of  every  operiition  in  necussarily  ilependent.  In 
studying  ihia  suhject  we  must  first  iiivesligale  the  Means  that  are 
adopleri  by  Nature  for  the  Suppression  of  Ho^uioirliage ;  and,  secondly, 
tbe  UnitatiuD  of  these  by  Surgical  Art. 


NATDEAL   ARREST   OF   BiSMOURUAaE. 

Tlir  hi«torv  of  the  investigations  into  the  means  adopted  by  nature 
for  the  atTc?>l  of  htemorrhago  is  full  of  interest  to  the  Surgeon,  and  is 
«xeeitently  given  in  l>r.  J.  F.  D.  Jones'^  work  on  Hiernorrhage.  No 
•uhject  in  surgery  affords  a  stronger  evidence  of  tlie  advantige  of  the 
ApplieatiuD  of  *'  Kx|}eiirnental  rulhology"  to  practice,  than  this,  as  our 
knowle<lge  of  it  has  lH.'en  wholly  gained  by  cxperinienis  on  the  Itiwer 
Animals;  and  by  the  sacrJQce  of  the  lives  of  a  few  dogs,  donkeys,  and 
catvtfs,  those  of  hundreds — probably  of  thousands — of  human  bcingsare 
Annually  prcsor^'eil. 

Petit,  who  published  se^'eral  memoirs  on  this  subject  in  1731  nnd  fol- 
lowing years,  slates  that  hiernorrhage  is  arrested  by  the  formation  of 
two  clots — one  outKtde  tlie  vessel  which  he  calls  the  "  Couvercle,"  or 
Cover;  the  other  in-iide,  the  "  BDUchon,"  or  IMug — the  first  being  formed 
by  the  \r\Ht  drops  of  bhmd  that  issue,  the  second  by  the  few  drops  that 
•re  relaiDtj<l,  These  clols  liy  their  adhesion  to  the  internal  coat  of  the 
rp«M-l  audio  the  oritlce,  he  says,  stop  the  bleeding  When  a  ligature  is 
Applivd,  a  eiriillar  olot  forms  above  it.  lie  recommends  compression, 
Aod  tbe  MUpport  of  the  clot. 

Morand,  in  I73fi,  added  much  of  interest.  Tie  admitted  the  formation 
of  ooagula,  but  insisted  on  the  importance  of  the  changes  in  the  artery 
itself;  which,  he  showed,  became  corrugated,  contracted,  and  retracted. 
Morand  entertainefl  erroneous  views  as  to  the  structure  and  functions  of 
Arteries,  but  he  ostsbliHiiod  the  great  fact  that  changes  occur  in  the 
Artery  itself.  Sharp,  in  the  second  cditi<in  of  his  work  on  Operative 
iiurgfry,  published  in  H'-tf),  suppoitod  the  same  doctrine. 

Kirklnitd,  in  1763,  wi-ote  au  exoflloni  treatise  on  the  subject.  He 
Ahoweil  ihnt  tuentorrhiige  was  lessened  by  swooning,  and  that  an  arlery 
confrAPttMl  lip  tf»  ils  neurest  eolltitertd  branch  ;  nnd  he  was  of  opinion 
Ut:  '  nn  did  not  arrest  the  bleeding.     His  views  were  adopted 

AJHi  'V  White,  Gooch,  Aikin,  and  other  surgeons  of  his  day. 

J.  Iti'il  took  a  rrtrogitido  step  liy  denying  the  retraction  nnd  contrao- 
tloa  of  tlie  artery,  and  the  im|>ortHnce  of  the  internal  coagulum.  and  by 
Atirtbuting  the  arrcnt  of  hicroorrhage  solely  to  the  injecting  of  the  sur- 
rounding areolar  tiHsue  with  blood. 

It  was  not  until  1805,  that  Dr.  Jones,  by  A  scries  of  admirably  con- 
doetetl  inve<ttigntlons,  finally  detormineil  the  mode  in  which  the  arrest 
of  hiViDorrhoge  takes  place.     Since  his  time  but  lillle  has  been  added  to 
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our  knowledge  of  the  suljcot,  so  complete  and  exliAustive  waa  hiscxamU 
nation  of  it. 

The  Natural  Arrest  of  Arterial  Hxmorrhage  is  efTeeted  by  means 
that  in  the  first  instance  are  temporary^  but  afterwanis  permanent. 

TKMPoaAUY  Means. — The  means  whicii  arrest  letn|joraiiIy  the  flow  of 
blooti  from  an  artery  are  threefoUJ.  If  the  vessel  be  small,  as  the  facial 
or  radial,  these  means  are  sunicient  in  many  c*ase»  to  stay  the  liKiiKir- 
rhage  wiUiont  tlie  interference  of  the  Surjjeon  ;  and,  whatever  be  the 
size  of  the  vessel,  his  operations  are  materially  assisted  by  the  efforts 
whieh  nature  makes,  thou^li  they  may  l>e  sometimes  unsuceessful,  to 
prevent  a  fatal  escape  of  blood.     They  consist  in  : 

1.  The  Coagulation  of  and  an  Alteration  iu  the  Constitution  of  the 
Blood; 

2.  A  Diminution  of  the  Force  of  the  Heart's  Action,  and  consequently 
of  the  pressure  on  the  inner  coat  of  the  vessel ; 

3.  Certain  Changes  effected  in  and  nronnti  the  Artery. 

1.  The  Coagulation  of  the  Blood  in  and  around  the  wounded 
artery  is  the  flist  and  most  important  means  adopted  by  nature  for  the 
arrest  of  hajmorrhage.  Were  it  not  for  the  pro|KTty  of  eoojjulalion 
possessed  by  the  blood,  that  fluid  would  continue  to  drain  away  from 
any  cut  artery,  however  small,  until  life  became  extinct.  But  the 
coagulation  of  the  blood  is  suflieient  of  itself,  in  roost  cases,  and  in  all 
cases  of  vessels  below  a  certain  size,  to  close  the  opening  in  the  ai*tery, 
and  so  to  arrest  the  furtber  escape.  The  Alteration  that  tafeett  placf  in 
the  Blood  consists  in  an  increase  of  its  coagidabiUty  as  it  flows.  The 
blood  that  escapes  from  a  wounded  artery  has  from  the  first  a  tendency 
to  glaze  and  coagulate  about  the  cut  vessel,  so  as  to  ofi'er  a  mechanical 
obstacle  to  the  furtber  escape  of  the  fluid.  This  of  itself  is  sufficient  iu 
the  smaller  vessels  to  arrest  the  haemorrhage  ;  the  more  so,  as  hns  been 
pointed  out  by  Ilewson,  in  consequence  of  the  last  flowing  blood  being 
more  eoagulable  than  the  first. 

S.  The  Diminution  in  the  Force  of  the  Heart's  Action,  owiu 
to  the  patient  becoming  faint  or  cOllapse<l,  exorcises  a  very  material  in 
fluence  in  arresting  tlie  flow  of  blood  from  an  artery.  Tlie  forcible  ma 
ner  in  which  the  jet  of  blood  is  propelled  at  each  sy^stole  of  the  ventric 
is  the  principal  obstacle  to  the  coagulation  of  the  blood  arftund  an 
wittiin  the  cut  vessel;  for  not  only  does  the  movement  of  the  blood 
prevent  coagulation,  but,  so  long  as  the  jet  is  more  powerful  than  the 
cohesion  of  the  clot,  it  will  certainly  wash  the  ooagulum  away.  As  Uie 
blood  flows,  and  tkie  heart's  impulse  gradually  lessens  in  force,  the  jeC 
falls  lower  and  lower;  until  at  last,  wlien  faintness  comes  on,  it  is  almost 
entirely  arreateil,  and  time  is  afforded  for  the  formation  and  the  deposit 
of  a  coagulum  in  the  vicinity  of  the  wound.  The  collapse  consequent  on 
excessive  and  suilden  loss  of  blood  may  therefore  be  looked  upon  as  one 
of  the  provisions  of  nature  for  the  safety  of  the  patient,  and  should  there- 
fore not  be  loo  rtj>eedily  counteracted  by  stimulants  or  in  any  other  way. 

3.  The  Changes  that  take  plaoe  in  and  around  the  Vessel 
itself  are  those  upon  which  the  iiiinl  arrest  of  the  bleeilirig  is  dependent. 
They  consist  in  the  fietrartion  of  the  artery  within  its  shealli,  in  the 
Contrnrtion  of  the  cut  ends,  and  in  the  Formation  of  a  Conyulutn 
around  iis  exterior,  and  In  its  interior. 

When  an  arttn-y  is  cut  across,  it  immediately  retraotfl  ^rlthln  its 
sheath,  the  interior  of  which  is  left  rough  and  uneven.  Through  this 
uneven  channel  the  blood  is  projected,  either  flowing  freely  cxternallr 
or  being  extravaaated  into  the  neighboring  areolar  tissue,  according  to 
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thft  fUrection  ami  state  of  the  wound.  As  the  blood  flows  over  the 
roaKhened  surface  of  the  sheath,  it  becomes  entangled  in  the  fibres,  and 
tends  to  congulntc  upon  tliem  ;  this  tendency  to  coagulation  is  favoreil 
hy  tbc  increased  plasticity  of  the  blood  as  it  flows,  and  by  tlie  diminu- 
tion of  the  propulsive  foixie  with  which  it  is  carried  on.  By  the  con- 
Joined  o))eration  of  these  causes  a  coagulum  is  formed,  which,  though 
lying  within  the  sheath,  is  outside  the  artery,  and  extends  beyond  It; 
aod  is  lu'uec  termed  the  external  ooagulum.  It  ih  usually  some- 
vrbitt  cylliidricnl,  and  often  looks  like  a  continuaiii'in  of  the  vessel,  being 
ftt  ftrnt  |M*i-fornted  by  a  hollow  track,  through  whii-h  the  stream  of  blood 
i^intinucs  to  flow.  As  it  increnses  iu  size,  the  hollow  ttecomea  closed  by 
the  c«»nrrntric  deposit  of  congnlum.  The  hollow  truck  leading  from  the 
snrfaru  of  tiie  con^ulum  to  the  wound  in  the  artery*  has  t>ecn  especially 
cluMcrilicd  and  dwelt  upon  by  Amiissal.  This  coagulum  acts  mechani- 
cally by  blocking  up  the  end  of  the  artery,  and  also  by  compressing  tbu 
vcft«el  within  the  sheath ;  thus  constituting  the  first  barrier  to  the  hsem- 
orrUage.  The  formation  of  the  external  coagulum  is  thus  in  a  great 
mea^uro  depi'ndeiit  on  the  retraction  of  the  artery  within  its  sheath. 

The  next  changi'S  that  toke  place  in  the  artery,  and«  indeed,  that  are 
lu  tt  certain  extent  simultaneous  with  those  that  have  just  l>een  described, 
mrr.  its*  Ctmtrartinn  and  the  f(tnnation  of  Internal  Coagulum. 

Tbr  Contraction  of  the  cut  artery  commences  imme<liately  after  its 
rliviMinu,  and  may  of  itself  be  sullicient  to  cIohc  a  smnll  vessel.  Thus, 
during  an  npcralion,  we  may  often  see  an  artery  which,  when  first  cut, 
S|«ooted  out  a  slream  of  blood  as  targe  as  a  straw,  gradually  contract  in 
ftixe  untU  it  ceases  to  bleed,  owing  simply  to  this  contraction.  In  a 
larger  artery  this  process  is  not  sufficient  to  completely  close  the  vessel, 
but  merely  gives  its  cat  end  a  conical  shape,  dimini.<ihing  greatly  the 
mpcrture  in  the  artery,  perhaps  to  the  size  of  a  pin-hole. 

In  proporiion  as  the  open  end  of  the  artery  is  obstructed  by  the  ex- 
ternal congnlum  and  contracts  in  diameter,  the  blood  is  propelled  with 
Dsoro  and  more  didlculty  through  it,  until  at  last  it  escapes  iu  but  a 
amall  and  feeble  atrr'am,  or  even  becomes  completely  stationary,  allow- 
ii>g  it^  flbriiie  to  be  deposited  in  a  slender  coagulum,  which  plays  a  more 
Sin|>orUint  part  in  the  i>ermanont  than  in  the  temporary  arrest  of  tlie 
blowing  To  the  formation  of  this  Internal  Coagulum  the  contrac- 
tion of  tite  vet»!*el  is  subservient.*  This  e(*nguUim  i^t  slender  and  eonieul, 
the  hn*v  Iteiitg  nttHched  to  the  m:irgins  of  the  aperture  in  the  vessel,  and 
the  apex  i*xtending  upwards.  It  has  no  point  of  atlaehment,  except  by 
iu  boAc,  the  npox  and  sides  being  perfectly  free;  at  HrAt  it  consists  eu- 
tin*ly  of  a  firm  fibrinous  coagulum,  no  exudative  matter  entering  into 
ila  coni|K)8ition  at  this  pcriml,  though  important  changes  Bnbser]Mently 
opfnr  with  it.  The  importance  of  the  internal  coagulum  as  a  temporary 
Biran«  nf  arresting  hiemorrhage,  though  great,  has,  1  think,  been  over- 
eatimnteil.  It  ia  not  formed  at  all  iu  certain  states  of  the  blood,  when 
Utat  lluiil  is  devoiil  of  plasticity  ;  and  in  some  cases  the  proximity  of  a 
coUaieral  braui.-h  to  the  eut  LMid  of  the  venscl  appears,  by  preventing  the 
»l«::n«tloh  of  the  blood  within  it,  to  iuterleiu  with  tumgulaiion.  Kveu 
wl  riiM'd.  it  is  of  but  little  service,  so  fur  as  the  primary  arrest 

of  t  -irhagp  in  cnucerncd,  not  being  depositetl  until  alXer  the  flow 

of  bifjod  haK  lifeu  chcrkiHl  by  other  menus,  audi  an  the  deposit  of  the 
external  contrulum  und  the  conirnetion  of  the  vo.4^el.  Alter  it  is  formed, 
it  is  u«i>fid  in  scting  as  a  dumjier,  and  in  breaking  the  f4>ri.-e  of  the  wave 
of  blooil  again«t  the  cut  rnd  of  the  vessel.  It  is  iu  the  permanent  arrest 
of  bieiDorrhago  that  the  internal  coagulum  is  of  great  importance. 
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After  the  litpmorrhaire  from  the  out  nrlcry  liaa  been  nrrestetl  ternpo- 
rflrily  by  the  mennR  thnt  have  been  inclicatetl,  Nature  proceecU  to  secure 
the  vessel  by  permanently  occluding  it. 

Permanent  Closurk  of  a  cut  artery  \»  effected  by  two  processes  : 

1.  Adhesion  in  the  Vessel  and  in  the  Surrounding  Parts. 

2.  Continued  Contraction  of  the  Artery. 

1.  Adhesion. — A  few  hours  after  tlie  division  of  the  urtery,  lymph 
ia  found  to  have  been  poured  out  both  within  and  on  the  outside  of  the 
injured  vessel.  Tlie  lymph  that  is  llirown  out  within  the  ve98t?l  forms 
the  most  important  part  f)f  ilie  internal  eougulum^  and  tends  materially 
to  the  permanent  closure  of  the  wound.  It  is  effused  from  the  cut  sur- 
face of  the  internal  and  mi(Mle  coats,  around  and  immediately  within 
the  contracted  orifice  of  the  vessel^  forming  a  small  nodule  prnjectin^^ 
into  its  interior.  If  an  internal  clot  have  already  formed,  this  ptastio 
nodule  is  deijosited  underneath  it,  or  is  elfused  into  its  base;  If  no  tem- 
porary clot  iiave  formed,  a  conical  mass  of  coagulnra  will  be  ileposiU'd 
«I>on  this  nodule,  in  obeciiencc  to  that  law  of  pathoiofry  by  which  blood 
tends  to  coai^ulate  upon  inflamed  points.  AVhcn  fully  forn»ed,  this 
coagulum  differs  niattrially  in  structure  at  different  points.  At  its  bafie 
it  is  lb*m,  of  a  brownish  or  bulf  color,  and  is  coinposeil  principally  uf 
fihrine;  above  this  it  l>ecnmeB  dark  maroon-colored,  and  etids  in  a  long 
tail  like  projection  of  8imi>le  clot,  which  extends  up  to  the  nearest  lari^e 
collateral  branch.  The  important  part  of  this  coagulum,  pathulugicnlly 
speaking,  is  its  plastic  base:  the  rest,  however  long  it  may  l»e.  is  of  no 
use  in  the  permanent  closure  of  the  vessel ;  hut,  like  the  internal  clot 
alrendy  described,  merely  serves  to  break  the  shock  of  the  tdood-strcam. 

Coincidently  with  these  changes  in  the  interior  of  the  vessel,  impor- 
tant phennmena  o<*cnr  on  its  exterior.  Exudation  takes  place  in  the 
fibcnth  and  in  the  sniTounding  parts,  a  round  or  ovnirl  mass  of  lymph 
being  formed,  which  is  at  first  mixed  up  with  the  external  coagulum; 
the  coloring  matter  of  this,  Iwiwever,  graduiiliy  becomes  absorbed^  leav- 
ing the  plastiu  materini  accumulated  in  a  mass,  and  completely  blooking!^^fl 
up  the  end  of  the  vessel  from  the  outride.  ^^^| 

2.  Contraotion ContemporanoouKly  with  these  changes,  and  for  " 

some  time  ullerwards,  the  artery  goes  on  cmttai-ting,  until  it  embraces 
the  included  coagidum  so  Qrinly  as  to  ap|}enr  adherent  to  every  part 
of  it,  and  some  (lifflculty  is  experioncetl  in  sejviralini;  them.  Tiiat  iho 
congutum  and  artery  are  not  adherent  1  have  a>iccrtainet|  by  fltiiling.  on 
careful  dissection,  tliat  ihe  transverse  strire  of  the  lining  membrane  of 
the  artery  are  always  visible,  although  the  coats  of  the  vessel  arc  olten 
stained  nearly  black  by  the  inibibiti<»n  of  the  coloring  matter  of  the 
bloo<l.  The  contracted  vessel  usually  assumes  a  conical  shape;  but  In 
some  c^ses  I  have  seen  the  contraction  oummence  suddenly,  the  nar- 
rowed part  being  perfeclly  cylindrical  for  the  ilislanoe  of  altout  an  inch. 

The  changes  that  have  just  been  ilescribed  are  those  which  take  place 
in  the  proximal  end  of  the  artery.  In  the  distal  or  inferior  end,  occla> 
sion  is  effected  by  processes  essentially'  the  same,  but  the  retraction  anil 
contraction  of  the  vessel  are  not  so  complete  and  extensive,  and  the 
Coagulum  is  usually  smaller  both  inside  and  outside;  in  some  cases, 
in<leed,  the  internal  coaL:ulum  is  deficient.  The  less  |>crfetit  closure  of 
the  distal  end  may,  as  Guthrie  suggests,  l>e  the  cause  of  the  more  fre- 
quent occurrence  of  Incmorrhage  from  it. 

The  ultimate  chsnge  that  takes  place  in  the  divided  artery  is  the 
transformation  of  its  cut  extremity,  up  to  the  llrst  collateral  branch, 
into  a  deuse  ilbru-cellulnr  cord.     This  is  effected  by  the  plastic  effusion 
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i<1e  ami  outside  the  arter3',  witli  the  cut  anri  contracted  vea«el  in  the 
C4*ittrr^  develiipiiig  into  fibro-oeltulnr  liRKue.  which  becomes  vascularized 
luid  iiirorporftted  with  the  ndjncent  nrtvrinl  walla. 

Arkkst  of  HieMORKnAGf:  from  a  Punotuiikd  or  pAiiTrAf.Ly  Diviped 
ilRTKHT  i»  etTet'ted  in  a  somewhnt  different  mtinner  from  wliat  has  been 
just  now  described  ;  the  difference  consist  ing  in  the  chnngeH  tliHt  go  on 
In  the  neigbborhorKl  of  tlie  wound.  If  the  wf»und  in  the  soft  |iArls 
covering  the  artery  be  ofEimall  size  and  ol>lif}ue  in  direction,  so  that  the 
blood  does  not  eM'A|:*e  with  too  great  fnciliiVf  it  will  be  fuiiiid  that  the 
temporary  arix'st  of  tin*  hjemorrhage  takes  place  by  an  extrnvn^alion  of 
McMid  occurring  between  the  artery  an<l  its  Hlieutli,  by  which  the  vessel 
ia  nnt  only  compr«'SRed,  but  the  relati*>n8  IkcLwi'cn  the  wound  mid  the 
aperture  in  the  sheath  are  nlt(>red.  Thin  Hlratuin  of  coagulated  blood 
extpnds  for  some  diutnnce  within  the  sheath,  above  and  below  the  wound, 
Opposite  to  which  it  is  thicker  than  elsewhere.  Cuauiduin  may  likewise 
Iki  forroc<l  in  the  tinRues  nf  the  part  outside  the  sheath,  by  which  the 
1  i«  Dtill  further  compressed,  and  the  tendency  to  the  escape  of 
I  proportionately  lessened. 

he  permanent  closure  of  the  puncture  is  effected  by  adhesive  pro- 

ecMe*.     Lymph  may  be  effuHcd  in  such  ii  way  ai»  t<»  be  sulllcient  meivly 

to  |dug  the  wound  in  the  coats;  or  it  may  obliterate  the  whole  interior 

of  the  artery,  producing  complete  occlusion  of  it.     In  or4i»'r  that  the 

Wound  in  the  artery  shoidd  unite  sim]>ly  by  the  formatif)n  of  a  cicatrix 

In  the  eoats,  without  obliterating  the  cavity  of  the  vessel,  it  i;*  necessary 

that  it  l>e  l»elow  a  oeriain  size ;  but  this  size  will   vary  according  to  the 

direction  of  the  wound.     It  this  be  longitudinal  or  slightly  oblique,  it 

will  Iv  more  likely  to   unite  in   this  way  than    if  transverse.     Guthrie 

•tate«  that,  in  an  artery  of  the  size  of  the  temporal,  a  Rmiill  longitudinal 

ound  may  somettmeft  heal  without  oblitLM'atiou  of  the  ves«iel,  though 

tin  very  rarely  happens  in  larger  arteries.     If  a  large  vessel,  f^nch   as 

w  frinoral,  be  openeil  longiiudiunlly  to  the  extent  of  one-fourth  of  its 

1  re  u  in  fere  lice,  there  is  no  proof  that  the  wound  can  heal  witliout  rdtlite- 

ion  of  the  cavity  of  the  artery  ;  but  when  a  longitudinal  wound   in  a 

artery    id  very   small,  little   more  than   a  puncture,  closure   may 

ibly   take  place  simply   by   its  cicatrizali<Mi.      The   plastic  matter 

ing  the  cicatrix  is  ilirown  out  by  the  external  coat  of  the  artery. 

internal  and  middle  coats  do  not  unite   strongly,  the  aperture  in 

\iv\n  lieing  merely  filled  up  by  a  plug  of  lymph;  hence  the  artery  always 

coiitiDue«  weak  at  this  point,  and  may  eventually  become  nneiirisuial. 

If  nn  artery  of  the  ttecoml  or  third  magnitude,  as  the  axillary  or  fem- 
oral, l»e  divided  to  one-fourth  or  more  of  its  circumference,  either  fatid 
hirmorrhage  or  the  fonnation  of  a  traumatic  aneurism  will  tiike  place, 
according  to  the  size  ond  more  or  less  direct  character  of  the  external 
wound.  In  those  comiutratively  rare  cases,  however,  iu  which  the 
haemorrhage  is  arrested  without  thcftc  consequences  ensuing,  it  will  l>e 
found  that  it  is  so,  by  the  vessel  becoming  obliterated  by  a  plug  of 
lymph,  which  is  poured  out  at  the  wounded  part  and  gradually  eii- 
crvtaches  on  the  cavity  of  the  artery,  until  complete  obliteration  ia  pro- 
durt^l,  and  the  vessel  at  the  seat  of  obstructiou  becomes  uouvertcd  into 
a  fibru-eellular  cord. 


80ROICAL  TRKATMEWT  OF  ARTERIAL  HJEMOBRnAQE. 

The  object  of  the  Surgeon,  in  any  means  that  he  may  adopt  for  the 
»Qppve4«lou  of  arterial  hfemorrbage,  should  l*e  to  imitate,  hasten,  or 
a»»iiftl  the  natural  processea,  or  to  excite  analogous  ones.     All  his  means 


■H  ARREST    OF    ARTKRtAL    U^UORRUAGB.  ^H 

act  h}'  one  or  other  of  t!ie  following  mftlioda: — 1.  By  inorensing  the 
Retraction  and  Contraction  of  the  arterial  coats;  2.  By  foriTiin(r  an 
Artificinl  Conguluin  ;  3.  By  exciting  Adhesive  Kxudatioii  in  and  around 
the  Vessel. 

Ttie  danger  frora  artenal  hemorrhage,  and  the  measures  that  mast  be 
adopted  to  meet  it,  vary  according  lo  the  size  of  the  vessel.  In  all  cir- 
cumstances the  Surgeon  should  bear  in  mind  the  excellent  advice  given 
by  Guthrie,  never  to  fear  hleeding  from  ;»nv  artery  on  which  he  can  lay 
his  finger,  digital  pressure  readily  controlling  the  bleetling  from  the 
largest  vessels,  provide*!  it  can  be  fairly  applied;  ftr  the  cut  end  of  the 
artery  may  be  seized  between  the  finger  and  Ihund).  Thus,  in  amputa* 
tion  at  the  hip  and  ahouhler-joints,  the  assistant  readily  controlH  the 
rush  of  blood  from  the  femoral  and  axillary  arteries  hy  grasping  thom 
between  his  fingers.  Above  all,  the  Surgeon  »hould  never  dread  btemor- 
rhage,  nor  loee  his  presence  of  mind  when  it  occurs.  If  recourse  be  had 
to  proper  means,  it  can  always  be  at  least  temporarily  arrested.  And 
on  no  account  should  any  one  who  pretends  to  the  character  of  a  Sur- 
geon employ  inefficient  means  to  slop  it,  and  imagine  that  he  eati^  by 
covering  up  the  wound  with  rags,  handkerchiefs,  Ac,  prevent  Iheeseape 
of  bloo<l.  These  proce<l«res  only  hide  the  loss  that  is  going  on,  and,  by 
increasing  the  warmth  of  the  parts,  prevent  the  contraction  of  the  ves- 
sels, and  favor  the  continuance  of  the  lileedin^.  Under  all  circuinatani'ps, 
theref<<re,  bleeding  wounds  should  be  opened  np,  the  coagnia  gently 
removed  from  their  surface  by  means  of  a  piece  of  soft  sponge  or  a 
stream  of  cold  water,  and  the  pnrt  well  cleaned.  In  this  way  "y«»u  lf>ok 
your  enemy  in  the  face,''  and  can  atlopt  elUcient  means  for  the  perma- 
nent arrest  of  the  hteraorrhagei 

The  flow  of  blood  through  a  limb  may  be  controlled  for  a  tt^mj>orar^ 
purpose,  as  during  an  operation,  by  one  of  three  methods,  vlz.,comprcs- 
Bion  by  the  hand — by  the  clastic  band — or  by  the  tourniquet.  The 
compression  of  the  main  artery  by  the  hands  of  an  assistant  may  be 
done  in  the  hiwer  extremity  by  pressing  the  femnral  artery  against  tl»e 
brim  of  the  pubic  bone,  and  in  the  up|x)r  extremity  by  compressing  the 
subclavian  against  the  first  rib,  or  the  brachial  n-gainst  the  shaft  of  liie 
humerus,  TJie  pressure  should  be  made  by  grasping  the  limli  witli  one 
hnnd  in  such  a  way  that  the  thumb  bears  Ujion  the  artery,  and  preaaec< 
it  directly  against  the  subjacent  bone.  If  the  limb  be  large,  or  if  lon^ 
continued  pressure  be  required,  the  thumb  of  the  other  hand  should  be 
firmly  applied  upon  that  which  is  already  compressing  the  vessel  (Fig. 
fi,  page  GO).  In  some  cases,  es|)eoiully  when  the  subclavian  or  external 
iliau  requires  to  l>c  compressed,  the  handle  of  a  large  key,  or  the  enri  of 
a  desk  seat,  covered  with  leather,  will  be  found  the  most  convenient 
instrument  for  applying  tlie  pressure. 

In  particular  and  exceptional  instances,  where  the  artery  lias  become 
unusually  deeply  seated — as,  for  instance,  where  the  clavicle  has  been 
pushed  up  above  the  subclavian  by  an  ancurismal  tumor — and  when 
ordinary  means  fail  in  ctfecling  a  becure  compression  of  the  vessel,  a 
very  etl'ectual  mt.xle  of  controlling  the  flow  of  blood  through  it  has  l>een 
adopted  hy  Syme.  This  consists  in  making  an  incision  through  the 
skin  and  su|)erficial  fascia  over  the  artery  so  that  the  fingers  of  the 
assistant  may  be  brouglit  to  bear  almost  directly  upon  the  vessel,  which 
may  thus  be  securely  and  elfcotuaily  compressed. 

The  use  of  the  elastic  band,  or  ICsmarcli^s  liloodlesa  method,  has  been 
described  and  tigured  at  page  54. 

in  most  cases,  however,  in  which  temporary  coropreaaion  of  the  artery 
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required,  tlie  Tourniquet  Rhould  be  employeil.     It  is  far  safer  to 

unt  to    tins  infitrument,  tlinn  to  the  iiandri  of  an  assistant,   however 

tea«1y  and  slrotijj;.     When  tlie  loiiniiquet  is  applied  with  a  fliilllrient 

egree  of  tij^htnt^s,  the  whole  ciieulation  throii^rh  the  limit  may  tie  com- 

plotoly  nrresLed.     This  can  never  ite  done  by  the  conipresHion  of  the 

ain  trunk  alone,  the  coltnteral  and  minor  vcasels  convevin:r  blood  into 

the  limb  indepetidonlly  of  it.     Then  nj;ain,  if  the  operation  be  unexpect- 

fdly  protracted  from  an}*  ciuao,  the  finrrers  of  an  a8:»istant  may  tire  or 

'fttitfon;  ami,  the  steadiness  of  tlieir  pressure  becoming  relaxed,  hftfmor- 

rha^t'  may  eitsue.     For  these  reasonSf  Snrgeons  abnost  invariably  em- 

loy  llie  tourniquet  in  ainpulatious;  and  even  Liston,  who  at  one  period 

hiH  career  discarded  litis  instrnment.  commonly  employed  it  dnring 

le  latter  years  of  his  lile.     (n  applying  the  tourniquet,  care  should  be 

ken  iii»t  to  screw  il  up  until  the  vary  moment  when  the  compression  is 

uiriMl,  and  then  to  do  so  quickly  and   with  consideralilc  force,  lest 

cn<'U<«  congestion  of  the  limb  take  place,  owing  to  the  veins  l>cing  com- 

reused  before  the  circulation  in  the  arteries  is  arrested. 

Il    is   didlcutt   to  say  how  lon^  complete  arrest  of    the  circulation 

rough  a  limb  may  be  maintained  by  the  elastic  band  or  the  tourniquet 

ithout  dnngor  of  gangrene,     it  must  neccRsarily  vary  accor<ling  to  age. 

H  a  general  rule,  1  should  say  that  Ksm:irct)S  method  nnght  be  used 

r  alKiut  (uie  hour,  and  the  tourniquet  fur  three  hours  with  satVly. 

Tbi*  ditfrri'itt  means  that  may  Ite  em|iloyed  for  the  pernianenl  iirrc^t 

f  tiHunorrhnge  tire,  1,  the  Application  of  Cold;  2,  Styptics;  3,  Cauler- 

lion  with  the  Hot  Iron;  4,  Pressure;  5,  Flexion;  G,  Torsion;  7,  Liga- 

rc;  and  8,  Acupresjsure. 

1.  Application  op  Culu  is  sufllrient  to  arrest  the  general  oozing  of 
erial  blood  which  i*  always  observed  on  a  cut  surface.    The  mere 
|JO«urv  of  a  wound,  which  has  bled  freely  so  long  as  it  has  been  cov- 
I  up  by  ple<]gets  and  hAudiige^,  to  the  cold  nir,  is  often  sulYlcient. 
u  this  dofs  not  succeed,  the  uffplicution  of  n  piece  of  but,  soake<l  in 
watrr,  will  usually  arrest  the  flow  of  blood.     When  it  is  neccH-^ary 
ihis  spi-i*dily,  as  in  some  o|>er:ili(ms  altout  the  air-passages,  a  small 
of  cold  water  may  be  allowcit  to  drip  into  the  wound,  and  thus 
mpid  contraction  of  the  vessels,  an<l  consi-quent  cessation  of  blfed- 
Ing.     In  casein  of  bleeding  into  stune  of  the  holtnw  cavities  oT  the  body, 
lh<»  rectum,  vagina,  or  month,  the  appliciiiinn  of  ice  is  ndvantag«-*otis. 
Ofte  tihould  not,  however,  be  too  long  continued,  lest  sloughing  m-cur. 
Mli'.-.r  if  cold  do  not  speedily,  almost  at  once,  arrest  the  bleeding  by 
lug  the  vessels,  it  is  better  to  have  recourse  to  other  and  moi« 
DL  lueuns* 

STTPTica  aid  powerfully  the  contraction  of  the  vessels,  and,  by  in- 
iu|E  the  rapitlity  of  furnialtou  and  the  tirmrtess  of  the  coagulum, 
U>  arrest  the  ha*morrhagi';  they  are  principally  use<I  in  oozing  from 
ligy  pearls,  or  in  ftlceding  from  cavities  or  organs  to  whit^h  other  ai>- 
piieaiiuus  cannot  readily  l>e  made.    The  grent  oljection  to  their  employ- 
^      me  wounds  consists  in   their  ti-ntlenty  to  modify  injuriously 
fcr  of  thf  Hiirface,  and  to  prevent  union  by  the  first  intention. 
■  s  are  the  solution  of  [K^rchloride  of  iron,  spirits 
If  and  malico;  the  application  of  alum,  or  touch- 
ceiling  part  with  n  pointed  stick  of  the  nitrate  of  silver,  is  also 
able.     Of  all  these,  the  solution  of  the  perchloride  oX  iron,  whL*n 
]  fcntu  or  applied  U[>ou  a  bleeding  part,  acts  as  ihu  readiest  an<| 
*ient    hicmostalii',   coagulating    the    blood    with    remarkidjle 
idiljr*  and  Into  a  \evy  Urm  clut.     In  oriter  to  apply  this  or  any  other 
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styptic  olfectiiftlly,  the  part  should  be  wi|wti  dry,  all  coagula  removed, 
and  a  piece  of  lint  or  cotton-wool,  aonked  in  ihe  ftolnlion  and  tht*a 
aqiicezi'd  nearly  dry,  firmly  applied  and  niainlatned  by  the  piysKure  either 
of  the  finger  or  of  a  pn<l  ;ind  handnge.  If  ihe  bleeding  prot'etnl  from  a 
mucous  canal,  this  should  be  firmly  plugged  with  the  lint  so  prepared. 

3.  Calterisation  by  means  of  the  reil-hot  iron  was  almost  the  only 
mode  of  arresting  arterial  hiemonhage  that  was  known  to  the  ancients. 
It  ifl  now  comparatively  seldom  employed,  but  yet  in  many  eases  it  ia 
of  the  most  nnquestionahle  utility,  and  superior  to  any  other  mennn  Ihat 
WD  possess;  more  particularly  in  those  cases  in  whtcli  the  luemorrbHge 
proceedn  from  a  soft  and  porous  pari  that  will  noi  hold  a  ligature,  t>r 
from  the  surface  of  which  many  points  appear  U)  be  bleeding  at  ttie 
same  time.  A  somewhat  conical  iron  of  sufllcient  size  should  be  ti<;ed, 
and  thft  hiemorrhage  will  often  l>e  staid  more  effectually  if  it  be  iipplied 
at  a  black,  than  at  a  red  or  while  heat.  As  ihe  actual  cautery  blocks 
up  the  artery  by  a  thick  slough  or  eschar,  there  is  always  some  danger 
of  a  recurrence  of  the  bleeding  when  it  fiepiirates,and  the  Surgeon  must 
be  on  hia  guard  al>out  the  sixth  or  eighth  day  lest  the  hiemorrhage  break 
out  afresh. 

4.  Direct  Pressure  upon  the  bleeding  part  is  a  very  efficient  mode 
of  arresting  hemorrhage  from  snudl  arteries.  It  is  nol,  however,  ap- 
j)licnble  U)  all  |)arts  of  the  body,  as  it  is  necessary  that  the  vessel  shouUl 
have  a  hone  hiilijnrcnt  to  it,  so  as  to  afford  a  point  of  coiintcrpresp*ui*e  ; 
hence  it  cannot  readily  be  employed  in  sotX  and  movable  parts,  as  the 
throat  or  perinanim.  Pressure  may  be  practised  in  various  ways. 
Sometimes  the  mere  uniform  compression  of  a  bandage  is  sufticient  to 
arrest  hiemorrhage;  thus  oozing  from  a  wound  may  olU-n  be  stopped  by 
laying  down  the  flaps,  and  applying  a  han(bige  rather  tightly  over  them. 
Sometimes  a  weight  applied  upon  this  will  tend  still  further  to  arrest  tlio 
bleeding;  as,  for  instance,  by  menus  of  .i  shot  or  sand-bag  laid  upon  the 
part,  in  the  case  of  blee<ling  from  hollow  cavities,  as  the  rectum,  vagina, 
or  nares,  the  htemorrhage  may  be  arrested  by  the  pressure  of  a  |>lug  of 
fi|>onge  or  lint,  to  which  sometimes  a  styptic  may  advnutngeously  Im 
added.  When  the  hiemorrhage  proceeds  from  the  puncture  of  a  small 
or  moderate-sized  artery,  as  of  the  lem|>oral  or  brachial,  pressure  shoidd 
be  made  against  the  adjacent  bone  by  means  of  a  graduated  compress 
and  hauibige,  and  should  be  continueil  until  complete  consolidation  of 
the  wound  has  taken  place,  the  vessel  becoming  obliterated.  The 
graduaJM  comprenn  should  l>e  at  least  an  inch  in  thickness,  and  made 
of  a  series  of  pledgets  of  lint  of  a  circular  shape,  gradually  diminishing 
in  size,  It  should  be  applied  wiih  its  pointed  end  resting  over  the 
wound  in  the  vessel.  In  applying  it,  care  should  be  taken  that  the  part 
on  which  the  pressure  is  to  bo  exercised  has  been  tliorougldy  dried  of 
all  bhM)d.  ami  that  the  artery  is  commamled  aluivc  the  wound  by  a  tourni- 
quet, or  by  the  pressure  of  an  assistant's  lingers.  A  thick  slice  of  a 
phial-cork,  or  a  fourpenny  piece,  wrapped  in  lint,  being  plai-ed  on  the 
wound,  the  graduated  compress  should  be  bandaged  ti;rhtly  over  Iho 
whfde.  When  applied  in  this  way,  pressure  acts  by  inducing  nilliesive 
inflammation  and  obliteratiou  of  the  vessel  at  the  point  compressed. 

5.  F(mcibi.E  Flexion,  as  a  means  of  arresting  h»murrli«ge  from 
the  arteries  of  the  limlis,  has  in  recent  years  l>een  advocated  liy  HeaUi 
of  Newcastle,  Adelmann  of  Dorpat,  and  others.  Its  applioHtiou  is 
founded  on  the  fact,  specially  pointed  out  iu  1848  by  Formey,that  flexion 
of  the  arm  at  the  elbow-joint  weakens  or  arrests  the  |MdsHtion  nt  the 
wrist.     Malgaigne,  A'^idal,  Fleury,  Fry,  aud  some  other  Surgeons,  have 
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repnrtod  cas««  in  whioli  the  pinn  waa  employed  successfully;  but  until 

■  l:>         ''■■■  mvihnt\  has  aitractuU  little  attention.     Heath,  Trom  a  nuinbcr 
f  ineutti  umilti  hy  liim  in   Newcastle  Jnflrrnary,  lias  round  that 

fit  xiuu  of  the  arm  at  the  elhow,  or  of  the  leg  at  the  knee^  diminishes  or 
arrc&ts  the  pnlsi*  in  the  disiant  arteries.  In  this  respect  hecontirins  the 
olwKrratioDH  of  liyi-tl  and  others;  but  he  finds  also  that  in  the  arm  the 
»rocess  is  prcalty  aided  hy  plft**ing  a  piece  of  lint  or  a  handkerchief 
►Uml  up  in  the  ln'nd  of  the  elbow;  and  in  the  lower  limb,  by  bonding 
lir  tlii<:h  on  the  ahibxnen  at  the  Hnine  time  that  the  leg  is  l>ent  at  the 
kUee.  Whore  flexion  acts  sud'essfully  as  a  means  of  htemostaHis — ua  it 
ijKtrted  to  have  done  in  several  cases,  efli>ecially  in  wounds  of  the 
lar  arteries  and  the  vessels  of  the  fore-arm — it  probably  doea  so  by 
Ing  the  current  of  bUxxl,  so  as  to  favor  the  closure  of  the  arterial 
d  in  the  manner  describi'd  in  speaking  of  the  Natural  Arrest  of 
liemorrhage.  The  apparent  sitn|>Iicity  and  safety  (when  carefully  ap- 
\ie<\)  of  flexttm  tender  it  worthy  of  further  trial  in  cases  of  injury  of  the 
rrie»  of  the  fiire-arra  and  hand  or  of  the  leg  and  foot.  A  roll  of  lint  or 
ler  soft  mnlrrial  having  hcen  placed  in  the  flexure  of  thcjoint,  the  limb 
loiild  lie  bent  until  it  is  perceived  that  the  liferaorrhagc  is  arrested,  and 
>uld  then  bo  maintained  iu  [lORilion  by  means  of  a  handkerchief  or 
igc.  Care  munt  of  courj>e  be  taken  not  to  exercise  too  great  cora- 
ioii,  by  which  gangrene  uiiultt  be  produced.  The  flexion  should  be 
up  till  the  Surgeon,  by  careful  examination,  is  satlitlled  that  there  is 
[no  further  risk  of  luemorrliage. 

fi.  ToBiiioN  OF  Cut  Artrrirs  for  tlie  arrest  of  htemorrhage  is  men- 
tioned by  Galen;  but  the  prnciioe  seems  to  have  tieen  forgotten  until 
»U»ut  lyS8.    Il  was  revived  in  France  by  Amussuti  A'eli>eau, an<l  Thierry; 
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ritf.  111.— TortlABof  Braeklfcl  Artarj. 

*™  in  nernisny  hy  Fricke,  who  experimented  upon  and  practised  this 
""^Ihod  (,f  treating  divided  arteries,  with  mucli  ingenuity  and  perse- 
'*'*»ic«.  Bui,  notw  Ihfiiandine  the  cHbrtB  made  to  force  it  on  the  at- 
"^iitloD  of  kSurgeons,  it  was  gradually  abandoned,  even  by  its  strongest 
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ftdvoontes.  Torsion  hns  never  found  much  favor  amongst  Surgeons  tn 
this  country,  niitl,  perhaps,  Iwen  Loo  much  neglected.  Of  liiie  ycar«  it 
has,  however,  again  been  revived,  chiefly  in  connection  with  and  by  the 
advocates  of  the  *' AntiHC|»tic  Treatment,"  nnil  by  those  who  have  been 
anxious  to  do  away  wjili  the  use  of  the  h*(fnture,  as  being  injuriotis  in 
many  ways,  uiul  more  especially  in  re^janl  to  the  direct  union  of  woundSi 
particularly  in  plastic  and  other  similar  operations  where  the  preaenoe 
of  a  ligature  is  very  liable  to  occasion  irritation  and  suppnrntion. 

Torsifin  may  be  practised  in  vnrlous  ways.  Thus,  Aniiisnat  recom- 
mends that  the  artery  be  drawn  out  for  about  half  an  inch  l)y  one  prir 
of  forccpB;  that  it  then  he  seized  at  its  attached  end  with  another  for- 
ceps, and  that  the  end  be  twisted  otf  Ity  al>out  a  dozen  turns.  Velj^eau 
and  Friekc  advise  tlial  the  end  be  not  taken  off,  but  merely  twisted  HcA'en 
to  eight  times,  accordintj  to  the  size  of  the  vessel.  Thierry  simply  seize* 
the  artery  and  twists  it  in  the  direction  of  its  axis.  Jn  seizing  the  artery 
h  is  peculiarly  important,  as  Dgpuytren  has  pointed  out,  that  the  whole 
vessel  be  grasped  by  the  forceps,  and  that  care  be  taken  not  to  intro- 
duce one  blade  into  the  open  end  of  the  vessel,  and  thus  only  twist  half 
of  it.  There  can  be  no  doubt  thnt  hfiemorrliage  from  the  largest  vesseU 
may  be  eflectiially  stopped  by  torsion.  Amuasatund  Velpeau  repeatedly 
used  it  to  close  tlie  femoral,  brat-hial,  idnar,  and  radial  arteries  in  am- 
putation of  the  thigh,  arm.  and  fore-arm. 

In  torsion  an  artery  is  placed  in  the  condition  of  one  tliat  is  laorratcd 
or  torn  through.  The  inlernul  and  mi<1dle  coats  are  retracted,  and  the 
external  one  is  twisted  into  a  kind  of  screw  beyond  them.  A  eoagulam 
next  forms  within  the  vessel,  blocking  up  its  extremity;  inflammntioo 
then  takes  place,  gluing  together  the  coats  of  the  artery;  the  twisted 
end  sloughs  off,  and  the  vessel  becomes  occluded  up  to  the  nearcjil 
lateral  branch. 

Torsion  and  Ligature  Compared The  employment  of  torsion 

as  a  substittitc  for  the  ligature  i»  advocated  on  three  grounds:  I,  that 
whilst  equally  safe,  it  is  more  ensy  of  application;  2,  thnt  it  is  less  liable 
to  be  followed  l»y  secondary  haemorrhage;  and  3,  that  when  an  artery 
is  closed  by  torsion,  no  foreign  body  is  left  in  the  wound  that  coubl  in- 
terfere with  its  direct  union. 

Let  us  briefly  examine  these  assnmed  advantages  of  torsion  over  the 
ligature. 

1.  So  far  aa  ease  of  application  is  concerned,  there  can  be  no  doubt 
that  the  advantage  is  in  favor  of  the  ligature.  This  is  ea|KJciaIly  and 
very  markedly  the  case  with  small  vessels  and  those  that  cannot  bo 
drawn  out  of  the  sheath.  In  the  case  of  the  larger  arteries,  that  can  be 
denuded  and  drawn  out  of  the  iteighboring  tissues,  it  is  at  least  as  easy 
to  throw  a  thread  round  the  esposeil  vessel  as  to  twist  it  up  secuiely. 

2.  With  reference  to  the  comparative  freedom  from  secondary  luem- 
orrhnge,  we  have  few  data.  This  accident  so  rarely  follows  the  use  of 
the  ligature  in  open  wounds,  that  it  is  scarcely  to  be  taken  into  account 
as  a  source  of  danger;  and  when  it  does  Oi-cur,  it  arises  from  catises, 
such  as  a  diseased  slate  of  the  tissues  and  blood,  that  are  equally  inde- 
pcikdent  of  ligature  and  of  torsion.  And  if  secondary  haemorrhage  rarely 
foUuws  torsion  of  an  artery,  the  same  may  be  said  with  equal  truth  with 
respect  to  its  ligature. 

3.  The  torsion  of  arteries  was  strongly  advocated  on  the  ground  that, 
whilst  equally'  as  safe  as  tlie  ligature,  there  would  after  its  employment 
be  less  liability  to  intliimmation  and  supptiration,  as  no  foreign  body  wan 
lellin  the  wound.     This  argument  was  especially  used  by  Amuasai,  who 
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tated  that,  119  the  employment  of  torsion  rc<luce8  the  inflammatton  nml 
iiippx'^t-ioii  ijfa  wnnnd  almost  lo  nothing,  Uie  cioalrisntion  must  nerea- 
larily  he  more  rapid.     Tliis  statement,  however,  was  not  borne  out  by 
;3cp*frieuce;  and  no  difference  was  observable  in  that  respect  between 
le  healing  of  wounds  in  wliich  the  vessels  had    been  tied    and  those 
>re  they  had  l>t^n  twisted.     It  was  hence  considered  thut  the  advun- 
a^stiuied  for  torsion  over  the  ligature  in  this  respett  was  more  fan* 
iftil  ihau  real;  and  Velpeau,  who  was  one  of  its  earliest  and  staiincbcst 
L<lvocates.  admitted,  niXer  a.  prolonged  experience  of  it,  that  torsion  was 
V>^t  applicable  in  every  ca^ie,  and  that  in  none  did  it  possess  any  real 
'ivaiitage  over  the  ligature. 

Tliequestion  as  to  the  injtirious  influence  exercised  by  the  ligature  as  a 
foMgn  iKidy  in  the  healing  of  wounds  will  be  discussed  when  we  como 
Bo  compare  the  lelativc  merits  of  acupressure  and  the  ligature  ah  a  means 
oT  Arresting  haemorrhage  (p.  310).  Hut  the  question  as  to  %vhetUer,  iu 
«nri/dt>ving  torsion,  we  completely  clear  the  wound  of  all  foreign  bodies 
»«d  succeed  in  preventing  the  injurious  interposition  of  a  substance  that 
18  detrimental  to  the  healing  process,  may  be  considered  here.  We  must 
^>(*<'tj*s  this  question  according  as  torsion  is  applied  lo  the  larger  or  to 
^h^   smaller  arteries. 

VV  hen  n  large  artery,  such  as  the  femoral  or  brachial,  is  twisted  for 

the     Brrest  of  hajmorrhage,  it  is  drawn  out  of  its  sheath,  liic  vascular 

^"oniacctions  with  which  are  disturbed  or  broken  through;  the  end  that 

*•  t Gristed  is  severely  pinched  and  bruised  ;  the  internal  auti  middle  coats 

**"*    Ijroken  through  and  turned  back,  whilst  the  external  one  is  screwed 

^^'-o  alight  twist  beyond  these;  and  this,  together  with  the  turning  back 

^*    t,iie  ^f'pnraled  internal  and  middle  coats,  forms  the  obstacle  to  the 

^•<safcpcof  hlood,  the  coagidum  forming  above  this  point  exactly  as  in  the 

^••^  of  a  ligattired  artery.     Manec,  in  his  classical  work  on  the  ligature 

***    »-lic  arteries,  wrote  as  follows.     "The  extremity  of  the  twisted  artery 

■^»>tl    xiie  fragmentin  of  the  internal  and  middle  coats  constitute  a  foreign 

*^^^'; — thene  parts  of  the  veasel,  lieing  severely  bruised  by  the  tttrsion, 

"n»i  ntain  no  connection  with  the  surrounding  littHuca,  are  unable  to  form 

"V    Avlhesion  to  them,  and  can  only  be  removed  by  the  conjoined  action 

^f  **uppnralion  and  absorption.*'     Manec  further  states  as  the  result  of 

"'*   «?xpcriment8  that,  when  he  applied  the  ligature  to  the  main  arteiy  of 

^^     Imib  and  cmplo^'ed  torsion  upon  the  corresponding  vessel  of  the 

'*^r,  be  almost  always  found  that  the  wound  cicatrised  more  easily 

''^^'ta  the  artery   was  tie<l  than  when    it  was  twisted.     Thus   it  would 

./|Pl-*^ar  that   tlie  result  of  practical  experience  and  of  experiment   tend 

J* '^liow  that  the  twisteil  end  of  a  large  artery  is  in  reality  a  foreign 

^^^'l  and  th.at  in  this  respect  torsion,  when  applied  to  the  prii»cipal 

^'^^^rief*  of  a  limb,  presents  no  advantage  over  the  ligature, 

"lit  the  case  ia  undoubtedly  ditlerent  with  the  smaller  arteries.  Here 
Ibe  Ye8»el  need  not  be  drawn  out  or  detached  from  siirrounding  parts; 
|!1|^    ct^nsequenlly  there  is  not  the  same  injury  inflicte<l  upon  its  free  e ml. 


ai 


'<s  mere  pinching  and  moderate  twisting  of  the  bleeding  point  will  Ue 


'*"^li-ient  to  arrest  the  hfemoiihage  from  it.  And  in  these  cases,  but  in 
"'t*o  only,  torsion  appears  to  me  to  possess  a  decided  advantage  over 
"^  ligature.  This  is  more  particularly  the  case  when,  as  in  plastic 
^^fations,  direct  union  is  of  the  first  Importance,  and  the  presence  of 
^*  knot  and  thread  of  the  ligature  would  infalliblv  leave  a  suppurating 

/vheTe  is  one  condition  nt  an  artery  that  is  an  insuperable  obstacle  to 
^*  vovoeasfui  employment  of  torsion,  viz.,  the  calcification  of  its  coats 
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In  Buch  cases,  carbolised  catgut  or  thick  silken  ligAturcs  cun  alone  be 
user!  with  ftftfely. 

7.  LiOATURK  is  the  means  to  which  Surgeons  commonly  have  recourse 
for  the  Arrest  of  Iifemnrrhage  fr^im  woun«!efl  flrleries. 

The  Ligature  had  been  occasionally  nml  partially  employed  by  the 
later  Roman  Surgeons;  hut  with  the  decline  of  Surgery  during  the  dark 
ages  it  fell  completely  into  disuse,  giving  way  to  such  luirbaroua  and 
inefllcient  modes  of  arresting  the  luemorrhnge  as  the  employmfnl  of  the 
acluni  cautery,  the  perCormnnce  of  o|>eralion8  witli  red-hot  knives,  or  the 
application  of  boiling  pitch,  or  of  molten  lead,  to  the  blee<ting  and 
freshly  cut  surface.  About  the  middle  of  the  sixtrenth  century,  it  was 
revived  or  reinvented  by  that  gi-eat  luminary  of  the  French  sithool  of 
Surgery,  Ambroise  Pare.  But  so  slowly  <li«l  ilie  ligatni'c  make  way, 
that  Shar|>e,  Surgeon  to  Guy's  Hospital,  writing  in  1761,  two  centuries 
after  its  ro-introduction  by  l^are,  found  it  neccKsary,  in  his  well-known 
work,  entitled,'*  A  Critical  Knquirj*  into  the  Present  State  of  Surgery/* 
formally  to  advocate  its  employment  for  the  arrest  of  hemorrhage  fr<im 
wounded  arteries,  in  preferonoe  to  styptics  or  the  cautery^  on  the  ground 
that  *•  it  was  not  as  yel  univernally  pnictised  am<»ng8t  Surgeons  residing 
in  tlie  more  distant  counties  of  our  kingdom.**  What,  il  may  be  a^ked, 
was  the  reason  that  it  took  two  centuries  to  promtdgate  the  use  of  the 
simplest  and  most  efllcacious  means  we  possess  in  surgery  for  the  arrest 
of  hiemorrhage — a  simi>le  tying  up  of  a  spouting  artery'— a  means  that 
no  Surgeon  could  now  for  a  daydis|>en3e  with?  The  reason  simply  was, 
that  Surgeons  were  totall}'  ignorant  of  the  means  cmplo^'ed  by  Nature 
for  the  occlusion  of  arteries;  that  they  consequently  did  not  know  how 
to  apply  a  ligature  to  these  vessels,  or  what  kind  i»f  ligature  should  be 
used;  and  that,  in  their  anxiety  to  avoid  the  recurrence  of  secondary 
hiemorrhage,  and  to  make  all  safe,  they  fell  into  the  very  errors  they 
would  have  endcavor<»1  to  avoid,  had  they  been  acquainted  with  the 
physiology  of  the  processes  by  which  Nature  accomplishes  the  closure 
of  the  artery  and  the  sepHralton  of  the  thread. 

Between  twenty  and  lhirt,y  years  after  the  time  at  which  Sharpe  wrote, 
Hiuiter  introduced  that  great  improvement  in  the  surgical  troatment  of 
aneurism — the  drligation  of  the  artery  at  a  distance  from  the  sac,  .ind 
in  a  healthy  part  of  its  course  ;  but  this  great  accession  to  the  treatment 
of  a  most  tbrmidaMe  disease  was  but  coldly  received,  and  ran  some  risk 
of  being  lost  to  the  world  in  consequence  of  the  ill-success  tliat  attended 
the  earlier  operations.  In  Hnntcr^s  first  ot>eration,  four  ligatures  were 
uaetl,  all  of  which  were  npplied  so  slackly  as  merely  to  compreas  the 
artery  for  some  distance,  in  order  to  avoid  too  great  a  degree  of  presanre 
at  anyone  point;  the  artery  was  denudeil,  so  that  a  spatnla  could  be 
pasHcd  nndei-  it.  Although  in  his  subsequent  operations  Hunter  con* 
tcnteii  himself  with  employing  but  one  ligature,  yi*t  soniotiraes  the  \*eiD 
was  included  in  tids;  and  he  did  not  draw  the  noose  tiglil  for  fear  of 
injuring  the  coats  of  the  vesisei,  in  accordance  with  the  doctrine  of  the 
day — Surgeons  genernlly  at  tins  time  being  haunted  with  the  dre«d  of 
injuring,  and  thereby  weakening,  the  coats  of  the  artery;  and,  in  oriler 
to  avoid  doing  so,  they  adopted  modes  of  treatmiMit  that  almost  infalli- 
bly led  to  ulceration  of  the  vessels  and  consecutive  haemorrhage.  The 
application  of  several  ligatures  of  reserve,  applied  slack — the  use  of  broad 
tapes — the  interposition  of  plugs  of  cork,  wo<kI,  agaric,  or  lead,  or  of 
rolls  of  lint  or  [ilasler,  between  the  thread  and  the  vessel,  were  some 
amongst  the  |)lan8  that  wore  in  comm<m  use.  And  how  can  we  be  sur- 
prised that  the  patients  perished  of  haemorrhage,  and  that  ligature  of  the 
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wjis  nenHy  ns  incfflcient  and  ffital  n  means  of  nrresting  bleeiiing 

the  n«e  of  a  fantcry,  or  of  a  button  of  wliitc  vitriol? 

Jones,  by  an  ap|K*al  to  experiinent,  ami  by  meaiiH  of  n  Beries  of  aclmi- 

;hly  ooivUu-twl  iiivesii^aiioiiR  on  livihg  aniinnls,  showed  that  the  very 

t»ini  which  JSiirgeons  were  anxious  to  RVoi<l — the  division  of  the  oonts 

^f  the  vessel  by   the  tightening  of  the  noose — was  that  nn   wliioli   the 

ilient^s  f^tety  dependcMl;  he  also  pointed  out  the  form  und  sise  of  li^a- 

>re  that  was  most  safe,  the  tb'gree  of  force   with  which  it  Hhonhl   be 

(|>lAiof],  and  the  prot'cssca  adopted  by  nature  for  the  occlu«»iitn  of  the 

•<^»el.     Thus  a  more  rational  practice  was  introiUiced.  and  then  for  the 

thi  time  SurjTOon!*  had  full  confiilence  in  the  iifite  of  the  llirntiire. 

Principles  of  Treatment  of  Wounded  Arteries  by  Ligature. 

■Tlie  whole  of  the  doctrine  of  llic  general  treatment  of  wounded  nrtc- 

K's  by  iijiHtnre   may  l>e  included  in  two  great  principles;   I.   To  cut  di- 

'r^rfl^  down  on  Ow  wounded  purt^  and  fu  tie  (Iik  venHrl  there ;  and  2.    To 

*fH^ll  "  lt(fftttr€  ti  both  endif,  if  it  be  completely  dioided^  or  to  tfte  ditttal 

fj*  wrti  nil  the  proximal  side  of  the  wouud^  if  it  be  merely  punctured. 

Theac  principles  of  treatment  were  distinctly  bud  down  by  John  Bell*/ 

'ot,  although  this  great  Surgeon  incidrate<l  forcibly  these  rules  of  prac- 

L-e,  SurgeriuH  ap|»car  to  have  been  led  away  by  the  erroneous  Men  of 

>|>i  vtng  the  Hunterian  priiicipleH  in  the  treatment  of  aneurism  to  that 

wounded  artorieft^  until  (Sutlirie,  by  his  practice  and  precepts,  and  by 

\<i  iiciug  an  overwhelming  mass  of  proof  to  bear  on  this  important  ques- 

tun^  recalled  the  attention  of  tlie  Profession  bo  the  proper  and  ratitnial 

•■Vinent  of  wounde<l  arteries. 

I  .     The   principal   reason   in    favor  of  cutting   down  directly  vprtn    the 

trot^  rirfz-rf  ^W  nf  the  vennel  is,  that  the  ligature  of  the  main  trunk  at  a 

jii»t.^Dce  above  it  only  stops  t)ie  direct  supply  of  blood  to  the  limb,  hut 

not  interfere  with  the  indirect  or  annstomosing  circulation,  by  which 

irj^ns  the  bloffd  readily  pusses  into  that  portion  of  the  vessel  which  is 

fV<-.»n(I  the  ligature,  nnd  continues  to  escape  from  tlie  di?^tal  aperture  of 

le    vound.     Thus,  though  bright  artorijd  blood  tnay  no  buiger  jet  from 

><?     »ip|*er  part  of  the  wutmd,  blood  which  Ims  Iwcome  of  a  dark  color 

consequence  of  the  chnnges  to  which   it  is  stibjt^ted  in   its  passage 

lUrougti  the  vaftculflr  network  of  the  lini'',  will  continue  I*)  well  out  from 

[the  luft'iTaperlnre  in  the  artery,  entailing  the  necessity  of  further  (»pera- 

*'^*«5  iitterleience  to  reslrain  its  flow  ;  and,  unless  this  l»e  done,  the  patient 

*»^  I  div  of  lia*morrhage  as  surelvt  tbougli  perhaps  not  quite  so  speedily, 

»*    it  no  lignture   had   been  applied.     Tlnifi»  if  a   Surgeon  endeavor  to 

arrt;>,i  jj,,,  (j^^  ^,f  blood  from  a  wotmd  of  the  ulnar  artery  neiir  the  palm 

^y  Hi^mnring  the  brachial  in  tlic  mid<ile  of  the  arm,  and,  when  the  blood 

but-ftu  forth  as  fiiriou^«ly  as  ever,  apply  successive  lij^atures  to  the  arle- 

"••8  of  the  foramen  with  as  litlle  success;  he  will  at  Inst,  on  account  of 

Utfc  Continued  recurrence  of  luemorrloiye,  be  forced  to  ad«>pt  the  simple 

<^*|'iilifnt  that  ought  to  have  been  hrid  recourse  to  in  the  first  instance, 

*'"'"*!}•,  ligaturing  the  vessel  at  the  point  wounded. 

Aiiulher  reason  for  the  practice  now  advocated  is,  that  in  some  cases 
»*  8nrgf«ou  cannot  possibly  know  what  artery  is  injured  unless  he  sock 
f"'"iliu  Uie  wotmd  itself.  A  large  artery  may.  from  the  direction  of  the 
**"^an(l  the  imjictuous  flow  of  blood  that  has  followed  it,  appear  to  be 
^'"ii'dH,  when  in  reality  it  is  4»nly  a  minor  branch  that  has  l»eeu  in- 
J"ml.  Xhus,  for  instance,  in  hieinorrhagc  from  a  stab  in  the  axilla, 
'uicij  proves!  fatal,  notwithstanding  the  ligature  of  the  subclavian  artery, 
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for  Bnpposed  noiinfl  of  tlie  Axillary,  the  long  tliornclo  was  foand  to  be  the 
vessel  ^iivUltMl;  so  hUo  Ihe  external  iliin;  niLerv  liJii  been  li^atiii'Cd  for 
Bupposei)  wound  of  the  common  I'cmoral,  when  in  reality  it  was  thv  ex- 
teinal  pnrtic  llml  was  injiiied. 

The  rule  of  cuttiti^  il(»wii  on  the  injured  part  of  ibe  artery  Applies  to 
all  cnses  in  which  the  wonnil  is  still  open,  whatever  Ik;  it*  condition. 
However  deep,  inflamed,  nnd  sloni;hy  tlie  wonn<i;  however  itt-rondi- 
tione<i  Bnd  infillrnted  with  pus  or  l>Iood  the  nei^hhoriiis;  parts  may  be, 
it  may  be  slated  as  n  gL'neral  rule,  to  which,  however,  tliere  arc  soni^  ex- 
ceptions, eRpeeiatly  in  wounds  of  the  pulrnar  arch,  or  of  the  8<?eoDdary 
biniicheM  of  tlie  carotid,  that  there  is  no  snfeiy  to  the  patient  nnle^^  the 
artery  l>e  cut  down  upon  and  titi<l  at  the  part  injnro<l.  I'his*  must  always 
be  done  at  an}*  period  al'ter  the  reeeipt  of  the  injury,  so  lonif  an  there  is 
an  external  wound  conimnniealin^  with  tlie  artery.  An  o(H:Tation  of 
this  kind  is  often  attended  with  tlie  (^r^jitest  possible  difHL'iilty,  not  only 
owinjg;  lo  the  Inemorrhajje  tliat  nHually  accompanies  it  and  obscures  tbe 
parts,  but  also  in  ronst^qnenee  of  the  intlanied,  innitrtited,  atiU  sloughy 
condition  of  the  tissues  in  the  wound.  In  order  to  mo<leraic  tlie  hn-mor- 
rliftge,  the  presHure  of  an  assistant's  finj^er  on  the  artery  hi-^h  up  in  the 
limb  must  not  be  trusted  to;  but  a  tonrniipiet  should  be  applied  »o  as 
completely  to  arrest  the  circulation  through  i\w  limb,  and  thus  to  faeili* 
tale  the  discovery  and  exposure  of  the  injured  ve^^nel,  the  wound  bein^ 
dry.  The  application  of  an  elastie  bandage^  sneh  as  that  n*vommonded 
by  Esmarch,  may  be  used  with  ndvnntnife  to  exsanj^uinale  a  limh,  in 
which  an  artery  has  been  wounded.  Hy  means  of  this  cxeoilent  device 
the  divided  vessel  may  be  safely  out  down  u|>on  and  dissrcteil  out  a4 
readily  as  in  tho  dead  body.  A  large  probe  nhould  then  be  passed  to 
the  bottom  of  the  wonn<l;  and.  taking  lids  a»  the  centre,  a  free  incisititi 
ahould  be  made  in  such  a  direction  as  may  Iwst  lay  open  the  cavity  with 
the  least  injury  to  the  mn>^cles  and  other  soil  parts.  After  turning  out 
any  coagulaeontained  in  the  wound,  an<l  elearin^  it  as  well  as  pimsible, 
the  injured  vessel  must  l>e  sont^ht  for.  The  siuiulion  of  this  may  some- 
times be  aftcertained  at  onee  by  tbe  giipixg  (*f  the  cut  in  its  coats.  In 
many  cases,  h>>wever,  it  is  neeessary  to  relax  the  pres-sure  upon  tUu 
artery,  80  as  to  allow  a  jet  of  blood  to  eseape,  and  thus  indicate  the 
position  of  the  Aperture.  The  lijraturu  may  then  be  nppliecl  by  passing 
an  aneurism-needle  under  the  vessel,  if  it  be  partially  dividc(l;  or,  if  it 
be  completely  cut  across,  by  drawing  forwards  the  ent)  and  ligaturing 
it,  as  in  an  o)>en  wound.  In  doini;  this,  care  must  1>e  taken  that  llie 
H^niure  Ik:  really  spplied  lo  the  vessel,  aiul  thnt  a  |K)rtion  of  the  sheuth 
Intiltrated  with  bbxHl,  or  thickened  by  adherent  coa<{ulum,  Ik.*  not  mis* 
taken  for  the  artery.  In  ni>plyin^  tlie  ligature  tinder  the  ciinirnsinne<*fl 
here  indicated,  viz.,  in  a  w<juud  that  is  sIoui»hy  and  suppuraling,  tho 
tissues  will  necessarily  in  n  ^reat  degree  have  lost  their  cohesion  and 
iirmnesa ;  and  slthonuh  the  arterial  tissue  resists  the  disorgnnibing  intlu- 
enee  of  low  inflnmuiatory  action  much  longer  than  areolar  or  muscular 
lissiK',  yet  it  will  also  have  hecome  sofleneil  and  less  resislnut.  Henc« 
th«  ve&sel  must  be  isolated  with  gentleness  and  care,  und  the  ligalura 
vtvy  careftiUy  tied — no  undue  foreo  t>eing  used.  Tbe  liuaturo  will 
Uftually  »rparate  in  such  cases  sewrul  days  before  the  oislinary  time. 
The  Incisions  down  to  the  wounded  artery  shonUI  nencrnlly  be  made  oo 
tbv  aiili;  of  the  wound  in  the  vessel,  and  through  tbe  wuuml  in  the  aofV 
UaAueii  uovvrlng  it.  Unlhrie,  tiowever,  advices  that,  in  those  caaea  ii^ 
whh'h  Ihe  wound  pusses  indireilly  to  the  principal  artery  from  the  luicIC 
or  outside  of  the  limb,  the  burgeon  need  nut  follow  the  track  of  thtf 
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i^roiind.  but  may  cut  down  on  the  vessel  where  it  lies  Denrcsb  the  sur- 
iic«f ;  then,  on  pa-s^ing  a  proUo  thr(jiii;h  the  wound,  the  8[>ol  .it  which  the 
rtery  has  probnhly  hecn  injured  will  he  pointed  oul,  and  the  liguture 
list  then  l>c  Applied  in  the  tvny  ttsiml  in  cnaes  of  primnry  liwiBonhage. 
In  primary  hieuion'hage  from  wound  of  an  artery,  no  operation  nliould 
lie  undertaken  unlens  the  bleeding  he  uctu:illy  continuing.     It*  the  hleed- 
g  have  been  arreste*!,  however  Curious  it  may  have  been,  the  Surgeou 
oidd  never,  unleHS  it  hur«t  forth  again,  seareli  I'tir  the  wf»undi'd  vessel, 
'*r   uitdtTtiike  any  o|>eralion.     A  mini  was  brought  to  the  University 
ollege  HoKpital  with  a  deep  stab  in  llie  groin,  direetly  in  the  course  of 
externftl  iliae  artery;  a  very  large  quantity  of  arterial  bbmd  had 
lost,  but  the  hieiuorrhage  was  arrested  on  his  admission  by  the 
)lienLion  of  pressure,  Ac.      From   the  greiit  and  sudden  loss  of  blood 
Was  sup|tosiHl  that  tlie  external  iliac  had  been  punctured,  but  it  wa» 
ot  thought  atlviAabte  to  pert'orni  any  openitii>n  unless  hiemorrhngc  re- 
u»Ted.     The  bleeding  did   not  return,  the  wound  healing  without  any 
l"rther  trouble.     In  s^^^Nt/crry  luemorrhage  the  case  is  ditiereni.     There 
iht  Surgeon  must  \te  pn^'pared  to  secure  the  vessel,  even  though  the  bleed- 
ing hav«  for  the  time  censod. 

1  The  second  great  principle  in  the  treatment  of  wounded  arteries  is, 
*irtt  the  iitjaiure  i^  to  be  applmd  ^>  b^ttk  fndi<  of  the.  vtfssel,  if  it  b*t  vnni- 
ftirlfhj  rut  arroKH  ;  or  on  both  niiiftt  of  the  aperlura  in  it,  if  it  be  only 
pcrtintiy  HioifM. 

I'he  reason  f(»r  tfiis  rule  of  practice  is  foundetl  on  physinlogical  grounds 
to     Well  a»  on  prnclical  exi>orienoe.     If   tlie    anastomoses  of  ihe   part 
%'ery  free,  as  in  the  aiteiies  of  the  palm  or  fore-arm,  bleeding  may 
■  tinue  from  the  distal  end,  uninterrupted  by  the  ligature  on  the  proxU 
I    side  of  the  wound.  If  they  be  lesn  free,  it  will  probaltly  issue  in  a 
atn  of  dark-looking  venous  lilood  in  the  course  of  two  or  thrt-o  days. 
r  tlie  collateral  circulation  has  been  sulUcieutly  established,  l>right 
<~k'l  blocMl  will  burst  forth  from  the  distal  aperture.     Exjicrieuce  has 
"^mn  that  it  is  in  this  way  that  secondary  luemorrlinge  from  wounded 
^^riw  commonly  orcurs,  the  bleeding  coming  from  the  distal  and  not 
n»  the  proximal  end  of  the  vessel, 

111  some  cases  the  distal  end  is  so  retracted  and  covei*ed  in  by  sur- 

■iihiig  parts,  that  it  cannot  be  fouml  in  order  to  be  ligaied.    In  these 

*jm6lnnceH,  the  Itest  etfect  has  resulted  from  plugging  the  wound  from 

iKUtum  witli   a  graduated  sponge-ctunpress.     If  an  arterial   hrrtiich 

ftppen  to  be  tlivifk'd  so  close  to  its  ongiu  that  it  cannot  he  secur«d,the 

<*»«  niuBt  be  treated  as  one  of  puncture  of  the  main  trunk,  which  must 

1*  lijzftled  above  and  l>elow  the  bleeding  orifice. 

AlHioitgh  advocating  sti*ongty  the  importance  of  the  distal  as  well  as 
tUe  prcixiinni  ligature  in  nil  cases  of  wounded  artery,  I  am  aware  that 
iB«laiipe«  are  on  record  in  which  the  proximal  ligature  alone,  even  at  a 
dtMtDQ(^  from  the  wound,  has  proved  successful  in  arresting  the  hiemor- 
'*'*g<^;  hut  I  cannot  but  regard  those  cases  as  uccidenlally  successful, 
**'*<1istal  end  having  been  iK*tlor  plugged  than  usual  with  coaguluin; 
^^  I  htu  Mrongly  of  opinion  that  the  rule  of  practice  should  be  that 
•hit'li  ig  Ifliil  down  by  doliti  Hell,  and  forcibly  illuistrated  hy  Guthrie, 
*"••— Tlml  l>oih  ends  of  a  wounded  artery-  bo  sought  for,  and  tied  in 
"«^»OMnd  it>^eir 

application  of  the  Ligature. — The  mode  of  application  of  the 
"?iilure.  and  the  kind  of  liguHire  to  be  use<i,  vary  according  us,  I,  the 
^^^ni|  of  the  artery  has  to  l>e  tieii  in  an  open  wound,  or  us,  *2^  the  ves- 
'**'**«  to  Imj  secured  in  its  continuity. 
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1.  WliPTi  the  divided  vfigsel  in  an  open  wound  hai  to  be  tio<],  a«  after 
an  flrapninlion,  the  mouth  of  llie  artery  muRl  hv  Bfize'l  niitl  drnwii  for- 
wards (Kig-  112).  For  tliis  jturpoae  n  tf^naciiUiin,  ttv  i*lint-p  honk,  in  fre- 
quently uh«;<1«hik1  ill  niiiiiy  cnHea 
anflwcrs  tlie  |nirpo»e  cxti'eiiingly 
well,  Tliere  are,  however,  some 
oljections  to  this  lUfttinment; 
gryAj^i^-^  1hti8,  it  occ'fteionally  84*i2e*i  other 

#1^  rf7TJ\  tissiit's  with  iht*  artory,  aiul,  as  it 

^yg  m  yv  draws  iho  veasel  forwards  hy  j>er- 

^/~^U  1    |L\V\  foraling  its  iHjatB,  it  hit8  happened 

1    ^tz*       .'    ■   ^f    f    l\  Itiat,  an  aiicidrntal  pmu'ture   hav- 

1    K    /  \    V     I    f    I  ^"^   been   made    hy   it   bt-hinil  the 

^  ^  1  "7  V  V        V^y^  to  which  the  ligature  is  ap- 

fjf  k^Mr  \k^L\^'\      plied,  uleerulion  oflhewiiael  and 

f    J  ff        I   '        ^K^- ^         \     bnhseqnent  fatal  hieinorrhn;?e  have 

eiisiK'd.an  1  have  seen  in  otic  case. 
The  mo»t  convenient  iiDttnunent 
for  the  purpose  of  drawing  for- 
ward the  artery,  and  one  to  which 
no  ohjcetiim  whatever  applies, 
\%  Lislon's  "bulldog"  fitrce|>a. 
These  have  l>eeu  conveniently 
modiflod  by  having  the  blades  expanded  just  above  the  jKiinta  ( Kig.  1 13>, 
BO  that  the  ligature  can  be  slipped  over  tlic  end  of  an  artery  that  is  deeply 

aeateii  as  l»etw*»t'n  lionca 
or  close  to  the  inlerosseotit 
nienibrane  of  the  lt*g-~tt 
situation  in  which  ii  ia 
sometimes  trcHd»le»»ome  to 
tie  a  vessel  by  any  other 
Tn^ans.  Jn  some  cJises  the 
blcdling  point  tnny  be  so  aitnated,  that  the  lieiiiure  ia  moht  eonvenicntly 
pns^ed  uiirler  and  lound  it  l»y  means  of  an  onltnnry  curved  needle. 

The  kind  of  ligature  used  must  vnry  according  to  the  sise  of  the 
vessel.  If  this  be  smalL  fine  round  twine;  if  large,  deiitiaVs  ailk,  or 
compressed  smooth  whi(K.'ord.  should  be  employed.  The  tatter  sliuuld 
always  bu   used  iu  ligaturing  the  main  artery  of  a  limb.     Before  iMlng 

used,  the  material  should  be  aell  waxed, 
sf)  that  it  may  not  be  too  limp;  its  strength 
should  be  tej»tcd  by  knotting  it  with  a  jerk, 
anil,  if  found  eflicient,  it  may  be  cut  up  for 
use  in  pieces  eighteen  inches  in  lengtli.  In 
applying  the  ligature,  cure  ntusl  be  lakeD 
that  it  be  put  well  over  the  cut  eml  of  the 
arti*ry,  that  it  clear  the  points  id*  the  for* 
eeps,  and  that  it  la;  tied  tightly  in  a  knot, 
which  Hoe«  not  alip  (Fig.  114).  One  end  of  ihe  ligature  shoidil  then  Ih» 
cnt  otT  about  a  quarter  of  an  inch  from  the  knot,  and  the  other  left  haog- 
\\\^  out  of  the  wound.  The  hgature  that  secures  the  main  artery  shoulii 
have  both  ends  knotted  together,  by  way  of  a  distinctive  mark.  It  i» 
bettor  to  leave  one  end  of  the  ligature;  if  both  be  cut  off.  the  noofte  and 
knot  left  an*  apt  to  become  envelo|>ed  l>y  graunlations,  and,  aflvr  the 
('CSS  i«  well  advaiieed,  or  perhaps  conipteteil,  to  give  rise  U> 
ia  and  re-o|>ening  of  the  wound.     The  ligature  that  bang* 
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fit  tlic  writiiul  nets  as  a  »cton,  giving  rise  to  a  track  of  suppuration 
a(oii;£  it*  oom*8e,  niong  which  the  secretions  of  the  woiintl  may  (Iraiti 
awnv.  Tlie  end  of  the  artery  wliich  Ia  inchnlo<l  in  the  nooae,  and  wliieh 
!icyon<l  it,  sloughs,  and  thus  acts  as  a  foreign  body  in  tl»e  wound, 
t' artery  that  i»  tied  is  small,  the  end  disinlegrntes  nnd  bri'nks 
|o«rii  III  the  <li*»ehnrg4M;  when  it  is  large,  it  separates,  often  attaclied  to 
le  iio«»tte  of  the  li»;ature  when  thrvt  has  uloeraleil  throui;h  the  portion  of 
lie  vessel  ihnt  lias  been  tiwl,  coming  an-ny  with  the  ligature  through  the 
leak'd  ligaturc-traek.  TheMC  inconvenienees  are  inseparable  from  the 
of  the  ligature,  but  may  l>e  mnterially  lessened  by  the  Surgeon 
wringing  ttie  threads  out  at  the  lower  angle  of  the  wound,  and  thus 
ilowirtte  the  tlischarges  to  escape  at  the  most  dependent  part. 
9-  Wlien  the  art#ry  has  to  be  ligatured  in  Hh  cimtinuitij^  but  at  the 
dill  wounded,  it  must  be  exposed  by  as  careful  a  dissection  as  the 
itate  of  the  parts  will  ndmit  [f  a  Surgeon  delennine  to  npply  ft  lig»- 
;iire  at  a  distance  from  the  injury,  hia  anutomical  knowledge  will  guide 
lim  to  the  vesHol.  This  is  usunlly  done  by  cutting  through  the  tissues 
tbt*  course  of  the  vessel;  Hargrave,  however,  recommends*  that,  in 
Luring  arteries,  the  incisions  should  not  be  mnde  p.ir:tllel  to  the 
of  the  vessel,  but  in  an  oblique  or  transverse  direction  over  it; 
Jin<I  ibis  suggcstitm  ap|»enrs  to  me  to  be  deserving  of  nttention  in  some 
Jtnntions,  more  particularly  in  the  ligature  of  the  brachial  at  the  t>eud 
►f  the  arm,  or  of  the  carotid  at  the  roitt  of  the  neck.  The  Surgeon  is 
klly  gui'lod  to  the  vessel  by  Bome  fixed  line  or  point,  as  the  edge  of 
i«cle,  which  has  a  deturuiiued  and  coustatu  relation  to  t^ho  artery. 
tB,  in  expotting  the  braeltial,  he  cuts  along  the  iuner  border  of  the 
ucvpA.  lu  siHUv  caHCM,  however,  as  in  ilic  ligature  of  itie  iliac  arteries, 
lo  fviich  certain  anatomical  guide  exists,  and  then  nn  imaginary  line  ia 
irawn  l>etwcen  two  Axed  points — as  the  nmbiliciis  and  the  centre  of  Pou- 
[»art'»  ligament — whieU  twcoraes  the  guide  to  the  course  rd'  the  vessei. 
'ht*sv  ^'tliivcting  lines'^  should  l>c  carefidly  stmlied  and  kept  in  mind. 
In  muking  the  tiiHt  iiKi^ion,  the  skin  shonbl  ^w  put  on  the  stretch  by 
le  fitigi-ni  of  the  left  hnnd,  or  by  those  of  an  assiHtant.  If  the  artery 
«n{H*r(tcinl,  or  if  iliere  be  pnrls  of  importanre  in  iis  vicinity,  the  in- 
uiftioii  »hontd  not  prnetrate  deeper  tluin  the  skin.  Out  if  the  vessel  l>e 
lerply  Kcaied  an<t  no  parts  of  imjjortance  intervene,  it  may  be  carried 
it  on»*e  through  the  sulfcu- 
tani'ons  nrofdnr  tisane,  until 
the-  fa-'Cia  covering  the  artery 
ifXpofK'd,  This  tuuHt  tlien 
pliK'iit'd  up  with  the  for- 
■p«.  and  opfUfd  by  the  edge 
if  lIh*  st'al[>et  laid  horizon- 
Through  this  o|>eiiing 
tnxv\\  direi'tor  may  then 
tMsrd,  and  the  faHcda  in* 
clar«i  on  it,  without  riHlc  to 
^^iu1ijacv*nt  parts.  Tho  aheath 
^^ptr  the  vertsel  is  now  ex|>o8ed 
^^wy  a  laile  careful  disaeciiuu  ; 
^Hk.nil  tbe  next  step  of  the  ope- 
^Vimtiou,  wbtoh  cousiKts  in  ex- 
^P  ptmlug  the  artery  and  sepa- 
^  r»Uu);  (t  fnun  its  accom- 
L       P»"yi»g  v«ia,  i»  one  of  great 


Flf .  IIJ.— Bxj^Bttre  tB4  OpentiK  «r  tb«  Sbeilk. 


302 


ARKKST    OF    ARTERIAL    U^MORRUAGK 


delicacy-     This  ia  dono  by  pinching  np  tlic  shcatli  with  tin*  ror<»cps 
applying:  llie  knife  hnrizoiitjilly  (Fig.  115).     The  point  shonUI  never 
uscH,  nor  the  bUdc  tunifKl  downwfirds  nirninat  the  iirtcry,  n'i  nn  iiioi 
tious  movement  or  the  mere  ptili^ntion  of  the  vessel  mi^hl  cnu8«  it 
lie  wounttetU     The  artery  lwivii]<y^  tlttis  been  exponeil,  the  Surgeon  fM*i] 
one  ctlge  of  the  shealh  witli  the  forceps,  and,  putting  it  on  tite  fttrel 
proceedH  to  clean  tlie  Hrtery,L>:ently  Hepuralin^  it  from  its  accuiupiiiiyU 
veui  hy  tcazing  thron<xh  the  areolar  connections  witli  ti  dirct'ior;  l»ei 
careful  not  to  expose  it  to  a  ^renter  extent  than  is  »h«olutoly  neoea* 
for  the  pttssaije  of  the  li<inture,  Icsb  Kubsc(pienl  Mlon^hin!^  <tf  the  vc! 
en»uc.  as  a  consequence  of  the  destruction  of  the  vascular  connection 
between  it  nnd  the  sheulh  (Fig.  1 10),  but  al  the  same  tiino  being  caivi 
lo  cleiiu  thoroughly  the  part  to  be  tied. 

In  ojiening  the  sheathf  care  inuHt  be  taken  not  to  wound  any  am 
branch,   lest  the  oollHteml    aupply  be  interfered   with,  and   danger 
secondary  hfemorrlm^e  inihiced.     The  edge  in  the  opening  of  the  shei 
l>eing  lield  rightly  in  the  forceps  bo  ns  to  be  rendered  ten.se  (Fig.    11777 
the   ligature  should    then   be   carefully  pulsed   bettveen   the   vein   nud 
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rig.  117.— FawHifvor  lh«  K««dl4  Mid  LtgMar*. 


artery,  cnre  being  taken  to  include  only  the  latter*  nnd  emiwcinlly  not 
to  trnnsHx  and   include  a  portion  of  the  vein;  an  iiccident  that  oft 
terminates  fatally  by  phlebitis  or  gangrene.     So  also  tlie  Surgeon  m 
l)e  on  his  guard  not  to  nuRtaUe  any  contiguous  nerve  for  the  artery, 
has  happened  to  the  most   experienced   operators;   and   also  to  av 
traURflxion  nnd  tying  a  portion  of  the  thickened  sheath  instead  of 
vessel,  as  I  have  known  happen  to  a  most  excellent  Surgeon. 

The  Tyintj  of  the.  Aittry  nnd  the  consequent  ViiUtfion  of  the,  Inter 
and  Mid'dlf  Coats  should  be  done  evenly,  smofitldy,  and  completely, 
as  to  leave  a  wound  that  readily  takes  on  the  adhesive  inflainmati 
This  is  iK'st  done  hy  a  small  round  ligature,  applied  with  such  a  dc^ 
of  force  that  the  Surgeon  feels  the  inner  and  middle  coats  give  aw 
under  Ida  finger.  Thus  a  tsubt'iiiant'oua  section,  as  it  were,  is  elfeci 
and  this,  like  all  similar  wounds,  lakes  on  ndhesive  action*  The  adlie- 
Bion  between  the  coats  is  much  facilitated  by  the  pressure  of  the  liga- 
ture, which  acts  as  a  support  to  the  vessel. 

The  best  material  for  ligature^  when  applied  to  the  continuity  of 
artery,  is  deniist'S  silk,  compressed  whipcord,  well  waxed,  or  carltoli 
catgut,  lied  in  a  knot,  as  represented  in  Fig,  lU.     Much  ingenuity 
been  expemled  in  devising  instruments  for  passing  the  ligature  utider 
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p  arU*ry.    In  tho  mnjority  ofcnues  the  common  nneurism-ncedle — well 

tiwn,  Ixtt  roundH  at  itscxtroinity — iinill  timt  is  letpiiretl.     Oo- 

.   it  may  lt«  a<)v»ntH;<<*ou9  to  (mo  u  needli;  with  .1  siiifttl  eiirve, 

uy  tii^cnious  conlrivftiH-es  Iwive  bi^eii  <levi«(5fl  hy  Tiiiiit,  Wvius,  Cox- 

',  »nci  oUu-rn,  for  aeixiriij  niul   tkawing  forward   the  ii<;ose  from   the 

itt'Hn  of  thv  wound.     AfitT  the  lipntiue  hft«   bwn   pa^ised   nn<lor  the 

fr>vi  it  bhcniht   l>e  tied    tightly  with  a  rvet-kiint.  and  ttolh  its  ends  \eiX 

n^tiig  out  of  lliL*  wiiiind.     TliL*  litnh  nliould  tlti'ii   bo  oU'Vititid  and   he 

htly  ooviTfd   ft-itl)  II  {Hece  of  flnniK*),  or  cuitou-wadding ;  cjiru  being 

thkcii  utiL  Ut  njipty  prcHAuro  f>f  nny  kind. 

Modifications  of  the  Ligature. — Wiih  the  view  of  diminii^hing 

rvmoving  the  variouH  incnuveiiieuoea,  real  or  Hupposcd^  that  result 

oin  the  n^e  of  iho  ligature,  and  uspeeially  with  tiie  object  of  proinoLing 

nioii  of  the  wound  by  the  lifHt  inteniion,  four  methods  have  been  em* 

ovMi  tiy  ^arjz:eons: — I,  The  use  of  Temporary  Titgaturesj  2,  Cutting 

c  Kiuin  off  clos*-  to  ttiu  Kota  ;  S,  Tlie  u«e  of  Wire  to  tie  the  artery  j 

1  4,  The  euiph>yuient  of  muterinla  for  the  Ligature  Uiat  miglit  Ims  Ab- 

rlK'd  iu  the  Wftund. 

The  use  of  the  Temporary  Ligature  in  one  of  its  modiflcationa 

iready  been  nttende<l  to.     Thi<i  siilijtrt  fully  ooeupied  the  atlention 

rgcunst   in   thin  conniry  nearly  b:df  a  century  a;(o,  and   lia4  tir»w  in 

I  mcaAunr  bcconK'  matter  of  luHtury,  for  ihe  sLutly  of  which  1  must 

t4)  the  writings  of  .lones,  Travers,  Vel|M*!iu,  ami  othern.     I   may, 

werer,  stAto,  that  the  general   rei^ult  of  the  experimouts  made  and  lUu 

pcrien(.-o  derived  on  this  subject,  is  the  frtllowing. 

loond  that, on  cmting  thn^uigh  tlie  internal  and  middle  coats  of 
art4>ry  of  a  hurxp  at  throe  or  four  ditfcrent  p(Mnts«  with  as 
turcH,  and  thon  iniinfdiuielt/  removin;^  them,  au  elfuijion  of 
l>U  oiK*uri*tHt  by  whi«di  the  artery  wat*  pinggeil  up. 
ThL^e  rfbHcrvati'iOH  were  not  coidtrmed  by  otiicr  experiments,  such 
Cft  JltKl»»8f>n,  Traverh,  Mud  I)iilrym]de, 
^L  Uut  Travers  lound  that,  if  tlie  ligature  wore  left  in  for  several  hours, 
^^br  evrn  for  one  hour,  and  then  renioVLMl,  obliteration  of  the  artery  en«ued, 
^H  UotiertH  applied  n  lii^ntnre  to  the  femoral  artery  for  popltttraj  iineuri»in, 
^Kn'f,  on  rem«>vinx  it  after  i4  hours,  loiind  the  artery  cb^scd  ;  anti  Travers 
VJ  :  the  brachial  aru*ry  of  a  innn^  and,  on  removing  the  ligaltire  nb 

Ft-  '•(  nO   hours,  obtaineil  an  c<pially  succeiiiiful  result.     Their  ex- 

arat'le  wa^  f>diowcd  by  Sc-arpa  and  J'ah'tla. 

XiitHitbaianding  these  favorubtc  reHults,  the  failure  of  the  method  in 
ll***  lian<la  of  At»tley  Cooper,  llutehinnon,  Hvcl.ird,  and  of  Travera  liim- 
■Mrir,  aud  tho  obMorvalion  of  Vacca,  tliat,  if  the  litialiire  bu  lell  on  tUu 
mrt<*ry  long  enough  to  cause  its  obliteration,  tlic  •ection  of  the  vessfel  is 
^"  '  ^«»oncr  or  later,  catiscd  the  use  of  tin*  l*.Mnporary  ligature  to  be 
•R-d  in  surgical  practice,  even  by  thoae  who  at  one  time  had 
"""  ■■' \   advocutiMJ  it. 

I  ice  of  Cutting  off*  the  Ends  of  the  Ligature  close  to 
iH'eii  adopted  by  many  Sur^i-oiis  in  the  hope  tliat  it  mighl 

M       iImmI,  or,  at  le»rtt,  thai  the  iriitation  of  the  wonuil   re:$ult- 

^H  'S  huia  the  di-iM>ndent.  IhicatlH  m(<^ht  be  prevented  This  practice  was 
^B  *l  iiim  time  mucli  advocalcd  by  Lawrence;  but,  thougli  eniployeil  by 
^  ^l^  al  8t  Uaribolomew*a  (Jospital  in  many  cases  of  ampntatinu.  ex- 
l|  Ji*'"!!  oi  the  trreast,  and  removal  of  the  testicles,  it  was  relin(iui»hed  by 
I  '"w  *yr  ttiiu-e  than  thirty  yearji  before  bis  death,  lie  found  that  the  noose 
^^  ">^  koiit  nf  th<*  Une»t  ftiik  thread,  such  ai  is  used  for  (Ish-lines,  tlid  not 
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But,  nlthoiigli  some  snceesa  attendcnl  Ibe  enrlier  use  of  the  metlio(fl^| 
wns  srtoii  round  timt  even  this  sinnll  quantity,  to^lher  witli  Lhc  ^f 
entl  (>r  tlie  vessel,  set  up  irritation,  ^ave  rise  tf>  nbsceHa,  anil  wns  inju- 
rious: hence  \ls  Hbandonineiit  in  h\\  cases  in  wliieh  the  wonnil  ia  clos^^ 
with  iIk-  view  lo  siweily  union.  When  tiie  wound  iw  lelX  0|>eu  to  grauu- 
late,  Snrgt'OhA  commonly  aciopt  this  plan  of  treatment. 

'4.  The  use  ol  Wire  Ligatures  is  altogether  of  American  origin,    

originaled  with  Physick  and  Levert  of  AlaliiLmti,  who  |tcrformcil  m^'cral 
ex|x.'i-imenlH  witli  IhreadB  of  gold,  Hilvei',  platinum,  and  lead.  They  found 
tlint  with  tliene  the  arteiieH  of  aninuils  eotdd  he  successfully  tied,  and 
that,  the  mnterial  of  the  ligature  Iteing  iniirritattng,  no  evil  from  bi 
puratiou  ensued.  When  the  ends  of  tiie  ligature  were  cut  vtX  clo! 
the  vett-sel,  it  was  found  that  the  small  mttnllic  noose  hceame  emlied 
in  a  cellular  eapside.  For  8i>me  reason,  this  means  fell  intodisusi*,  until 
it  was  ivvived  hy  Marion  Simn.  At  his  suggestion  1  tried  it  in  several 
cases  of  amputation  and  other  surgicul  operations,  but  have  long  nince 
abundoned  it,  as  I  found  great  inconveniences  resulting  from  its  u»e. 
the  ends  of  the  wire  were  left  out  of  the  woun<l,  the  noofic  liocatno 
bedded  in  a  mass  of  pla^lic  matter,  fliil  not  separate,  and,  after  6eve««l 
weeks,  required  considerable  foree  toduiach  and  disconnect  it.  If  the 
ends  were  cut  short,  the  sides  of  the  wound  healed  over  them;  they  l»e- 
Ofluieeneapsuletl,  but  were  by  uo  moan.s  innocnruis;  in  some  cases  giving 
rise  losev*re  neuralgia  of  t!ie  stump  by  |>re»sure  on  and  irritation  of 
neighboring  nerves;  in  others,  after  some  weeks,  causing  localized  cir- 
cuinsrribed  abscesses  to  form. 

4.  Tlie  employment  of  Xiigatures  made  of  Materiaifl  that 
mit  of  Absorption  in  the  wound  has  been  a  favorite  idea  with 
Surgeons,  and  is  one  in  which  much  experimental  ingenuity  bai 
various  limes  been  expended :  for  the  idea  is  a  captivating  one,  ai 
it  could  Ik!  salely,  certainly,  and  sueces^fidly  carrie<l  out  in  praolit 
would  undoubtedly  remove  one  of  ttie  obstacles  to  the  union  of  woi 
by  direct  adhesion.  With  this  view,  it  was  proposed  to  subntitute  ligST 
turos  made  of  animal  substances  for  the  ordinary  threa*ls  made  of  liemp. 
Silk  thread  was  ust-d  l>y  Lawrence  in  181.^,  and  at  tlrsfc  with  sucoenM, 
union  of  the  wound  taking  phicc  in  four  to  six  days,  without  siippura* 
lion,  lint  other  Surgeons  failed  in  this,  and  Lawrem-o  himself  was  sooD 
conipelIe<I  to  give  it  up  fiMU)  want  o(  good  results  in  his  subse^picut  cat 
Wardrop  8ub.stituied  the  gut  i>f  the  silkworm  made  into  fine  oordf ' 
with  eqtudly  unsutiKfactory  results. 

Catgut  was  usoil  by  Sir  Astley  Coo|)er  as  a  material  that  was  more 
likely  to  dissolve  or  to  be  absorbed  than  silk  in  any  shape.  The  first 
eases  in  which  it  was  employed  as  a  ligature  were  full  of  promise  In 
one,  a  patient  t«ged  eighty,  the  wonitd  healed  in  four  days,  and  in  anc>thcr 
lit  twenty,  and  in  neither  did  the  noose  of  the  ligntuio  re-8pi>enr«' 
Whether  it  was  absorbed  or  emapsnled  does  not  clearly  ap|>car,  But..l 
other  Surgeons  failed  to  imitate  this  suoress ;  the  catgut  was  fotiiul  to^ 
be  too  weak,  and  the  distinguished  author  of  the  praetice  could  nob 
himself  maintain  his  first  success  with  it,  and  eventually  fell  back  oii 
ordinary  hempen  thread. 

Strips  of  deer-skin  were  used  by  Jameson,  of  Philadelphia,  and 
American  Surgeons  about  the  same  time,  probably  in  1814,  before   La^ 
fence's  or  Co(»|x* I '»  expeilnienls.    They  werw  found  to  answer  better  than 
either  ailk  or  cntgnt,  being  stionger,  more  elastic,  an<l  more  readily 
soluble.     These,  however,  also  fell  into  disuse,  for  what  reason  doeft 
clearly  ap^iear. 
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The  ldt*a  of  the  employment  r>r  liirntiires  maHe  of  animftl  siihalnnees, 

Imt  woiiM  Admit  of  ab>$oi'i>tion,  nnd  thus  nllow  llie  wtutiul  to  l»e  iinme- 

iiilely  el(»8e*l  over  the  noone,  so  an  in  fact  not  lo  act  as  fctreign  tiudies 

the  woiiiu)  or  as  »gciim  of  suppiirntion,  still  iM'rasioiinlly  presunttnl 

If  to  llio  iiiiiuls  of  8iir|;eous;  hihI,  amoiigBt  otbers^  Velpenii  speaks 

f  it  with  favor,  adinittin<;.  however,  Ihat  their  firccise  nature  nnd  f<»ria 

ve  to  l)e  (lelerioiiied.     Of  late  the  use  of  ontjint  has  l>een  revived  hy 

ster,  in  conneelion  with  his '"  Antiseptic  Method"  of  dressing  wounds. 

e  U11C6  the  cntt;ut  soaked  in  carboli^ed  oil,  nnd  has  repotted  favorably 

il»  4Mnpl(>yinent. 

Kxi^erieiiee  has  fully  proved  the  value  of  this  material  in  the  arrest  of 

niorrha^e,  and  a  cnse  has  Ik^u  repotted  by  Holmes  irhieh  shows  that 

ilH  utte  it  is  possible  completely  to  occlude  a  vessel  of  the  hizc  of  the 

iH'lAvian  without  division  of  its  external  coat.     But  very  few  cases  of 

iilent  following  its  use  have  been  reported.     In  one  the  liy^aturc,  which 

I    Iven  applied  to  the  earoti*!  orlery,  *»oftened  and  yicldt^l  soon  aHer 

il«  application  \  and  in  the  other  ulceration  oi'cnrrtrd  in  the  coalH  of  the 

noral  artery  at  the  Acat  of  ligature,  :vim1   fattd  secondary  hiemorrhage 

k  place.     Jn  the  Hist  case,  there  in  reason  to  iK'licve  the  li*;atnre  waa 

t  properly  prepured  ;  nnd  in  the  second,  the  nocidenl  wonlil  probably 

vc  hnppene<l  in  the  same  way  if  a  hemp  or  silk  li^nttire  had  t>een  u^ed. 

lipiturc  is  far  more  likely  to  sofXeii  when  immersed  in  deeimiposing 

larjiea  than   when  buried  in  heallhy  ijrannlniiohs ;  hut,  even  where 

ititM^ptic  dressing  is  ad(»pted,  il  has  lu>en  fountl  to  hold  sutlloiently 

to  ensure  the  obliteration  of  the  vessel.      At  University  College 

rpi«pit«t  it  has  been  uned  on  arteries  of  all  sizes  from  tlie  lemornl  down- 

waMs,  and  in  no  case  Ims  any  unpleasant  cons(H]nencc  resulted  from  it^ 

mployraent.     If  further  experience  confirm  these  statement**,  we  KJiall 

i*re  reaehfd  as  near  perfection  as  possible  in  the  arrest  of  luemorrhage  ; 

«•   the  catgut   lig:itnre  combines   nmnv  of   the  mlvnntages  oC   ligalnrc, 

acnpreasure, nnd  torsion, and  has  nuneol'  theirdangers  or  ineonvenieuecs. 

Th¥  preparat-ion  of  tlie  earlxdised  OJiti^nt  is  of  the  greatest  in)|»onHnee. 

If  soaked  in  pure  earlnjIiHed  oil,  it  Iteeomes  soft  and  slipiK'rv  ;  it  im  ddU- 

cult  to  ti(*  anil  insecure  when  tictl.     Lister's  direction  for  its  preparation 

are  a«  fotbjws :  ^*  It  mui^t  he  suN|>ended  for  some  weeks  in  an  emnUion  of 

water,  earbolie  ncid  and  oil,  in   which,  after  growing  soft  and  npnque 

during  the  flrsit  few  days,  it  grttdtmlly  experiences  an  opposite  chiinge, 

and  at  length  l^ecomes  itLiain  quite  transparent,  and  is  then  litLle  affected 

by  water,  and  holds  beiLerwhen  tietl  than  waxed  silk.     The  emulsion  is 

beat  mailc  by  mixing  one  part  of  crystallised  carliolic  acid,  deliquesced 

by  means  of  water,  with  Ave  parts  of  olive-oil.     The  very  tine  crnuUi«m 

that  results  is  plai-ed  in  a  covered  Jar,  hiiving  a  partition  of  glass  or 

other  material  supported  hy  |»eld)les  at  a  short  distance  alHive  the  bottom, 

to  atfonl  space  for  the  water  that  slowly  subsifles  to  accumulate  in  nnd 

keep  it  (ViMn  citming  into  contact  with  the  hanks  of  gnt  which  are  placed 

loottely  ii»  the  upper  part  of  the  vessel.     Tlie  process  of  preparation  goes 

oil  Ur-ot  in  a  cool  place,  and  shoidil  be  continued  lor  two  months  at  least; 

and  the  gut  goes  on  improving  for  an  unlimited  time  If  retatne^l  in  the 

same  oil  " 

Olbrr  modifications  of  the  method  of  applying  the  ligature  have  been 
devised  by  Surgeons,  in  order  to  prevent  the  dangerous  and  troublesome 
conaeqiienees  arifiing  from  the  (suppuration  ot-canioned  by  it.  Some,  in- 
ctr-ad  of  bringing  the  ends  out  of  the  wound,  after  having  tied  the  various 
rie«  in  the  usual  wtiy^cutotf  one  end  of  each  ligature,  and  then  draw 
lemalniug  cue  out  through  a  sejairate  punuture  in  the  skin.     Other 
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Surgeons,  n^ain,  have  conteiiUnl  tlicinai'lves  with  simply  passinjf  the 
li>;ature  nroun^i  the  artt-ry,  raising  the  vessel  in  the  lo<tp  of  the  thr^Arl, 
which  is  not  tied,  and  bringinjj  both  ends  out  ihrongh  a  punotnie  road< 
in  tlie  skin,  where  they  are  (irmly  Hxcd,  ho  that  the  vessel  is  compressed 
by  the  loop,  not  lied  in  it.  The  ligatuits  is  then  withdrawn,  at  the  ex- 
piration of  two  or  three  days. 

These  mctliods  appear  to  me  to  have  little  to  recommend  them.  The 
flr^t  complicates  rather  than  Himplities  the  opemtion  ;  and,  at  each  litrn- 
tiiriMl  point,  a  tendency  to  nlceralion  niij;rht  eiiHily  be  eHluhli.shcd  The 
sec(»nd  metiio<i  has  the  disadvantajie  of  i>ein^  unsafe.  If  tlic  loop  Iht' 
dra^vn  i)|>  tii:hily,  it  will  tMit  throtiLrh  the  voHsel  as  if  it  had  been  tied. 
If  it  be  left  slack,  there  will  certainly  be  a  tendency  to  secondary  bei 
orrhnifc. 

Eff*ects  of  Ligature. — The  immediate  effects  on  an  artery  of  thai- 
applii  uLion  of  a  silk  or  thread  ligalure  with  u  pro|»er  degree  of  fyrce^ 
are  ihe  division  of  ihe  iniernal  and  middle  coats  of  the  vessel,  and  the 
constriction  nf  its  outer  one.  If  we  examine  the  ligatured  vessel  a  fei 
days  nlYcr  it  has  been  tte<l,  we  find  that  the  coats  are  contr.icted ;  that 
there  is  an  iniernal  pyramidal  coaL'ulum,  composed  of  plastic  matter  At 
its  liAAo,  and  flbrinous  clot  towards  its  apex  (Fig.  118);  and  that  the 
lif^Htined  portion  of  the  ve«f*el  is  surrounded  by  a  quantity  of  lymph. 
If  the  ariery  iw  examined  nt  a  still  later  |teriod  tliau  this — ut  the  end  of{ 
two  or  three  months,  for  instance — it  will  be  found  to  bo  convcrletl  into 
a  fibro-f^llular  cord  an  hiirh  as  the  Brst  collateral  bi-auch  above  the  Uga- 
tnrf  (Fijf.  128).  Now  these  appearanccH  arc  nnalojjous  to  those  tne» 
with  in  an  artery  that  has  been  cut  across  nnd  occluded  without  lli« 
application  of  a  li«rature;  and  are  eviiloully  the  result  of  so-called  adbe^ 
sivc  inflammation  rd*  the  vesftel.  The  queation  arises,  how  this  inOauwl 
ntation  is  set  up  when  a  lit/atin'e  is  applied.  Is  it  by  the  pre^Kure  of  the 
uoojh*,  or  by  the  division  of  the  coats  of  the  artery?  Thai  it  is  not  th0.J 
more  pressure  ot  the  liffatiire  that  excites  the  occluding  iudaniU)ation|(.^ 
is  evident  from  the  experiments  of  Jones  and  of  Tniver**,  who  found 
that,  if  the  li);ature  were  rernovc<l  shortly  after  itH  npplicutioii,  siiftlcient 
inllnmuialory  action  had  been  excited  in  the  coat?*  of  the  ariery  to  lead 
to  its  cr>mplete  (»ccliision.  And  thoii<;h  any  inflammation  set  up  in  thtt^ 
exteruid  coat  may  caune  an  effusion  cd'  lymph  inside  the  vessel,  yet  that 
which  is  reqnirefl  to  repair  Ihi*  breach  occasioiied  by  the  division  of  th# 
internal  and  middle  coats,  is  the  principal  Ronrceof  the  plastic  ticposit. 
The  chanj'ic'?  that  take  place  in  tlie  vessel  after  the  application  of  a  ligt- 
tui'e  require,  however,  in  be  m«»re  careCully  studied. 

The  Formation  of  the  Internal  Ooagulum  in 
the  proximal  end  is  the  most  important  part  of  the 
process.  For  the  first  roiir-and-twenty  h(»ur8  after  the 
ftp(iliofttion  of  the  lipfatnre  there  is  little,  if  any,  ap|>ear- 
nncc  of  this.  Usually  about  this  time,  if  opportunity 
otTor  In  examine  an  artery  in  the  human  stdtjuct,  it  will 
be  found  that  a  small  nodule  of  lymph,  of  a  yellowist) 
or  buff  color,  has  been  deposited  in  the  bottom  of  Ihe 
cnl-fle-sac  that  is  formed  by  the  retraction  and  conlratv 
tion  of  the  cut  ends  nf  the  inner  nnd  middle  coats,  so  aa 
to  close  n|>  the  extremity  of  the  ariery.  About  the 
Bccoud  or  third  day,  this  coaifulniu  will  l>o  found  to 
have  afisinned  a  conical  shape  {  Fig.  ll«)*  the  base  hein|f 
made  up  of  deeolorieed  flbrine  and  exudation-matter, 
tiiuily  adherent  to  the  lower  end  of  the  artery;  the  luiU* 
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die  And  terminal  portions  of  the  coAgDium,  comprisefl  of  flbrinons  clot, 
And  of  a  dark  purple  or  maroun  ooldi*,  tie  loose  mid  Uoating  in  the  artery, 
vxlendiiig  up  as  lii^h  as  the  firsL  ool- 
Intf  ral  brunch.  About  the  tenth  day, 
tho  end  of  the  vessel  will  be  found  to 
be  lightly  nnd  firmly  fofitracled  upon 
the  enclosed  plui^  (Ki;j.  119;,  the  daik- 
colored  portions  of  which  now  bejjin 
to  undergo  a  pnicess  of  absorption. 
Hetween  this  period  and  the  sixth 
week,  tile  contraclion  of  the  vesHol 
itnd  the  absorption  of  the  free  part  of 
thv  piiiu;  go  on  stiuiultaueouhly  ;  the 
ehrnnken  clot  liccoming  pcnneatetl 
with  new  bhjod-vessels,  which  com- 
niuuicate  willi  the  vasnvasoruiD, while 
the  interior  of  the  aitery  become* 
darkly  stuincd  by  iniliibilion  of  the 
coloring  matter  of  the  coafzulniu  (Fig.  120).  Lastly^ 
the  pInHtic*  bu*je  of  the  plug  becomes  incorporated  with 
the  contiiinous  arterial  c(»ats,  tiud  inuU-rgoes  eventual 
tranafurnintion  into  tibro-celluhir  li»t$ue. 

In  ft/inie  case3  (Fig  151  )♦  lliere  is  an  imperfect  formation  of  the  in- 
Icmai  pluji,  or  even  total  absence  of  it,  and  not  unfrequently  secondary 
btfmorrha^u  occurs  as  a  consequence. 
This  condition  may  ari«»o  cither  from 
want  of  plaHtieity  in  tlie  blood,  from 
an  iibsence  of  tine  adhesive  action,  or 
from  the  coats  not  having  been  pro- 
perly cut  throutrh.  In  other  cjises,  in 
ci'nsequenceof  suppurative  action  Ihj- 
ing  set  up  in  the  uitery,  a  kind  of  dis- 
integration or  liqiK'frtctiou  of  the  plug 
takes  place  after  it  has  l}een  formed. 
Tltia  I  have  seen  happen  in  a  cuso  of 
ligaturvof  tlie  carotid  artery, in  whirh 
death  occurred  from  visceral  diftease 
ten  weeks  after  the  cqierntiou  ;  and  in 
the  femoral,  in  eases  of  pyremia  (  Kig. 
122).  In  the  distal  eubde-sac  of  the 
ligatured  artery  I  have  ueverseen  any 
Very  distinct  coajfubim  formed,  eitlier 
in  the  human  subject  or  in  dogs  on 
which  I  have  experimented,  but  mere- 
ly small  detaclied  fragments  of  ooag- 
ula  and  aome  plastic  material. 

Tlie  changes  thnt  lake  pince  in 
the  external  coat  are  most  import- 
ant. Afler  the  internal  anil  middle  coats  have  heen  cut 
through  by  the  ligature,  the  external  coat  would  not  be 
able  to  resist  the  impulse  of  the  blood,  were  it  nod 
strengthened  auci  consolidated  by  the  adhesive  process.  The  necessary 
•timulatimi  is  occasioned  partly  by  the  dissoction  required  to  expose 
llic  ves*»el,  and  partly  by  the  pressure  and  irritation  of  the  ligature. 
Lyicph  is  thrown  out  between   the  vessel  and  its  sheath,  mattiug  to- 
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getlier  ttiese  parts,  and  often  envolopin^  the  noose  nnU  knot  in  an  ov^H 
mass.  Progressively  with  the  i>ffu?«ioii  of  lymph  ami  coMseqncnt  BtrengflP 
ctiing  of  the  coals,  the  pressure  of  the  noose  catiaes  gritiliiHl  slotiiifhiiig 
and  ulceration  of  ttke  piirt  iiieltiileil  within  it.  The  muile  in  whieli  the 
tioosc  ulcerates  tlimugh  the  external  eoat  is  of  much  importance,  as  qq 
this  depends  in  a  great  measure  the  success  of  the  litrainre. 

There  are  two  sources  of  dnnj^er  in  connection  with  this  proci 
cither  the  shfughin^  may  lie  too  extensive,  or  the  uiceration  tbnMigli 
artery  may  tfike  place  Ivefore  the  ndhealve  ping  is  properly  and  6ncly 
forined.  The  chance  of  the  sloughing  being  too  extensive,  principally 
arises  from  tlie  artery  hein^  isolated  and  separated  from  it-s  stienth 
too  great  an  extent  during  the  dissection  required  to  expo«»e  it,  an^ 
nittricnt  vessels  beins:  consequently  tlivided  in  great  numbers,  so  a< 
deprive  tliat  portion  of  the  coats  of  the  vessel  of  its  vascnlttr  sup| 
lienee  the  danger  of  passing  a  spatula,  large  prohe,  or  tlie  haudlu 
scalpel  under  llie  artery,  and  aUo  of  applying  several  ligatures.  l'i*oi 
ture  ulceration  of  the  vessel  may  occur,  either  from  the  patient's  con! 
tiuion  being  too  debiliLatcd  to  allow  healthy  reparative  action,  or  from 
excessive  degeneration  of  the  artery  at  the  point  ligatured. 

So  soon  as  the  ligature  Ims  ulcerated  through    that  portion  nf 
artery  which  is  included  in  its  uoose,  it  lM?comes  loosened  and  soparal 
frequently  tieing  thrown  otT  with  tlie  disi'liiirges^  or  becoming  detaol 
on  tlie  s*liglitost  traction.     The  |>eno<l  of  the  separation  of  the  ligiitar* 
dependft  upon  the  size  of  the  artery  and  the  thickness  of  its  coat».   From 
the  radial  or  ulnar  arteries,  it  is  usually  detached  by  the  eiglith  day; 
from  the  femoral,  iliac,  or  subclavian,  about  the  sixteenth  or  twentieth 
day.     In  some  cases  the  ligature  will  continue  attached  for   a  much 
longer  period  than  this,  owing  t"  the  inclusion  within  its  noose  of  a 
of  fascia,  nei've,  or  muscular  substance.     In  order  to  hasten  Iho  sep 
tiou   in  these  cases,  moderate   traction  and  occasional  twisting  of  j 
ligature  m:iy  l*e  practised. 

8.  AcupBESSURE. — By  Acupressure  is  meant  the  occlusion  of  nn  ar 
by  the  prcsstire  ofa  needle  in  such  a  way  as  to   arrest  the  cireubitiou 
through  it  or  the  hemorrhage  from  it.     This  method  of  treatment 
intr*»duced  into  surgic.nl  practice  by  the  lale  Sir  James   tSinipsun  i 
substitute  for  the  ligature.     Acupressure  may  tie  applied  in  several 
fert-nt  ways.     There  are  four  principal  metliods. 

TUv'Jirtif  method  is  carrieil  on  in  the  following  way,  which  I  giv< 
nearly  aft  possible  in  Sir  James  SimpsonV  own  wonis  The  Sur( 
places  the  tip  of  the  fore-finger  of  his  left  hattd  upon  the  bleeding  muulh 
of  the  artery  which  he  intends  to  compress  and  close  ;  holding  the  netMllo 
in  hi8  rijrht  hand,  he  passes  it  tlirough  the  cutaneous  Burfnce  of  the  tlap, 
and  pushes  it  inwards  till  its  point  projects  out  to  the  extent  of  a  few 
lincM  nn  the  raw  surface  of  the  wound,  a  little  to  the  ri'^ht  of,  and  ante- 
rior to,  his  dnger-ti)) ;  he  then,  by  the  action  of  his  ris;tit  hand  upon  the 
h<'a(|  of  the  nee<1lc,  turns  and  directs  its  sharp  extremity  so  that  it  makes 
a  bridge  as  it  were  across  the  site  of  the  tuiie  of  the  bleeding  artery, 
immeiliately  in  front  of  the  |>ointnf  the  tlnger  with  which  he  is  Hhiitting 
up  itN  ruiHi-e;  he  next,  either  with  the  same  foivliugor  of  the  left  hand, 
or  witli  the  Hide  of  the  extremity  of  the  tiecdle  itself,  comprcsscsa  the 
locality  <rf  tht*  btee«lini;  arterial  oritlcc  and  tube,  and  then  pushes  on  the 
needle  with  liiH  right  hand,  so  as  to  make  it  re-enter  the  surface  of  th« 
wound  a  little  to  the  left  side  of  the  artery  ;  and,  lastly,  by  pressing  the 
needle  farther  on  in  this  direction,  its  point  re-emerges  thrnngb 
cutaneous  surface  of  the  flap— the  site  of  the  tube  of  the  bleeding  ni 
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llelng  in  thU  way  left  pinnetl  down  in  a  compressed  sta<e  by  the  Arc  or 

Irtilge  llinl  is  pnssed  over  it.     The  needle  then  pnsi^eH  first  through  ami 

r/l-om  the  skin  of  Ihe  flap  intvarriH  to  the  raw  fturlaet*  of  tl»c  wound,  and, 

brier  liridgiug  over  the  site  of  the  artery,  it  passes  secondly  from  the 

|faw  Burfuce   of  xUv  wound   outwarcfn   again   to  And  tlirongli   the   skin. 

lomi'liini's  the  nectlle  will  be  best  pn«Rc<l   by  the  aid  of  the  eye  alone, 

tnd  without  fjuiding  its  course  by  the  finger-tip  3i>p!ie*i  to  the  bicetling 

iriflcc     it  compreasfs  not  the  nrterifll  lube  tilone,  but  aUo  the  3truc- 

»re«  placed  over  and  around  the  site  of  the  lul^c.     When  tlie  nee<llQ  is 

'tnpletcly  adjuHte<l,  all  of  it  that  is  seen,  and  that  not  necoftftarily  so, 

Ml  the  siirfuee  of  the  raw  wound,  is  the  sniaU  portion  of  it  passing  over 

'le  aite  of  the  artery  (Fig.  123);  while  externally,  uix»n  the  culaneoua 

iirfaee  of  the  flap,  we  have  remaining  exposed  more  or  less  of  its  two 

treniities,  namely,  its  point  and  its  liead  (Fig.  124).     The  rest  of  it  is 
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idden  in  the  Blmctures  of  the  flap  or  side  of  the  wound.  The  degree 
prc^Hure  reipiireii  to  close  etfeLtuRlly  the  tube  of  an  artery  i«  certainly 
uch  leJM  than  ^surgeons  generally  imagine;  but  in  the  above  prr>ceed- 
g  the  amount  of  pressure  can  be  regulated  and  increased  when  re- 
iuire<),  by  the  aetiteness  of  the  angle  at  whieh  the  needle  is  introduced 
id  ftgnin  pafi«ed  out — the  cutaneous  and  other  structures  of  the  flap 
ing  ns  ttie  resisting  medium  against  which  the  needle  compresses  the 
rial  tutw. 

hi*  ationd  niHftod  of  acupressure  consists  in  taking  a  short  sewing 

'  iih  a  piece  of  twisted  Iron  wire  attacheil,  fov  the  purpose  of 

..  iug   it  when   neeessury.     Tliis  is  dijiped  down   into   the   soiX 

ta  on  one  side  of  the  artery;  then   bridged  over  the  vessel;  then 

down  again  into  the  soft  structures  on  the  other  side  of  the  vessel 

ig.  125).     In  doing  this,  care  must  be  laUen  to  press  the  end  of  the 

die  down  upon  ttie  blei'ding  trunk  or  tube  of  the  :irtery  with  sutllcient 
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Ihirti  meihuH  is  Ibo  one  that  is  likely  to  be  most  frequently  fol- 
II  the  whole  the  most  practical  ami  the  l>e8t.  It  con- 
iig  the  artery  l>etween  the  needle  threaded  with  a  piece 
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of  twisteH  iron  wire,  passed  below  or  heliind  it,  And  a  loop  of  inelii^H 
iron  wire  pnssod  over  or  above  it.  The  nuedle  is  )>n8»o(l  hh  in  tliu  iSST 
cnsen,  but  on  llie  opp<»aitc  side  of  the  artery.  The  loop  of  iron  wire  is 
thrown  over  the  |K)int  of  the  needle;  it  is  then  passed  arrofts  the  at-tcry, 
drawn  ti|»'ht  «o  ns  to  compress  tlie  vessel,  nnd  secured  by  u  bulf  twist 
rounil  the  eye  end  of  the  needle  (Fiij:.  I2i;).  In  order  to  remove  this 
nppiiratns,  nil  the  Surgeon  has  to  do  is  Lo  pull  the  lwidte<1  wii*e  with 
which  itie  needle  is  threaded:  this,  in  withdrnwing  the  needle,  liberates 
the  loop,  whtt.rli  may  then  easily  he  removed. 

TUc  fourth  method  consists  in  dipping  the  needle  into  the  tissues  elose 

to  the  iirlery,  then  mnking  a  turn  with 
the  point,  and   pushing  this  into  the 

jjllllllllUUlll} I *  "    '  "  'I'i-  ***''''  ^^^^^  l>eyond,  -to  as  lo  fix  it  lh<*re, 

|HI^HHH|j  'i!i:f|i,  and  thn.>  to  compress  the  nrlery  (Fig. 

tilf'TIWIIiHHP'p'  '^''^   Condition  of  the.  Artery  luJB 

' '""         "  havinc  l.>een  sutjeeted  to  aetiprcfwwrc 

lias  still  to  be  determined.  l>)>es  the 
pressure  of  the  needle  divide,  as  the 
ligaltire  does,  the  intuinal  and  middle 
eoals?  or  does  it  merely  eaurte  ihern 
to  adhere  by  direet  compression?  In  all  probahility  the  latter  result  is 
the  only  one  obtainecl;  a  eongulura  forming  hy  the  stasis  of  the  bltKid 
between  the  point  compressed  and  nearest  <!ollaterHl  branch.  This])oint 
is  r>ne  of  iuipot'tance;  for  there  can  be  little  donttt  tliat  one  r>f  the  safe- 
guanls  uder  the  ligature  is  this  division  of  the  inner  coats  of  the  artery, 
the  cfinsrquenee  of  wliich  is  the  effusion  of  a  plastic  plug  wiihui  the 
vessel,  by  which  it  is  more  cfTcctually  healed  than  it  can  bo  by  mere 
cohesion  of  its  sides  and  the  formation  of  a  blood  coagulum. 

The  time  during  which  the  needle  should  be  left  in  will  vary  with  the 
si/c  of  the  artery.  As  a  general  rule,  it  should  be  from  thirty  to  sixty 
hours  according  to  the  size  of  the  vessel.  Tlie  needle  must  not  bu  left 
in  too  long,  lest  irritation  be  set  up,  and  ulceration  induced  along  its 
track. 

Acupressure  and  Ligature  compared. — That  arterial  Invmor- 
rhnge  may  Ih?  effectunlly  conti'olle<l  l»y  acupressure  in  many  ca«c»,  is 
undoubted.  This  fact  has  lon^  been  familiar  lo  Surgetms  in  the  opera- 
tion for  hare-lip,  in  which  the  bleeding  from  the  coronary  artery  ia  re- 
strained Liy  the  pin  that  is  passed  across  to  unite  the  opposite  sides  of 
the  elell,  and  it  has  of  late  years  been  abundantly  proved  in  the  cnae  of 
tlie  lar^iest  arteries  divided  in  amputations.  But,  though  by  means  of 
acuprcshtue  arterial  hemorrhage  nuiy  tindouhtedly  be  controlled,  the 
real  question  whicli  has  still  to  be  answered  is,  whether  we  are  justified 
in  6id)stituiing  this  means  for  the  ligature  in  surgical  practice.  When 
we  reflect  on  the  ease  and  certainty  with  which  the  most  furious  hiemor- 
rhnge  fp'm  the  largest  artery  can  l»e  at  once  and  permanently  arrested^ 
by  the  tying  of  the  mouth  of  the  bleeding  vessel  with  a  silken  thread — 
the  incK'timabte  advantage  wliich  the  ligature  has  been  and  is  to  Surgeons, 
in  enabling  ihcm  to  carry  the  knife  with  safety  into  regions  where  U» 
presence  would  otiierwise  be  fatal — we  shotdd  not  lightly,  and  on  insuffl* 
cient  evidence,  throw  aside  a  means  tif  Hueh  tried  utility  for  one  that  ta  of 
more  doubtlid  value.  And  few  practical  Surge<ms  will  probably  iliscard 
the  thread  for  the  needle  in  the  arrest  <d*  arterial  hemorrhage,  unleas  the 
latter  can  be  proved  to  be  more  certain  and  more  safe  than  the  fornoer. 

Sir  James  fiiimpson,  who  pressed  the  subject  of  acupressure  upon  lUq 
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ftttontion  of  Surgeons  with  nn  ainnimt  of  zoaI,  of  loArning,  ami  expcrU 
lental  research,  which  is  inJrefl  to  be  mlinirod,  ndvnnceii  a  varioly  of 
r;(iim<?iit6  ill  favor  of  aneHliuj;  arterial  hivm«»rrliage  by  the  nytKllu  raihur 
mn  by  the  ligature.  Tliene  m:iy  biicAy  lie  i^iiminLMl  up  ns  follow<$. 
Tl>i'  grenl  uljuct  of  every  Suigoun  U  to  hual  operntion-wouiitls  Ity  the 
mt  inleiitluij. 
A  serious  and  fatal  obstacle  to  thU  melliod  of  healing  is  the  use  of 
IV  ligntuie. 

The  ligiili»re  acts  injuriously  in  two  ways:   1,ca(*h  thread  acts  as  a 

loD  and  sets  up  a  lino  of  suppuration  along  its  track;  2,  the  cut  end 

th»*  artery  included  in  and  prrijec^iinj^  beyond  its  noose  frjrms  a  slon|rh 

rbich  increases  the  suppurative  action,  both  by  undergoing  a  process  of 

IsLDlegration  and  by  acting  as  a  fuivign  body  iu  the  wotintl.     Compute 

waling  of  a  wound  to  which  a  ligature  has  licen  applied  cannot,  tbero- 

»r«.%  possibly  take  place  until  afier  the  separation  of  the  ligature  and 

11*  section  of  iliL*  inctiitled  arterial  tube. 

These  evils  are  entire!}'  obviated,  aiul  union  by  Ihe  first  intention  is 

•ccurefj,  1,  by  the  use  of  metallic  compressors,  the  nee«lle  and  wire  being 

loleratrd  by  tlie  tissues  amongst  which  they  lie^  and  not  acting  as  setons 

[In  the  way  that  heniiicn  or  silken  ligatures  clo;  ami  2.  by  ihv  early  with* 

liirawal  of  these  com^iressiug  agents,  tiie  vitality  of  the  artery  not  being 

iidaogeied  and  no  terminal  slutigli  resultiug. 

That  thcHe  arguments  arc  soinid,  it  is  impossible  to  deny.     The  prin- 
iple  oil  which  acupreHstire  is  founded  is  iu  accordance  with  the  funda> 
^nLal  doctrines  of  surgical  pathology^  and  must  commend    itself  to 
try  \M-mcUcM  tiurgeon  who  dispassionately  considers  this  important 
incfttion. 
But,  whilst  I  afltnit  to  the  fullest  the  truth  an<1  pathological  sound* 
of  Uie  principle  on  whicli  ajcnpressure  is  founded,  and  whilst  I  can- 
i  td   any  method   of  trentment  which   facilitates  the  curly 

Ij.  ration-wounds,  without  suppurative  aelioti,as  a  great  step 

U\aut't-  uf  snrgicjd  practice.  1   cannot  hut  think  that,  in  esiimaling 
>rop:irativc  value  of  the  Ligature  and  of  Acnpresruiiv  in  Ihc  arrest 
Irgieal   hiemorrhage,  too   much  evil   has  been   laid   to  the  charge  of 
iread,  and  too  much  advantage  has  l>cen  cbiiuied  for  the  needle. 
irtbe  ligature  wore  the  sole  or  indeed  the  great  cause  of  suppuration 
.,,ti.]u   -.(td  of  the  failure  of  union  by  the  llrst  intentioit.  it  shoidd 
!'e  diseaixied  iu  favor  of  any  safe  method  that  would  obvi- 
!_■  tii. -..vvit:*.     Hut  is  tlie  ligature  in  reality  so  injuriousl'     Are  there 
tt  mauv  eases  of  want  of  union  liy  tlic  tlrat  intention  which  are  en- 
ndcnt  (»f  the  method  adopted  fur  occluding  the  arteries? 
ioiial  cunditi'in  of  the  patient,  irres|>ectivc  of  anything  in 
■tuunagcment  of  the  wound  (  p.  28),  as  well  as  the  want  uf  liomo- 
t issue  (p.  191  J,  and  the  very  nature  of  the  wound  itself,  have 
•  t  iiiilucuce.     Jn  many  wounds — as  in  operations  lor  the 
Mil   bone,  the  excision  of  bones  and  joints,  the  ablation  of 
.  Ac. — no  attempt  at  union  by  the  hiMi  intentifh  is  made; 
-  -eluded  perhaps  with  lint,  or  the  tissues  are  in  such  a  con- 
iott  th»t  suppuration  is  a  necessity  for  healing. 

'•-""•v  ii»  amputations  (p  71),  there  are  many  circumstances  that 

list   tfvnnplete    primary   union,   anil    always    mu.Ht   <lo   so. 

i^>i  tiK^t*  may  l>e  mcntionetl  the  impossibility  of  close  approxima* 

the  Haps,  owing  to  the  iiitravention  of  the  bone;  or,  in  some  am- 

ns  the  partial  ones  of  llie  foot,  the  very  shape  of  the  flap,  and 

il&rity  of  the  osseous  surfaces  j  the  inability  of  uohesion  l>etwt'eu 


Hiii 


312 


ARKEST    or    ARTERIAL    H  J£  MO  RRH.A  0  E  . 


Alien  tissues,  as  bone  or  synovial  fnemlirnne  and  muscle,  &c.  In  sotne 
L'Rfles,  uiuloiihit'dly,  wbt-re  many  or  <1ee|)  lignlures  have  lu  l>e  n|<|iti«d, 
tlie  llirencla  a<1<l  t(^  tlitj  difficulty  in  effeutiug  direcl  union.  But  in  many 
umpntfitions  tl  must  he  rcnu»mh<'re<l  timt  the  chie!'  nnd  perhaps  the  only 
ligatures  are  ai»plied  to  vessels  that,  being  cut  long,  are  on  a  level  with 
the  edge  of  the  flap.  TIuh  is  the  ease  in  nmputation  of  the  fore-arm,  and 
at  the  shoiiklei',  hip,  and  knee,  iu  amputations  of  the  leg  low  down,  and 
in  all  aniptitntions  done  by  the  long  tla]).  In  such  eases,  acupressure 
would  do  tittle  to  aid  in  accomplishing  <breet  union. 

Although,  tliei-etbre,  I  do  not  ronsider  that  the  ligature  is  in  practice 
open  to  the  objection  which  has  been  laid  to  its  cliarge,  that  It  is  the 
ciiicf  obbtui-le  to  the  union  of  wounds  by  the  first  intention,  yet  un- 
doubtedly it  is  in  many  instances  a  hindntnce  to  this  desirable  result; 
and,  when  so,  it  certainly  a]>pears  desirable  that  ncupressute  slioubl  h« 
substituted  for  it.  In  many  instances,  also,  and  in  smne  even  where 
union  by  the  first  intention  is  not  possible,  acupressure  is  a  mo»i  con- 
venient und  safe  method  of  arresting  bleeding  from  vessels  which  it  may 
be  very  difDcult  to  expose  and  tie.  Thus,  in  iHcerntiHi  or  incised  wounds 
of  the  scalp,  in  injuries  of  the  hand  or  foot,  the  bleeding  may  often  hv 
flt  once  controlled  by  the  pressure  of  the  needle  and  wire 

Indeed,  it  appears  to  lue  tliat  sotind  as  may  be  the  principle  on  which 
acupressure  is  l>nKed,  in  practice  it  cannot  and  need  not  be  substituted 
for  the  ligrtlure,  but  that  it  maybe  employed  udvnntageously  in  con- 
junction with  it,  each  method  being  applied  to  those  vchsvIs  or  in  those 
cases  to  whicit  and  in  which  it  seems  most  u^efnl ;  and  that  the  Surgeon 
will  act  more  wisely  in  being  eclectic  rather  thst  dogmatic  in  the  em- 
plnyuu'nt  of  hiK  menus  for  arresting  arterial  hnfuiorrhagc,  in  some  cases 
using  styptics,  in  <)ther8  compression  or  torsion  «jr  the  cautery,  acupres- 
sure or  the  ligature,  ;\s  the  particular  case  seems  to  need  it.  Becnuse 
one  method  is  good,  the  others  are  nitt  necessarily  bad;  because  one  is 
}>eculiarl3'  applicahlc  iu  ouc  case,  it  does  not  follow  that  it  is  equally  so 
in  all. 

Collateral  Circulation, — When  the  main  artery  of  a  limb  has  been 
ligatured,  or  in  any  other  way  occluded,  it  is  only  the  direct  flow  of 
blood  thai  is  interrupted;  the  indirect  supply  wlii4-h  is  conveyed  into 
the  liud)  or  part,  by  the  free  communication  lu-tween  the  nnasK^mosing 
vetteels  of  the  iliffercnt  portions  of  the  arterial  system,  being  sntticient 
to  preserve  its  vitality,  and  to  prevent  the  occurrence  of  gangrene.  8e 
free  and  ready  are  tlie  inosculations  kept  up  between  ditlcrent  |>ortionR 
of  the  arterial  system,  that,  after  the  largest  arteries  in  the  boily,  «nch 
as  tlic  subclnvinu,  ili.ic,  and  nortu,  have  lieen  ligatured,  sufllcient  blood 
to  suppftrt  life  is  at  once  conveyed  into  the  tlislal  purls  supplied  by 
them.  This  oollateral  ciTOulation  is  most  active  ami  uto^ii  readily 
maintained  in  early  life,  when  the  vessels  are  pliant  and  i-bistic,  rca<Uly 
ncconnnodating  theinHclves  to  the  increased  (piantity  of  liUiod  that  they 
Are  required  to  convey.  As  iige  advances,  llie  vascular  system  U^come* 
less  elastie,  and  there  is  a  greater  ditllculty  in  Iheestalilislirnent  and  main- 
tenance of  the  colluternl  circulation.  1  he  anastomosing  vesseU  wliieh 
serve  tliis  jturpose  are  invariably  furnisher)  by  arteries  conliguuus  to 
that  which  is  ligatured,  and  come  otf  from  the  same  side  of  the  Unly. 
Thus,  for  instnnce,  after  the  ligature  of  the  sui»erdcial  femoi*nl,  it  is  by 
the  profunda  artery  ihflt  the  supply  of  blootl  is  carried  to  the  lower  ox- 
trcmily.  Thun  nlso,  when  the  common  carotid  is  ligatured,  the  cireala- 
ti(*D  to  the  parte  it  supplies  is  not  maintaine<l  through  the  ntedium  of 
the  opposite  carotid,  although  the  iuosculaiions  between  the  ultimate 
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branches  of  the  two  vessels  are  so  free  upon  the  lliront,  and  the  fai^e, 
nnd  williin  the  eronitim;  but  it  is  l>y  meuns  of  tho  inrcrioi*  tliyi-oi'l  and 
verteliral  arteries  (hruuehes  of  the  suhclaviitn  on  the  same  si<k'),  which 
become  groatly  enlurf^eil,  thai  thu  supply  uf  blood  U  kupl  up  lo  the 
|iartti  on  the  outside,  lis  well  as  in  tlie  in^ldo  of  the  cranium. 

The  Niippty  of  blo<Ml  that  is  seul  tu  a  liinb,  after  Ihe  dcli^iition  of  the 
main  trunk,  is  at  flrr«t  but  small  in  {inutility;  btfin^  merely  sufHcient  for 
the  roiiinUnnnce  of  its  vitality,  but  not  euou^li  for  the  continuance  of 
the  usual  function  of  lUe  part.  Ilencc,  although  the  life  of  a  limb  may 
hv  prcwrve*!  after  the  Hifaturc  of  its  artery,  it  bocomei  cold,  and  the 
patient  is  unable  to  move  it  for  some  time,  the  muHcles  appearing  lo  tie 
compli'lely  paralyzed;  gradually,  however,  the  supply  of  blood  incrt*asf», 
uutil,  when  it  huH  reached  its  usual  standard,  the  uurnial  vij^or  uf  the 
pari  returns. 

By  what  meelmnism  is  this  re-establish mcnt  of  tlio  btood-snpply  ao- 
complishrd?  It  is  due  to  three  8<-ries  uf  chan<^e:s  lakinj;  place:  1.  in  the 
Capillaries;    8,  in  the  Anastoniosiuj^    Kranthcs  ;   and  3,  in  the  Trunk 

itMir. 

The  Capillaries  arc  the  flrsl  to  enlarge;  and  this  ihey  appear  tr>  do 
by  a  vital  procen***,  and  not  in  conseqitL-ncc  of  the  mere  increasvil  prewsui'a 
of  tbu  blot>d;  the  tLMnperature  of  the  limb  often  rising,  in  thu  coursi*  of 
a  df»y  or  two.  to  its  iioriual  stanilard,  anil  sometimes  to  two  ur  three 
iud  il.  whiUt  a  great  sensation  of  heat  is  exporifuced  in  it 
ii.  This  pt'riod  extends  over  sevend  week*;  and,  if  oppor- 
tunity hr  atfoi'<le-l  of  I'xainiuiug  llie  limli  durin;;  its  conlinunnce,  the 
ItsHut-H  generally  will  be  found  lo  be  prelernaturally  vascular,  aduiittiug 
[titjpclivii  freely. 
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la  8*nor«"  and  P«ctln»<i«  of  |Ki|f, 
i^pv*    »->nth«    *tt^r    l.l)fiii«r»   of 
lAflaf  PufU.) 


rift*  lt>.— Plr*et  AniXiiainilaf 
Vm>«U  ur  Klghl  TiirutM  uf 
O'Nt,  Bv(t  moult)*  ftfur  Llgti' 
(lira.     (Afifir  Parlftj 


fig.  1.10.— CkAftn*  In  lb« 
T'tink  After  tUaivr*. 
Wllb  AOMtouiualOtf  V«»- 


Colncidently  with  this  increase  of  aetivity  in  the  capillary  systeni,  the 

AnaatomosiDg  Arteries  of  th^  part  enlarge,  tiecoming  soritentine, 

Uir^"-  "-    r-'id  waved,  forming  circle*!  or  an  iiiU'i'lacetl  net-work.     Duriuir 

\ki'>  iii-nl,  much  pain  is  often  experienced,  owing  Ui  the  prc^^^ure 

.ui„  i._2l 


mk 


ARREST 

of  llio  enlarged  vessels  upon  neighboring  nerves.  Tlii9  form  of  oo1lat<^rAl 
ciri-iilnlion  I'ommenoes  hy  a  geiii'i'al  enlargement  of  all  those  inuncular 
Bnd  MiiIiLMilaneoua  secondiiry  vessels  of  the  limb,  which  vhu  normally  be 
reiulily  flistinguiahed  by  the  naked  eye.  After  this  general  enlargement 
hiiH  contintiud  [V»r  some  weeks,  it  lends  to  localize  itself  in  a  few  of  thp 
principnl  nnatomical  inosculations,  until  at  last  it  in  through  thuir  me- 
dium that  the  tiri:ulutinn  is  ciiiefly  niniiilaineil.  Tlius,  for  instance,  after 
the  ligature  of  the  common  carotid,  tlie  supply  of  blood  is  nllimnl^ly 
conveyed  by  the  inosculations  Iwtween  the  superior  ant\  inferior  thyroid 
arteries,  and  by  the  vertical  and  basilar.  When  tlie  sulnjluvian  w  tied, 
the  fircnintion  of  tlie  upper  extremity  is  carrieil  on  by  the  annHiomoses 
between  the  poMerior  scapnlur  and  su[>rascapular,  and  the  brnnchea  of 
the  ftxilbiry  artery  diatributetl  to  the  vicinity  of  the  shoulder,  an<l  be- 
tween tlie  iuteroostids  and  the  long  and  superior  thoracic;  ant)  when 
the  external  iliac  is  tied,  the  bloofl  is  ooDVcyed  to  the  tower  limb  by  the 
inosoidations  iH'tween  the  mninmary  and  lumbar  arteries  and  tlie  cpt- 
gastrii-  and  circumflex  ilii,  and  by  tliose  between  the  obturator,  glutcaU 
and  sciatic  arieiies  and  the  circumflex  brnnches  of  the  profunda  femoris. 

Jonert  pointe<l  ttut  the  curious  circumstance  that,  when  two  ana^to 
mowing  branches  approach  one  another,  they  split,  Ixifore  inowiulating, 
into  two  or  three  ramusculi,  whirb  by  uniting  form  a  circle  of  anasto- 
inoseH.  Besides  this  kind  of  collateral  circulation,  Maunoir,  Porta,  and 
Stilliuff  have  noticed  vesseU  running  directly  between  the  extfomities  of 
the  obliterated  trunk,  forming  spoclcd  of  arterial  shouts,  springing  tn 
the  stump  of  the  vessel  (Fig.  12!)). 

The  Change  that  takes  place  in  the  Trunk  consists  in  its 
version  into  a  dbro-cellular  cord,  from  the  point  to  which  the  ligature 
has  been  applied  to  the  llrst  large  collateral  branch  below  it  (Figs.  123 
to  13U) ;  here  it  l>ecomes  pervious  again,  and,  receiving  the  blood  poured 
into  it  through  the  ditlerent  anastomosing  channels,  lu-'comes  again  snlv 
servient  to  the  ])nrpoHes  of  circidation.  J*orta  and  Stilling  have  shown 
that,  afi.er  a  time,  down  the  centre  of  tliis  fibro-cetlular  cord  a  small 
tortuous  centrnl  canal  becomes  developed,  uniting  the  two<li»innt  ends 
of  the  divided  artery.  This  is  probably  tlie  last  change  that  takes  place 
in  the  eKtnblishment  of  the  collateral  ciicnlalion. 

The  coibiieral  circnlniion  is  occjisionally  not  sufficiently  free  to  pre- 
serve the  inlegi'ity  or  vitality  of  the  parts  supplied  by  it.  As  a  eon- 
6e()Uence  of  this,  gangrene  not  uncommonly  results,  or  the  limb  may 
bec<ime  pHndyned  or  airophieib  This  condition  is  frequently  met  with 
in  old  people,  from  ossiflcation  and  rigidity  of  the  arterial  system  ;  or 
it  nmy  hiipjteu  as  the  result  of  copious  hn^morrhiige,  or  of  an  extensive 
transverse  woun<l  of  the  limb  dividing  many  of  the  anastomosing  vea- 
seU  It  more  rarely  h.ippens  tlmt  we  And  too  great  freedom  of  the 
nnaHtomoses,  so  as  to  lead  to  a  failure  of  the  purposes  for  which  the 
ligature  bus  been  applied,  by  the  rapid  admission  of  blood  into  the  distal 
aide  of  the  ves^ol,  thus  perhaps  occasioning  secondary  iisemorrhuge. 
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The  accidents  that  mny  follow  the  application  of  the  ligature,  the 
of  acupressure,  or  of  compression  in  uny  way  exercise<l  upon  wouudeU 
arteries^  are  Secondary  Haemorrhage  and  Gangrene  r>f  the  Mmb. 

Skcondary  or  KeoI'ARKNt  H^morkhaue. — Uy  thi«  is  meant,  bleeding 
from  any  ciiuse  aller  the  employment  of  the  ineanit  aliove  mentioned, 
This  accident  may  arise  from  a  variety  of  circumstanceSf  which  may  be 
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l^]ividerl  inlo  two  gveai  cUiflses: — I.  Loral  Cau$e»^  depcpdent  nn  the 
Tc»«t'l  or  Lipal-ure;  ftiwi  2.  Constitutional  Caw«f»,  connected  with  BOine 
3lorlii<1  C'onHUion  of  the  CoiiRtittilion  or  nf  the  Hlof«l,  in  conHcquonce 
of  which  those  chnnges  which  are  ncce&Bury  for  occlusion  of  the  artery 
do  not  take  plaoc. 

Ijooal  Causes Araonfr  this  olnss  of  causes  mny  be  mentioned  tiny 

impfr/ettton  iti  the  apftttvatwn  uf  thf  lifjalurt'^  nftdiey  or  vomprem^  ;  ns, 
for  infttance,  the  ligntitre  hcing  lied  too  loosely,  or  u-ilh  the  inchision  of 
ft  portion  of  nerve,  vein,  or  musjcle;  so  also  the  accidental  puncture  of 
the  artery  above  Ihn  point  to  which  the  lii^ature  ih  applied. 

The  rwnA  of  bl<nHi  throurjh  a   ntfghhoring  trunk  or  collnffral  branch 

immr-dintely  above  tiie  lii^ature  has  been  considered  as  likely  to  inter- 

Vre  with  ihe  formation  of  tiie  Internal  plug;  but  too  mu^'h  iin|iorlnnce 

hould  mit  l>e  attached  to  this,  for  Porter  has  tierl  the  carotid  suocess- 

lUy  within  one-eighth  of  nn  ineh  of  the  hrachio-eephnilc  anery ;  Bell- 

i^hani  has  li*;ature<l  the  external  iliac  eloae  to  its  origin;  and  Aston 

ey,  the  ftidwiavian  iik  the  vioiiuLy  of  a  lar<»e  brnncli,  without  sepondnry 

lipuiorrhnge  ensuing.     Htit  although  t!ic  liffaLuie  may  he  safely  applietl 

ear  a  brunch  on  its  proximal  Hide,  I  think  that  the  presence  of  a  col- 

atvral  brnnch  in  clofte  proximity  to  the  dintnl  side  of  the  ligature — more 

*p<-cinlly  if  it  be  one  that  serves  to  carry  on  the  anastomofting  circiila- 

ion — will  be  found  to  have  a  decided  tendency  to  prevent  the  oecliiHioii 

f  the  distal  en<l  of  the  artery,  and  thu«  to  favor  the  occurrence  of  secon- 

ary  bemonhage. 

The  wound  of  a  collateral  brnnch  imroe*lifltc1y  above  the  ligature, 

ougb  it  does  not  |>erhap»  give  rine  to  troubk'Home  htemorrhage  at  the 

me^  will,  as  I   liave  seen,  cau^  furious  bleeding  as  the  collateral  cir- 

ulntion  brcfmies  cHiablished. 

Irrilatuh'tt/  of  tht  arterial  nytttem  U  very  apt  to  dispose  to  the  occur- 

nce  of  sec4»Hdarv  hafmorrhajje.     There  is  h  pectilar  condilion  of  the 

lerial  system  indicated  by  the  ordinary  evidences  (»f  a  sanguine  tem- 

mnirTii — by  a   fidl-fitzod    ar»d   forcible  pulsation  of    the    arteries,  in 

birh,  when  the  vessel  is  exjiosed,  it  a(>(K'ar8  hard,  thick  walled,  and 

u*H'iilar,  beats  forcibly  and  almost  uncontrollably,  in  which  secondary 

inorrlmge  in  very  apt  to  occur.     In  tl»ese  cases  tlie  propidsive  power 

tile  heari  would  seehi  to  overcome  nil  tho»c*  obstacles  in  the  way  of 

lal  clot,  plastic  deposit,  and  contraction  of  the  vessel  on  which  the 

kioit  of  Us  calibre  depends;  and  on  the  separation  of  the  ligature 

nt  hfl^mnrrhftgc  will  take  place  in  the  most  vehement  and  uncon* 

irotlable  manner, 

r/MfrtjKfc/  tttatr  of  the  cftnt/f  of  the  artery  at  the  point  doligatefl  or 

l^empressed  will  occasion  rapid  sloughing  and  unheallhy  uUetation  of 

tlio  ve'tM.d  :  nhoee  i)lahtie  changes  wliicli  are  necessary  for  its  occlusion 

t*fft  gftitig  on  within  it.     It  has  happened  that  fatal  secondary  haMnor- 

^  H  uL-currud   from  a  large  artery*,  ttuch  as  the  femoral,  in  conso- 

I  a  small  atheromatous  or  calcareous  patch  having  given  way 

*«iiri*oitely  hIhivc  Uiv  Irciilurc,  a  day  or  two  after  its  application. 

Oonstitutlonal  Causes. — Thene  act  iiy  preventing  the  formation  of 

clut  wit^iin,  and  the  deposit  of  plaslie  mailer  without,  the  artery;  or 

muAJug  their  absorption  in  a  few  days,  if  they  have  Iteen  formed. 

^gs.  1^1  ami  l*2!2.)     Amongst  tlie  most  common  of  these  causes  are 

*»w)  unhealthy  states  of  the  system  in    which  diffused  ert/ttipt^tatou9 

omma/ion  acts  In,  which  is  incompatllile  with  plastic  ulfusion.     In 

uaws  either  no  internal  coagulutn   iit  all   i-*   funned,  or  it  is  weuk, 

and  unable  to  resist  the  impidse  of  the  blood;  speedily  be- 
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coining  absnr1>e<1  or  <1i8int«^grnlc<],  aihI  washed  nwny.  There  are  iilso 
certain  staler^  of  tlie  blood  in  wliicli  from  tliaeasc,  as  albtiminurin,  it  Ua9 
lost  its  plasticity,  and  c:innot  yield  the  products  of  adhesiou.  Socon- 
dniy  hivmorrhiige  ia  Hpecinlly  apt  to  oicnr  in  i-nses  ol* /)7«m»a,  provided 
that  disease  assume  a  somewhat  clironic  character.  The  contlition  of 
the  blood  in  pyreinia  being  incompatihle  with  the  formntion  of"  a  firm 
jind  plfl8tic  coagiduru  within  the  artery,  the  vi'ssel  continues  or  bccoiuttft 
open,  and  secondary  ha^tnorrbaixe  will  certainly  occur. 

In  some  raaes  tl)e  secundary  lia^monliage  appears  to  be  due  to  ftn 
f-ited  Htafe  of  the.  rwctilaUon^  The  patient  i»  restless,  and  has  a  quick, 
irritable,  and  jt-rking  pulse.  In  anch  cimnnstanccs,  hlecdin-^  is  very  apt 
to  occur,  and,  if  not  too  abundant,  api>ear8  to  give  relief  to  the  system. 
The  ocrurrence  of  *'7*yKt/>W«x,  phlibiti,%  or  ploughing  of  the  »tninp  or 
woiindy  will  i>revent  or  arrest  the  necessary  adhesive  :u;tion.  The  slough- 
ing action  set  up  in  a  wonn<1  may  extnid  to  the  larger  arteiies,  and  by 
destroying  their  coats  rx-casion  secondary  li hemorrhage.  But  it  must  be 
bonie  in  mind  that  the  arterial  tissues  are  usually  the  last  of  the  soft 
tissues  to  ftlough.  An  artery  will  continue  to  puUute  in  a  wound,  and 
preserve  its  integrity  wl^ile  all  the  adjacent  tissues  ara  sloughy  and 
disorgnniseil. 

Phenomena. — The  occurrence  of  secondary  hiemorrhage  is  usually 
snniewhnt  jt^rndual,  and  not  without  wjirning.  The  IiUmkI  does  not  burst 
forth  iu  H  sudden  gush,  but  np|)ears  at  drst  in  n  small  quantity,  oozing 
out  of  the  wound  and  staining  the  dressings  ;  it  may  then  cease  to  fluw 
for  a  time,  but  breaks  out  ngain  in  the  course  of  a  fuw  hours,  wrlliug  up 
freely  in  the  wound,  and  either  exhausting  the  patient  by  repeated  losses, 
attended  by  the  phenomena  that  characterise  hiemorrhagic  fever,  or  else 
debilitating  him  so  that  he  falls  a  victim  to  some  asthenic  ttisense,  such 
as  pneumonia^  erysipelas,  or  phlebitis.  In  other  cases  again,  after  a  few 
warnings,  the  blood  may  burst  out  in  a  gushing  stream  that  at  once 
destroys  life. 

The  opportunities  which  I  have  had  of  examining  the  state  of  the 
vessels  in  several  cases  of  fatal  secondary  luemorrlmge,  lead  mo  fully  to 
concur  with  Gnthrie  anrl  porter,  limt  the  blood  in  the  great  Ukajority  of 
instances  crimes  from  the  distal  and  not  from  the  proximal  side  of  the 
Wound.  The  greater  tendency  In  the  distid  end  of  the  vessel  to  blce<l, 
appears  to  arise  partly  from  the  less  j>erfect  occlusion  of  this  portion  of 
the  artery,  and  partly  from  its  greater  lial>ility  to  slough,  in  consequence 
of  the  ligature  interrupting  its  supply  of  bloo<l  through  the  wkhsl  vaso- 
rum.  It  is  no  objection  to  this  opinion  that  the  fatal  bfemorrhatrr  it 
often  arterial;  for,  though  it  is  true  that  the  blood  which  is  carried  to 
the  distal  end  is,  for  the  first  few  days  alter  the  application  of  a  lign- 
tuiv,  of  a  venous  hue,  yei,  after  the  collateral  circulation  is  nnoe  freely 
established,  it  gradually  assumes  a  more  scarlet  tint,  and  at  last  l)econMSB 
coniplelely  arierialiscd. 

Periods  at  wrhich  it  occurs. — Secondary  hfemorrhage  may  come 
on  at  any  time  iH^tween  the  application  of  the  ligature  and  the  closure 
of  the  woun<l.  There  are,  however,  three  perittds  at  which  it  is  particu- 
larly apt  to  (iccur: — 1,  a  few  hours  alter  the  ligature  has  been  applied; 
2,  about  the  period  of  the  separation  of  the  ligature;  and,  3,  at  uu  in* 
doHnite  time  after  ita  separation. 

1.  The  litemorrhflge  which  occurs  a  few  hour$  after  the  application  of 
the  ligottire^  comnM;nly  called  reactionary  or  intermediate,  cornea 
on  as  the  patient  recovers  from  the  depressing  influence  of  the  chloroform 
or  from  the  sliock  of  the  operatiou,  nud  arises  from  some  im|>erfcctiou  ia 
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'  tlH*  13*10^  of  the  li^ttiro.  That  wUioh  oconrs  some  datfit  nfterwnrds 
uriMA'n  fr*>?»>  (HHt'ftrti?  in  llio  Hrlt^rial  cmts,  frmiiinjf  tlu'tii  to  give  Wiiy;  from 
tiKiu^liini;;  or  frtiin  want  oT  |)i'o|)i*r  adhesive  acUou  on  the  I'uuu  of  a 
Miiinp.  When  it  arises  from  the  lattci*  ciiiine,  there  \h  a  general  oozing 
or  ilrihMingof  l»h>od  from  many  points  of  the  surface,  rather  than  a 
gimh  Troin  one  oriflre.  In  tlmse  t-aaes  in  whii'li  the  artery  has  been  tied 
»hove  the  wound  <»nly,  h»iemi>rrhage  is  very  apt  to  occur  at  this  early 
jK*rio*l, 

a.  When  hfleraorrhnge  oceiira  about  the  iime  n/ tfm  m^pnration  of  the 
hfjaiuTf^  It  may  arir^e  from  any  of  tlie  cnnses  already  specifietl  that  inter- 
twvv.  with  the  dne  formation  of  an  inlcriml  coiividum,  or  that  occasion 
iilcfrnliun  and  i3tona;hin}r  of  llie  coiiLs  of  Llie  vl-^scI.  The  occnrrence  uf 
|i«*morrlja«;e  nt  this  lime  is  oflen  connected  witli,  or  dependent  upon, 
that  [M'culinr  irrilahility  of  the  heart  and  nrteries  whicli  hus  already  l>eon 
hnentioned  as  a  Ovpient.  cause  of  hleeding. 

I     3.  Lastly,  in  some  casea  in  whicli  the  ligature  fian  geparatfid  but  thti 

wound  Pian  rvmatfted  opfti^  tlie  hwfnorHinge  may  take  plaee  either  from 

Lllie  cicatrix  in  the  artery  l>oing  too  weak  to  HUpport  tlie  impuUo  of  the 

[blood;  or  from  the  eoagntum   heing  altsorhed  in  the  way  already  men- 

'tioned.      The  continuance  of  the  o|hmi  slnlo  of  the  wound   after  the 

jieparniioit  of  the  ligature,  is,  I  iliiiik,  not  improhal»ly  dependent  upon  a 

tnorhid  c<indiiii»n  of  tlie  coals  of  tlie  vessel   which  eventually  leails  to 

liffmorrhngi".     Tlie   length  of  time  that  sometimcH  elapses  between  the 

Hfrparnlion  of  the  |igat.nre  and   the  occurrence  of  hiemorrliage  is  very 

remarkable;  thus  there  is  in  8t.  Thomases  Hospital  a  preparation  of  a 

'4-an»tid  arieiy.   from   which  »econdfiry  ha?morrhage  took  plaie  in  the 

tenth  wec-k  alter  ligature:  and  South  mentions  a  ca^e  of  lii;aturo  of  the 

KMbelavtitn  in  which  the  Ihreud  separated  on  the  twenty-seventh  day,  the 

ifiiljil  loemorrhage  occnrriii;^  in  the  thirteenth  week. 

I     Th<*  Treatment  of  Secondary  HsBinorrhage  must  be  considered, 

'iw   i\w  bleediiiii  takeH   place,  1,  from  a  Stump;  and,  2,  from  an  Artery 

tioil  In  its  Continuity. 

In  all  cases  of  lignturo  of  arteries,  cnre  should  of  conrae  he  tnken  to 
pre\i»nt,  if  |>o»»»ib|e,  tlii^  nccideul,  by  keeping  the  patient  perfectly  q'liet, 
wiving  no  Ktininlants.  having  the  bowels  kepi  often  and  the  secreiiona 
pms  and  avoiding  any  undue  traction  on  the  li<^ttture  itself. 
'  111  primary  hH»morrhnge  the  rule  <if  prnclne  is,  not  to  interfere  l)y 
'f»|H-mti<iii  if  once  the  bleeding  have  been  arrested  by  other  means.  In 
ry  hn.Mnorrli«oc  this  ride  di>es  n(»t  apply;  but  the  Surgeon  way 
I  i    lo  ailopi  ctfoctufll   means   for  the  prevenliim  of  the  recurrence 

mi  IIm*  bleetling  after  the  ftrst  outbreak,  even  though  all  fl»tw  of  bbtod 
kiav^  ceased  when  he  Hee«  the  palieiiL;  and  he  munt  do  so,  and  that  with- 
out delay,  if  the  ha-monhago  have  recurred  more  than  once.  When  a 
;re{>etition  of  secondary  hiemorrhage  has  ttiken  pliice,  the  patient's  cnn- 
hlitbin  becomes  most  eriiiejil ;  the  efforts  of  nnture  can  no  longer  be  relied 
[on  i*t  nrresil  the  bleeding,  and  the  last  and  fatal  gush  may  occur  at  any 
bntmii'fit.  Hence  tlie  Surgeon  mtisl  in  such  circnin!4tAnces  lose  no  time; 
T'  Mst  be  no  dallying,  no  hoping  that  the  bleeding  wilt  not  recur,  no 

I  _  ,'  to  lem[iornry  and  inefficient  cxpedienis,  luil  the  case  must  be 

■^pcc  and  decisively  taken  in  hand.  In  no  ciivumslances  are  more  cool- 
^^pnnd  tTiore  snrgietd  knowleilge  required,  thtin  in  ado[>ting  a  decisive 
Kiw*  le  line  of  action  in  a  case  of  secondary  Ineniorrhage.     There 

ll«  I'  M»r  delay,  no  lime  for  consultation,  none  for   rrference  to 

[bank-^ ;  tmi  ilie  Surgeon  must  f>et  nt  once  (m  hi^  own  rospfUisibilky. 
I       I.  When  the  eiieulaliou   is  irriLalilc  and  excited,  the  puliation  free  in 
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a  stump,  and  when  the  main  vessels  can  be  seen  several  days  aftor  the 
operation  beating  forcilily  at  the  riirther  ends,  I  he  ligatures  l>eit)^  j**rkei.l 
ui>  and  down,  there  is  great  danger  of  sccon<lary  hieinorrhajjo  nocnrrin^ 
and  the  patient  mnst  he  idosely  watched;  llie  artery  slionld  l»e  digitally 
comproRsed,  and  the  diet  lowered.  Jn  these  cases  it  may  sometimes  *»« 
aiU'isaVilc  to  fiave  recourse  to  voneset'tion.  The  ireatiuent  of  second- 
ary heemorrhage  from  a  Stuxnp  will  de[)eni)  in  a  great  measure  on 
the  degree  of  union  ttint  has  taken  place  between  the  flaps,  and  on  the 
situation  of  the  stump. 

When  the  hiemorrhage  occurs  n  few  days  after  amputation,  if  there  Iw 
but  sliglit  oozing,  elevating  the  pari,  applying  cold,  and  bandaging  it 
tightly  with  a  roller,  so  as  to  compress  the  flaps,  will  sometimes  ai  rest 
the  bleeding.  If  it  continue,  however,  or  become  more  severe,  the  flaps, 
whicii  will  liave  liecn  disunite'l  by  the  efl'usion  of  blood,  ran*t  bo  sepa- 
rated, and  the  bleeding  vessels  souglil  for  and  tied.  When  the  stump 
is  sloughy,  and  the  tissues  soUcned,  the  ligatures  will  not  hold;  in 
these  circumstances  the  application  of  the  actual  cautery  to  the  bleeding 
points  will  arrest  the  flow  of  blood.  If  the  oozing  appear  to  be  nearly 
general  from  the  nuniln^r  of  {Ktiuts,  the  Ili\pA  boitig  somowhat  spongy.  ( 
have  succeeded  in  arresting  the  hemorrhage  liy  clearing  their  surfaces 
thorougldy  of  all  coagula,  and  then  bringing  thum  tightly  together  by 
means  of  a  roller. 

If  the  hiemorrhnge  occur  at  a  later  period,  after  the  tenth  day.  when 
tolerable  union  has  taken  place,  and  if  it  appear  to  pntceei]  from  the 
principal  artery  of  the  part,  an  effort  may  be  made  to  arrest  it  by  the 
application  of  the  horse*shoc  tourniquet,  which  occitsionally  will  stop 
all  I'nrther  loss  of  blood;  or,  if  the  union  thiit  had  taken  place  between 
the  flaps  have  been  biokeu  through,  tlie  stump  n»ay  be  fairly  opened  up, 
the  coagula  turned  out,  and  tlie  l>leeding  vessel  »oui;ht  for  and  lied.  If 
however,  notwilhstiintiing  the  htemorrhage,  tlie  union  betwet^n  Ibe  flitps 
continue  sound  and  Arm,  then  the  choice  lies  between  three  alternatives: 
1,  opening  up  tlie  stump,  clearing  away  foagida,  and  tying  the  bleeding 
vessels  at  their  n|)en  mouths;  2,  ligaturing  the  main  artt-ry  just  nl»ovo 
the  stump;  3,  perfurming  the  Hunterian  operation,  and  tying  the  vesHol 
high  up  io  the  limb  at  a  distance  from  the  stump.  The  course  to  !« 
adopted  will,  I  think,  in  a  great  mensure  de[Mfnd  upon  the  stump  with 
which  we  have  to  do;  but  as  a  general  rule  I  ]>refer  in  these  f*^'"* 
adopting  the  flrst  alternative,  placing  a  tourniquet  on  the  limb,  (ia>  'i  : 
the  bnger  into  the  stump,  and  Itreaking  up  all  adhesions  which  aio 
often  very  firm;  then  turning  out  the  mass  of  i*oagula,  whirh  will  usually 
be  found  distending  tin*  flu[)s,  clearing  these  thnrnu«;ldy  with  n  Hpi>ti '.-. 
and  then  tying  the  hieetling  artery.  If  there  Ite  a  dilllctdty  in  exi^<"n  . 
thiK,  or  in  clearing  it  so  that  the  ligature  will  hold,  acupressure  may  be 
advantageously  subslitutcil  for  the  ligature,  and  ll»e  etT^'Cta  of  this  may 
be  iucreiuM-'d  by  the  continuous  employuu-nt  of  ili^iud  eoinpresHiou  la 
the  groin,  nesides  the  main  artery  that  bleed^i — one  of  the  tibials,  for 
instanco,  If  it  be  a  leg-amputation — there  will  generally  be  very  freis 
Oozing  from  many  points.  The  more  abundant  uf  this  may  lie  slopjaid 
by  the  ligature  passed,  if  the  tissues  l»e  friable,  by  means  of  a  mpvuii- 
nt'tnlk*  under  the  vessels.  The  rest  will  eeaso  on  the  application  of  cold 
water  nnri  on  rairiiug  the  stump.     The  flaf>s  may  then   be  brought  to- 

Ihnr  by  siri|i8  of  plaster  and  a  ban<lage,  and  will  usually-  very  readily 
I. 

H  " ^   ■    ^   \v-r,  the  «tump  bo  inflamed,  fitougby,  and  aH.lemnt.ui4, 

H  lilarly  if  it  he   merely  the  foot   or   hanit  thai  htu*  bcvii 
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IreTnove<i,  then,  instead  of  opening  it  up,  nnd  seeking  for  the  bleeding 
vessel,  deeply  hidden  in  infiltrated  tissues,  it  will  be  liftter  to  tie  the 
jiiiiin  nrtery  of  the  limb  jtiHt  above  the  fl:ips,  or  wherever  it  can  he  most 
readily  renched.     In  sik-Ii  cn^es,  after  ampntation  of  the  foot,  1  liave 
»iu*ce98rull3'  tied  the  posterior   tibial  low  down,  jii&t  above  the   mol- 
leolofl. 
Th«  third  nlternntive,  tli&t  of  li^ntiiriiig  the  artery  high  above  the 
fttump,  Bhoidd,  I   iliink,  in  the  first   instance,  be  undertnken  in  those 
Cae«H  only  where  the  amptiltitiun  has  been  done  elose  to  the  trunk,  as  at 
the  ehoidder-juint,  or  the  middle  or  upper  part  of  the  thigii,  and  wht^re 
Consequently  there  is  no  length  of  limb  to  I'C  noniished  by  llie  artery 
that  it>  ligatured,  and  where  opening  up  an  almost  eicntriscd  stump  of 
Very  liirge  fiize  would  inflict  a  greater  shnck  upon  the  system,  aii<l  more 
aubserjuent  danger^  than  the  deligntion  of  an  artery  by  an  independent 
oi»er;itton.     Hence,  although  in   no  case  of  secondary  lia*morrhaxc  from 
»  leg-stump  below  the  knee  would  I  ligature  the  fcmorid  in  preference 
to  o|K-ning  up  the  flaps  and  securing  the  vessels  in  them,  if  this  were 
practicable,  yet  in  secondary  htemorrtiagc  atler  the  amputation  of  the 
thigh,  the  case  might  be  diflferent;  and  liere,  if  good  union  had  already 
taki*Q  place,  and  the  stump  were  not  distended  by  coiigula,  the  main 
Artery  might  be  tied.     In  such  cases  it  is  clearly  useless  to  llgiiiiiru  the 
uiperltcial   femoral,  as  the  hsemorrlmgc  may,  and  most  probably  does, 
||>roeeed  from  sdUie  of  the  branches  of  the  profunda.     Li;^ature  of  the 
immon  femoral  is  not  very  successful;  and  upon  the  whoie  it  would,  I 
ftliink.  be  safer,  if  all   other  means  have  been   trierl,  and   Imve   failerl,  to 
leligale  ttie  external  iliac  just  about  Poupart^s  ligament.     Jn  disarticu- 
lion  of  the  arm  at  ttie  shouldi'r-juint,  tlie  subclavian   artery  must  be 
ieil,  either  alKive  or  just  below  thu  clavicle. 

in  any  case,  the  ligature  of  the  main  artery  of  the  limb  l>ecomcs  the 

►nly  and  the  last  resource,  where,  in  consequence  of  the  softened,  in- 

Iftoted,  infiltrated  or  slougiiy  slate  of  ttie  tissues,  the  Surgeon  is  unable 

tu  iiecure  the  bleeditig  vessels  in  the  stump  itself,  the  ligatures  cutting 

irough  the  disorgiinized  coats  of  the  vessels. 

2.  When  the  hflemorrhage  occurs  after  a  ligature  has  l>een  applied  to 

le  ContiuiLity  of  the  Vessel,  whether  for  injury  or  disease,  pressure 

iiist  Crsi  be  tried.     With  Ibis  view  tlie  wound  should  be  i»Ujggi.Ml,  and 

iluated  compress  should  be  very  tirmly  and  can^fully  applied  by 

18  of  a  ring-tourniquet  over  the  point   from  whieh   the   lihj*jd  pro- 

'bMds ;   in  this  way   the   bleeding    may  occanionalty   be   stopped.     Not 

un frequently,  liowever,  this  will  prove  inclfectual,  the  bleciling  recurring 

rrom  underneath.     When  this  is  the  case,  what  should  the  Surgeon  do? 

'.e  may  re-apjily  the  compress  once  mr»re  with  great  care,  after  clearing 

iWay  coiignia,  and   drying  the  parts  thoroughly;  but  should  it  again 

.il  in  nrresling  the  bleeiling,  it  is  useless  to  trust  to  it  again,  as  the 

leniorrha^e  will  certainly  recur,  ai»d  valuable  time  and  mucli  blood  will 

loAt  in  these  fruitless  attempts  at  cheeking  it.    in  such  a  case  a^  this, 

lie  Surgeon  must  clearly  and  decidcilly  determine  on  the  course  to  be 

^ued,  as  there  is  but  *^  little  time  fur  reflection  or  consultation,  and 

for  referring  to  authorities." 

If  the  artery  be  situated  on  the  trunk,  as  the  subclavian,  carotid,  or 

le  of  the  iliacs,  there  is  nothing  to  l>e  done  lint  Lo  iriist  to  the  plugLring 

ff  the  wound  ;  and  in  tlie  grent  mnjorit^*  of  these  cases  the  patient  will 

lie  rxhttiisted  liy  repented  hieuiorrhagc. 

Whvn  the  artery  is  situated  in  one  of  the  limbs,  more  efficient  pi'o- 

bircs  may  be  employed.     If  it  l»e  one  of  the  arteries  of  the  uy^v^viv 
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extremily,  tlie  wound  shoald  be  o|iene<i  up,  auH  nn  attempt  mnfJe  to  tie 
both  e\)t\fi  ftf  ihe  vessel  aj;aii»  in  this;  slioulri  this  fnil,  nr  not  lit*  prnoti- 
C8l>lo.  llic  artery  must  he  ileligaled  nt  a  higher  point  than  that  at  whicM 
it  lind  Wqh  previously  tieil ;  sliould  the  liiumorrlingc  continue,  or  be 
I'e-oHiahlished,  amputation  is  the  only  rcsoiiroc  lolt. 

in  the  lower  exlreuiily,  the  treatment  of  Beeondary  lia?morrliagc 
occurring  niter  ligature  is  replete  witl»  flifflculty.  Here  I  believe  it  to 
be  usflcHH  to  lie  the  artery  nt  a  liighcr  jK>int  than  that  to  which  the 
ligature  has  been  Alren<ly  upjilied,  as  gangrene  is  very  apt  to  follow  this 
double  ligature  o I  the  arteries  of  the  lower  extremity:  at  leiutt  in  the 
two  or  three  cases  that  1  have  seen  in  which  recourse  linH  been  had  to 
this  prnclice,  morlittcnlion  of  tlic  limh  has  ensued:  and  all  in  the 
re|>orted  cabcs  willi  whii-h  I  nm  ncquaintcd,  a  similar  resnit  has  occurreil. 
The  treatment  should  vary  according  as  we  have  tlie  ffmornl  artery  or 
one  of  the  tiiaals  to  deal  with.  If  the  hcemorrha^e  proceed  from  thv 
funiornl,  I  bhould  he  diBposed  to  cut  down  on  tlie  bleeding  part  of  the 
veshcl,  treating  it  as  a  wounded  artery,  and  applying  a  ligature  al>ove 
and  below  the  part  already  dt-lignted ;  tliis  operation  would,  liowever, 
necessarily  be  fninglit  with  difllcidty.  Should  thi!$  be  impracticable,  or 
not  succeed  in  checking  the  liasmorrhage,  we  should  best  consult  lh€ 
Eflfcty  of  the  patient  by  nnipntaling  at  once  on  a  level  with  or  aliove  thv 
ligature.  Although  this  is  an  extreme  measure,  it  is  iutinitely  preferable 
to  allowing  him  to  run  the  risk  of  the  supervention  of  gangrene,  which 
will  require  removal  of  the  limb  under  less  favoralile  eonilition.s.  If  the 
secondary  hwmorrhage  proceed  from  one  of  the  tihiaU,  it  would  Iw  next 
to  useless  to  adopt  either  of  the  preceding  altenmtivcs.  If  wn  ligatnrrd 
the  superficial  femoral,  tlic  bleeding  would  not  l>e  |.>ermancnily  eon- 
trolled,  (U-,  if  it  were,  gangrene  of  tlie  limb  woidd  in  all  prohability  set 
in.  There  are  but  very  few  i-ases  on  record  in  wliich  this  piaciiie  has 
been  folltiwe<l  without  mortiheation  occtirrii»g.  In  a  ft!W  rare  instauctta, 
howevi'r.  tiie  ligature  of  the  |K»plitoal  lias,  in  such  rircuiuBtuiictvs,  suc- 
ceeded ;  but  it  Ims  also  frf(pienlly  fuilifd,  rendering  secondary  nmputa* 
tion  necessary,  and  its  sut-cfss  is  a  mere  matter  of  chnure.  The  depth 
at  which  the  tibials  are  situated  is  ao  great,  that  it  would  l*e  hopelesa  to 
search  for  one  of  these  vessels  and  attempt  its  deligation  at  the  bottom 
of  a  ileep.  slon^hy.  infiltrated,  and  inllnmed  wound.  In  such  circuw- 
Btnnces,  thuivfon*,  1  think  we  should  nujputute  I  he  leg  above  ibr  twal  of 
wonnd.  This  is  truly  a  severe  measure;  hut  the  only  oiher  alit'riiaUve 
Ihiil  has,  tt)  my  knowledge,  ever  succeeded,  is  the  ligature  of  the  popli- 
teal;  and  as  that,  as  has  already  been  stnteil,  has  frequently  failed*  I 
thuik  tluit,  as  a  \u\fi^  we  should  hest  consult  the  safely  of  ihe  patient 
by  the  icmoval  of  the  limb  at  once. 

If  the  haMuorrhajje  occur  from  a  wounded  nrtory  to  which  ligaturcj^ 
liavv  nlieady  been  applied  ahovc  and  bflow  the  si*nt  of  wonnd,  thu  hami» 
trculmeiiL  nniHt  tit?  adopted  am  m  those  cases  in  wliich  the  lileeding  i»lc«f»« 
pltict'  h«'m  the  np])licntion  of  the  ligature  to  the  contituiity  of  the  veswl  - 

Ganouenb  fullowino  i^ioATUKK. — Al\er  the  ligature  of  the  maii« 
artery  of  a  Hinh,  the  collateral  circulation  is,  under  all  or<)innry  ojrcun9— - 
al^inccs,  etntlicient  to  mainlnin  ihe  vitality  of  the  part  supplivfl  by  Ut«* 
ilrlix'ntcrl  Vessel,  lu  some  cn*iC9,  however,  it  hnpp*.'n»  that  tiir  ctinditi<*i^ 
of  ih*f  c/ix*ulnlion  in  llic  parts  Ik'Iow  the  ligature  is  not  compatible  wltt* 
"I'/r  Jifti, 
Oau^^-^^Tbc  onuses  influencing  the  occurrence  of  gangrene  In  thJ« 

iirt^       .'      ^gf  of  the   I^nlient,  the   8eat  of  Ihe  Operation,  aud   iJ*** 
^^U^    ^.,«Mti«-*Mna  ttt  wUicU  the  LiaaU  may  nllerwardtfJxyjUced. 
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H^  Thf  inllitcnee  of  age  is  not,  however,  so  mnrkcd  ns  might  a  priori  l>e 
H  »(i|>)>()M.-(I;  Tor,  although  there  van  lie  no  (hnil>t  thnt  titere  la  n  less 
^m  ucniBitiod.ating  power  in  ttic  arterial  system  to  vnrying  qnnntities  of 
H  Wmni  fli  an  ftclvftiu'c* i  |>erio(i  of  life,  and  tliat  there  wouM  l)e  greater 
H  ilidfinlly  in  inajntnining  the  vitality  of  the  lini)>  after  li^^ntnre  of  the 
H  wicry  in  a  man  of  sixty  tliaii  in  one  of  twenty-five;  yet  1  find  th:it,  of 
H  tliirty  caftett  in  wliieh  gangrene  of  the  luwer  extremity  rollowed  the  lign- 
H  itrre  litlter  of  the  external  itinc  or  femoral  arterieH.  the  average  age  of 
V  Uie  pulifut  was  Lliirtyfive  years,  as  nearly  as  possible  the  mean  aye  at 
•liidi  llii'se  operations,  according  to  >Jorris's  Tnhlcs,  are  generally  per- 
I  ftniiH'd.    Of  these  cases  of  gangrene  two  occurred  in   persons  under 

H    Innly  years  of  age,  eleven  between  twenty  and  thirty,  eight  between 
H    titlrtj  and  forty,  and  nine  above  forty. 

H       TlicAt(a/  of  the  operalion  intlitences  greatly  the  liability  to  gangrene, 
H     *liH'ii  is  mnoh  mni-e  frequent  after  the  ligature  of  tlie  arteries  in  tlie 
H     Icffcr  tlian  in  the  upper  extremity. 
"         Bt'Aiiti's  these  prediB|M)Bing  causes,  gangrene  after  Iigatui*e  maj'  he 

tfliivtily  occasioned  by  a  lifjivient  tttipply  of  arterial  Olood.     In  some 
C4-M'»  iliis  may  ari^c  from  the  c(»llalcral  vessels  Iwing  unable,  in  conse- 
^Ui-riiTof  the  rigidity  of  their  coals,  to  accommodate  themselves  to  the 
inrit'wp,!  quantity  of  bloixl  which  they  are  required  to  transmit ;  or  they 
">»>  liC  ci>inpre%*.cd  in  sncli  a  way  by  extravasation  as  to  be  niaterially 
'ttsw-rjed  in  their  capacity.     In  other  instances  again,  the  existence  of 
**f<iiac  diseft.ie  may  interfere  with  the  pro|K'r  siipply  ol  blood  to  the  part, 
('rent  hiitf  of  bivod^  either  in  consequence  of  secondary  ha'niorrhage 
**'in  nny  other  way,  before  or  alter  the  application  of  the  ligature,  is 
**'ten  frjihfwcd  by  gangrene,  and  is  almost  certain  to  be  attended  by  this 
ft»ii|t  if  a  second  ligature  have  been  ap[)lied  to  a  higher  point  in  the 
Jon^i'cxtivtniiy.     That  a  diminution  in  the  quantity  of  blood  circuljiting 
hi  th^  Hvstem  may,  imder  the  most  favoiiible  circuinslauce«,  bcctme  a 
**i»«*  of  gangrene  .after  the  ligature  of  the  artery,  is  illusi,rated  by  tlie 
'**-'»l^meiit  *d'  Hodgson  that,  soon  after  the  introdncti(ni  of  the  lluntenan 
^(•ciHluin  into  Paris,  it  was  the  cn»lom  to  employ  reiH.'ale<l  venuseetion 
"}  lilt;  coses  operated  on;  the  consequence  of  which  was,  that  luortiHca* 
"'^ii  was  of  fretpietit  oc^Mirrencc. 

•A  inorc  eominon  can^e  of  gangrene  is  the  diffivultij  *'j^pt^rit*Kred  bt/  the. 

'*^»>*«*  bioitd  tn  it^  telnrt}  from  the  iimb.     This  ditilcidly  always  exists 

'•^•* a  when  no  mechanical  obstacle  impedes  the  return,  l>eing  dependent 

fon  ibe  want  of  a  pro|n.'r  cm  a  ttrgo  to  tirive  on  the  blood.     The  propni- 

'•v*)  jtc.wer  of  the  heart,  the  main   agent  in  the  venous  circulation,  is 

"^■■^Btlr  dimlnt*ihed  by  bring  transmiited  through  the  narrow  iind  circui- 

[^1«c*lmnnel»  of  lhe«na*4tomcisiiig  vessels.     This  dillU-ully  to  the  onward 

'*i«ijje  ftf  I  he  venous  bIr)od  may,  if  there  exist  any  cause  of  ob-itruetiou 

**    lilt:  lurger  venous  trunks,  be  readily  increased  t<>  such  an  extent  as 

ciioke  the  coHaicrai  eircuhilion.  and  so  cause  the  limb  to  mortify, 

*»>' fnochaitical  ob«»UKle  may  be  iU'|>ei)dent  iqion  the  occlusion  of  the 

inllammation  excited   within   it  c»ppohite  the   ligature,  by    its 

ion  with  the  anfurisni-needle,  or  by  its  accidental   wound   with 

^*v  kinle  in  exposing  the  artery.     When  hucIi  an  injtiiy,  followe<l   by 

*^  llauimation,  it  inllicted  on  a  vein,  which,  like  the   femoral,  returns  tho 

^>>ai  n»a»s  of  blood  rr<Mn  a  limb,  gangrene  is  the  inevitable  result. 

The  supervention  at  cri/KipftaM  in  the  limb  after  the  application  of  the 

•RMwro,  thvmgh  fortunately  n<»t  of  very  fi*equent  occurrence,  is  a  source 

^t  con»!i«lerftble  dangei,,  Ix-lng  very  apt  to  give  rise  lo  gangrene  by  the 

^^UMou  of  the   purls  obatrueting  the  anastomosing  circulation.     1   have 
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on  two  occasions  seen  gnngrcne  of  Iho  fingers,  from  this  catieei,  f(4Ibw 
lignture  of  the  vessels  of  tlie  fore-arm. 

The  abHtracliim  of  beat  from  Ihc  limb,  either  directly  by  the  api>I 
tion  ofcoKlf  or  indirectly  by  the  noulecl  of  suflicient  preuautiouB  to  k 
np  the  tempeintnre  of  the  pnrl,  ufieu  occusions  gangrene:  thiift  Sir 
Cooper  saw  morlificulion  follow  ihu  npplifntioM  of  cold  lead-loiioii  t 
limb  in  which  the  femoral  arlcry  Imd  Inrrn  lied;  and  Hodgson  wiines 
the  same  results  when  the  operation  was  performed  at  an  inclement  seoaon 
of  the  year. 

The  incauliouit  applicatioyi  of  heat  may,  by  overslimulating  the  re- 
turning circulation  of  tlie  limb,  cspciiiilly  about  the  period   when  th^ 
rising  temperature  is  an  indication  of  incrcaRcd  action  in  the  cnpill 
vessels,  occasion   mortification.       In   this  way   the   application   of 
bricks  and  bottles  to  the  feet  has  given  rise  to  slonghini^;  and  Lis 
was  compelled  to  an)pulate  the  thigh  after  ligature  of  the  femoral  ari« 
for  gangrene  induced  by  fomenting  ihe  iinili  with  hot  water. 

Tiie  (tfipluatton  of  a  bandagej  even  though   very  cautiuusly  made, 
apt  to  induce  slougliing  and  gangrene.     1  have  seen  this  hapiien  whe 
roller  WAS  applied  to  the  limb  after  ligature  of  the  femoral  artery,  with 
view  nf  removing  the  ccdemn. 

The  Period  of  Supfrcention  of  gangrene  of  tlie  limb  extends  over 
first  three  or  four  weeks  alXer  the  ligature  of  tlie  vessel.     It  seldom  *»i 
in  before  the  third  day,  but  most  froqucntly  hapi^ens  before  the  tenth. 

Character. — The  gangrene  fr(»m   ligature  nf  nn  artery  is  almost 
variably  of  the  moist  kind,  on  actrotmi  of  the  implication  of  tlie  vei 
The  limb  first  becomes  ojdematous;  vesications  then  form;  and  the  bk! 
nssnmeH  a  purplish  or  greenish-black  tint,  rapidly  extending  ii|>  to  the 
seat  of  operation.     In  some  ca^os,  though  they  are  rare,  simple  mu 
mificatiou  of  the  limb  comes  on;  the  skin  assuming  n  dull  yellowi 
white  hue,  mottled  by  the  streaks  thai,  correspond  to  the  veins,  and 
coming  dry,  horny,  and  shrivelled,  ul>out  the  extensor  tendons  of 
instep. 

Treatment. — Much  may  be  done  with  the  view  of  preventtnj; 
grene.     Thus,  the  limb  sliould  be  elevated,  wrapped  up  loosely  iu  flnnnf 
or  cotton-wadding,  and  laid  on  its  outer  side  alXer  the  opeiaLion.     If  thft 
weather  b^  cold,  hot-water  bottles  may  be  put  into  the  bed,  but  not 
coniatt  with  the  limb.     Should  there  lie  any  npiK?arance  of  (*tngunll 
of  venous  blood,  the  plan  recommended  b^*  Unthrie  of  employing  o 
tinuons  and  meihodical  friction  in  a  <lirection  upwards  for  iwenty-foi 
hours,  80  as  Ut  kcop  the  surperficiul  veins  emptied,  may  be  prnclised. 

When  mortification  has  fairly  set  in,  amjintation  of  the  limb  should 
be  performed  at  once  as  the  only  chance  of  saving  life,  in  all  those  c*ase« 
in  whirh  the  patient*s  constitutional  powers  are  sutllciently  strong  to 
enable  him  to  bear  the  shock  of  the  operation.     The  limb  slu^uKl  Ih* 
moved  at  the  8<.*at  of  the  original  wound,  or  opposite  the  point  at  wh 
the  artery  has  been  lied.     In  those  cases,  litjwi'vor,  in  which  llie  gangr 
follows   injury  of  the  femoral   artery  just   below    I'onpart^s  lignnicn 
Outhrle  advises  that  the  amputation  should    be  done  Ik>1ow  the  knee, 
where  the  gangrene  usually  slops  for  a  time.     If  the  gnttgrenr  spread, 
with  aMlcma  or  serous  infiltration  of  the  limb,  the  ampiitruion  should  [j% 
done  high  up;  at  the  shoulder  joint,  or  in  the  upper  third  of  Ibu  tbi 
In  tlieae  cascH  a  large  number  of  vessels  usually  retpiire  ligature,  U 
been  enlarged  by  the  collateral  circulation. 
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CHAPTER    XV. 
TRAUMATIC  ANEURISM  AND  ARTERIO-VKN0U8  WOUNDS. 


W. 


TBACMATIO  ANEURISM. 

Wk  have  hitherto  discuase*!  the  Ireatmentof  an  injured  artery  having 
open  wound  commi)nicAliii>j:  with  it.     It  oftcti  liaptienn,  l)i>vvi*ver,  that 
e  CAse  ia  not  so  eimiilu  oh  has  been  descriiicil,  but  that,  in  addition  to 
e  wound  in  the  vos-td,  ihcre  is  stdxrutaneons  extravasation  of  blooti, 
itU  more  or  less  pulsattoui  thrill,  autl  bruit,  from  the  projection   inlo 
it  of  tl»e  blood   from  the  wonmled  vcsbgI.     Tliis  extrava9:iii«tn  eonati- 
liiles  a  Traumatic  Aneurism,  and    may   artHe   in    three  ways.     1. 
Thf*re  may  be  an  oblitiiie  nv  indirect  pnnctiirc  into  the  artery,  the  hlood 
r  i  hy  which  partly  escape*  from  the  wound,  partly  extra viisates 

I  ■'  llie  tissues  around  the  vessel-     2.  The  puncture  in  the  intei^n- 

inenis  may  have  been  closed  hy  p1a«ttei'  or  bandage;  and  then  no  b|oo<i 
eocapiik^  externalty,  although  the  wi>un<l  in  the  iirtery  continues  patent, 
the  Mood  is  forced  out  into  the  suhstanceof  thi^  limb  or  part.  3,  Thero 
may  have  been  no  external  wound,  but  the  artery  may  have  been  punc- 
tured or  torn  uerosa  suhcutaneously,  by  the  spi<!nla  of  a  fractured  bone, 
by  s  violi'Ht  strain  or  twist  of  the  limb,  by  the  injury  inflicted  in  a  dis- 
\ocaliou,  nr  by  the  Surgeon  in  his  elforts  to  reduce  it. 

These  iraumalic  aneurisms,  in  whatever  way  arising,  are  of  two  kinds, 
^Hi  IhffuM^'d  iu\t\  the  ('trcumycribt^d, 

Dirri-'SKD  TiiAUMATic    xVNErRiflM. — Tlii*)  consists  of   an   effusion  of 
wicnX  poured  out  by  u  woundud  or  iiipturo*!  artery  with  which  it  com- 
"mnii-al»'!» ;  lirailfi<l  in  extent  hy  the  pressure  of  Hurrounding  parts,  and 
rtially  cr»ngulating  in  tlie  meshes  of  the  broken*down  nreohir  tissue. 
has  nil  sac;  and  Uh  houndary,  which  is  ill-delbicd,  is  coniposcfl  partly 
'-finguiuni,  and  partly  of  plastic  tnuterial  furnished  by  the  tissues  into 
uii  the  lilood  is  poured  out,  and  has  a  constant  tendency  to  extend 
•itr  Uic  pressure  of  the  fluid  hlood,  which  continues  to  be  projected 
'^o  the  centre  of  the  tumor. 

^his  fiirm  of  traumatic  aneurism  is  indicated  by  a  snlH!utaneous.  soft, 

1    »emi-fluctuatu»g  tumor,  ofleu  of  very  considerable  size.     At  first 

skin  covering  it  is  of  its  natural  color,  hut  it  gradually  becomes 

'>k1i,  and  is  thinneil  by  the  pre<iHurc  to  which  it  is  aulijected.     If  the 

Und  in  the  vessel   be  rather  large  and   free,  tliere  will  he  a  distinct 

»»ation    in    the    tumor   synchronous  with    the   systole  of  the  heart, 

ipnnicd  by  a  thrilling,  purring,  or  jarring  sensulion,  and  often  a 

net  and  loud  hruit.     In  other  cases,  if  the  injured  artery  be  small, 

iho  wound  in  It  he  oblique,  and  of  limited  size,  there  may  Iw  no 

ktict  pulsation  or  hruit;  the  tumor  being  either  indolent  and  semi- 

^tuHting,  or  having  an  impulse  commuuicaied  to  it  by  the  stihjiiccnt 

Jn  those  casus   aUu  iit   which    the  artery  is    torn  completely 

or   in    which    tlie   elTused    blood   coagulates  very   rapidly,    the 

liiiry  ancurismal  bruit   and   pulsation  n»ay  be  very  (d)scure  or  qinte 

^"t     In  such  cases,  the  diagnosis  of  the  true  nature  ami  gravity  of 

he  liiinnr  may  usually  be  matU*  hy  observing  that  the  pulse  in  the  arte* 

''**  at»  lower  point  is  absent,  and  that  theie  is  ^reatajdemaol"  the  limb. 
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These  tumors,  if  left  to  themselves,  rarely  iinderjz:o  siiontaneons  enrc, 
litit  thvy  eilluM'  inuronse  in  fiize  until  the  integitmoiil  fOverin|^  Ihetn 
sloughB  Aiui  rii|iltii-cs,  or  the  external  wound,  wUic-b  haa  been  tem- 
porfirily  pl>'gj?<'d  hy  congtihim,  gives  way;  or  else  ihey  inflame  nud 
siippurnle,  pointing  at  la^t,  like  ;in  ahsceMS.  and,  on  hiirstini!,  giving 
rise  to  a  sudden  gush  of  Mood,  which  inny,  iit  once,  or  !iy  its  rapid 
recurrence,  prove  fatal.  In  soine  cases  a  subcutaneous  lireacli  is  made 
in  the  coagulated  and  plastic  iMuindary,  and,  the  hlood  becoming  infil- 
trated int(»  the  arettlar  tissue,  syncope,  gangrene,  and  death  follow. 

Treatment. — Tlie  treatment  niust  be  conducted  on  precisely  the 
same  plan  as  that  of  an  injured  artery  coinmnnicating  with  an  exturnal 
wound  ;  the  only  <lilference  being  that,  in  the  case  of  the  dilfuscil  trau- 
matic, aneurism,  the  aperture  in  the  artery  opens  into  an  extravasation 
of  blood  instead  of  upon  the  surface.  We  raiMt  esi»ecially  be  ii|»on  our 
guanl  not  to  he  misled  by  tlie  terra  anfui'inm^  and  not  to  attempt  to 
twal  the  condition,  ivsulting  frr)m  wi)und  nv  snbcutanenns  laceration, 
by  the  means  that  we  employ  with  success  in  the  manag<*ment  of  aneu- 
rism proper.  lu  a  pathological  ant-urism  the  blood  is  contained  within 
a  sac.  which,  as  will  hereafter  be  shown,  is  essential  for  the  process  of 
cure  ol'  the  disease.  In  the  diffused  traumatic  aneurism  there  is  no  sac^ 
proiierly  speaking;  and  hence  lliuse  changes  to  which  a  snc  is  neiessnry 
cannot  take  |»lace.  I  doubt  whether  lliere  Is  a  case  on  record  in  which 
the  Muntoi'ian  operation  for  aneurism,  applii'd  to  the  condition  now 
under  consideration,  has  not  terminated  in  danger  or  ileath  to  the  pa- 
tient, and  in  grievous  disappoinlnienl  !o  the  Surgeon. 

The  pro|>er  treatment  of  ditfuseil  traumatic  aneurism  oonsials  in  Iny* 
ing  o|M'n  the  tumor  by  a  stroke  of  the  scalpel,  removing  the  congula, 
dissecting  or  rathi^r  clearing  out  the  artery,  and  ligaturing  it  above  an<l 
liclow  the  wtMuid  in  it.  This  operation,  easy  in  description,  is  most 
dirtlcnll  and  tedious  in  practice.  The  bleeding  is  oflen  |»r<ifu*.e;  the 
cavity  Ihat  is  laid  open  is  large,  ragged,  and  partially  tilled  with  co- 
agula;  it  is  (iften  with  much  diHlculty  that  the  artery  is  found  tinder 
cover  of  these,  and  in  tlic  niidst  of  inliltraled  and  dis'trgauised  tissues; 
aiul  when  it  is  fiiuud,  it  is  not  always  easy  to  get  a  ligature  to  hold,  ft 
will  iw  convenient  to  divide  this  operation  into  two  stages: — 1.  Expos* 
in"  the  arlery;  2.  Pansiug  the  ligature. 

F'lrst  Stage — The  artery  must,  if  nt  all  practicable,  be  thoroughly 
conipiessetl  between  the  tumor  and  the  heart  by  a  tourniquet,  or  by  tbe 
liand  of  an  assistant.  If  it  can  be  so  conunanded,  the  dilfused  Aneurism 
may  be  at  otice  anti  freely  laid  opun  ;  but  if  not,  the  Surgeon  must  pro- 
ceed more  ciuilionsly.  He  musi  mnke  a  amall  apertures  in  the  most 
promiufut  part  of  the  tumor,  ami  introduce  two  of  the  flugrrs  of  the 
left  hand  so  as  to  plug  the  wound  in  the  integuments,  and  prevent  the 
escape  of  blood  by  it,  at  the  same  time  feeling  for  the  oponing  in  the 
arlery,  and  pressing  his  (ingcr  well  upon  this.  Having  asccrtainpti  that 
he  controls  the  vessel  thoroughly  by  the  pressure  of  his  left  index  and 
middle  fingers,  he  may  proceed  to  slit  o|>en  the  wound  iu  the  integuments, 
find  clear  the  clots  and  blood  thoroughly  out  of  the  aneiitismal  tumor. 

Second  Stage — The  SurgetMi  wdl  now  have  exposed  the  ;/oK/Knor 
part  of  the  auetirismrd  cavity.  The  artery  must  next  l>e  eleared  for 
the  application  of  the  ligature.  If  tlie  artery  ai»ovc  be  commanded  hy 
pressure,  and  there  be  no  immediate  danger  of  liAMnorrh.ige,  this  mity 
beet  be  rlone  by  passing  a  st^el  jirolie.  or,  what  is  t>etlcr,  a  fu)l-ftize<l 
bougie,  or  a  soun<l  into  the  open  wound  in  the  artery  so  as  to  (Ii9tcn<1 
the  vessel,  dissecting  down  on  each  side  of  this  through  the  posterior 
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-all  of  the  snc,  and  tlien  passing  the  ligature  in  the  naiml  wny.     But  if 

It;  vessel   l>e  sn  near  the  centre  of  the  circulation  titut  it  ennnot   be 

ficiently  comniantied.  then  the  ditficulties  beconie  far  jrreater,  (or  the 

iurgeou   ninit  on  mi  ari'iMtnt  remove  his  finger  fur  an  instant  from  tlie 

>peu  wouml;  but,  keepinij  it  firmly  and  secnrcly  pressed  into  this,  ho 

.n«l  endeavor,  hy  seralt-hins;  Ihronph  the  lisHues  abovu  il,  to  expose  the 

krtery  snffieiently  to  m.'ike  a  dip  with  the  needle  around  it,  and  thus  lo 

;cur«*  it.     This  part  of  Uie  operation  in  hy  far  the  most  ditficnlt  in  suah 

(,  on  account  of  the  infiltration  of  the  parts  and  the  thickening  <>f 

the  structures  preveutiug  the  artery  frona  being  readily  distiugiuiitied 

»nd  easily  cleared. 

The  a|»plii*ation  of  a  ligature  to  the  distal  end  of  the  veasel,  if  it  l)e 

impletely  diviiie<1,  is  espei'ially  ditllcult.     Should  it  not  he  piactiealdc, 

he  (ipplication  of  the  actn:il  cautery,  or  pressure  by  meann  of  a  siMxige- 

;nt  or  graduated  oonipresa,  will  be  fouud  the  best  means  of  arresting 

Ihe  liienn>rrhage. 

CiRCUMtiCRiBKD  Traumatic  Aneurism  differs  entirely  from  llie  diffused 
In  its  pathology  and  treatment,  inaHmiioh  as  it  possesses  a  distinct  »ac. 
There  are  two  varieties  of  this  form  of  aneurism. 

1.  In  the  first  variety,  a  puncture  is  made  in  an  artery,  or  the  vessel 
rupLured  subcutaneou-^^ly,  as  |>erhaps  in  the  reduction  of  an  old  dislo- 
itit>n  ;  blooil  is  extravasnted  into  tlie  adjoining  tissues,  and,  if  lliere 
an  external  aperture,  this  ciriitriscs.     The  blood  that  is  extravasated 
L-omcs  surmuutled   and   limited   hy  a  d<?nse  layer  of  plastic  matter, 
Forming  a  distinct  circnmsoribcd  aao,  which  is  soon  lined  by  layers  of 
iltrine  deposited  from  the  blooii  th»t  passes  through  it.     'I  his  tuu)or, 
isually  of  moderate  size,  an<l   of  tolerably  firm   consistence,  ptdsates 
synchronously  with  the  l>eal  of  the  heart,  and  has  a  distinct  bruit,  both 
if  which  cease  wlien  the  artery  lenrlin^  to  it  is  compressed.     Tliis  form  of 
circuMiscribeil   traumatic  aneurism    most,  coraniouly  occurs  fri)m  ptnic- 
ture<l  wounds  of  email  arteries,  as  the  temporal,  plantar,  palmar,  radial, 
iT»d  nbiar, 
Tlte  Treatment  to  1>e  adopted  depends  upon  the  size  and  situation 
he  artery  with  wliich  the  tumor  is  connected.     If  the  artery  be  small, 
so  situateil  that  it  can  t>e  opened  without  much  subsequent  uicon- 
to  the  patient,  as  on  the  temple  or  in 
Aie  fore-arm,  it  should  be  laid  open,  the  coagula 
urned  out,  and  the  vessel  ligatured  alxive  anil 
»e]ow  Uie  wound   in  it.     if  the  tumor  be  so 
iituated,  as  in  the  palm,  that  it  wouhl  be  ditfi- 
[cuU  and  liHznrdous  to  the  integrity  of  the  pa- 
'Ut's  h»nd  to  lay  it  open,  the  Ilunterian  ope- 
^ion  for  aneuri>4ni  shftuld   be  jierlbrmcd,  as 
sncueSHtully  done  in  a  case  (Fig.  131)  in 
lich  the  brachial  was  ligatured  for  an  aneu- 
rtum  of  this  kind  in  the  hall  of  the  lhuinb«  foU 
lowing  seri*Mis  injury  to  the  hand  from  i>owder- 
lla.Hk  explosion.     When  il  is  connected  with  tiic 
sufHfrficial  palmar  arch   I  have,  however,  suc- 
cessfully adopteil  the  old  operation  of  laying 
the  tumor  oj»en,  tftking  out  coagula,  and  liga- 
turing the  arterv  at  the  seat  of  injury* 

It  U  but  rnrely  that  this  form  of  tranmaiic     ^^^-  "^--^•"""'"rtw  Tr«. 

*^  1         •    I  rati  la     AnpnrUin    I  a     nnU    oi 

mnsm   ih  c<mnected   with   a   large   artery;       Th««b  »ri^p  a  Poifd.r.B«k 
it  is,  the  vessel  may  be  ligatured  above,       expiuhod. 


renicnce 


^ 
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but  close  to  tlie  sac,  in  the  same  wny  rs  io  the  next  variety.  If  this  Co 
of  truiiiiintio  ant'tirism  hnve  increaj^eil  greatly  in  bulk,  so  that  the  sk 
bc'coiiios  Ihin  nnti  diHcoloi*eil,  or  if  iiiQainmation  ensue,  and  ftymptoms  or 
iujpeiuling-  su|ipurntion  lake  plnce  around  it,  tlicu  it  would  he  useless  to 
ligature  the  artery  ahovc  the  liimor,  as  ibis  would  certainly  gi^'e  wa^*, 
and  Htrondary  ha^raorrhago  follow.  Here  the  proper  course  is  to  lay 
0)>en  the  khc,  turn  out  the  contents,  and  tie  the  artery  above  and  l>vloir 
the  part  that  is  wounded. 

9.  The  next  form  of  circumscribed  traumatic  anenriam  is  of  rare  oc- 
currence, and  URually  arises  from  a  small  puncture  in  a  large  artc-ry,  as 
the  axilliiry  or  the  enrotid.  The  vessel  bleeds  freely ;  but,  the  ha?mor- 
rhape  being  arrested  by  pressure,  the  external  wound  iind  that  in  the 
artery  clo»e.  The  cicatrix  in  the  artery  gradurtll^*  3-ields,  forming,  at 
the  end  of  weeks  or  months,  a  tumor  which  enlartres,  dilates,  and  pul- 
sates eccentrically,  with  distinct  bruit,  having  all  the  symptoms  that 
characterise  an  am^urisui  from  dis»;a3e,  and  having  a  sac  formed  by  the 
cuter  coat  and  Hlieath  of  the  vessel.  It  is  at  Hrsl  soft  and  ctmipiVHstble 
on  being  aqueezt'd,  but  becomes  harder  and  firmer^  and  cannot  l>e  so 
lessoned  after  a  time.  It  consists  of  a  distinct  circumscribed  sac,  formed 
by  the  dilulaiion  of  the  cicatrix  iu  the  external  coat  and  sheath  of  the 
artery,  no  bloo<l  being  etfnscd  into  the  surrounding  tissues. 

The  Treatment  will  vary  according  to  the  size  oT  the  tumor.  If 
this  be  small  or  but  mo<lerate  in  size,  it  consists  in  the  ligature  or  com- 
pression of  the  arlcry  leading  to  the  sac,  in  acc(Mdance  with  the  ijrincl- 
plea  that  guide  us  in  the  treatment  of  aneurism  from  dis<*asc ;  thoiigU^ 
from  tiie  healthy  stale  of  the  coats  of  the  vessel,  the  artery  may  be  1 
tured  as  near  as  ]>osgible  to  the  sac. 

As  there  is  a  distinct  cyst  or  sac  in  these  circumBcril)ed  anouriA 
the  changes  that  will  be  described  in  the  chapter  on  the  Trcatnictit  of 
Aiifurisms  in  general  tnke  place;  the  tumor  gradtmlly  becoming  con* 
Boli<l»ted,  and  eventually  nb8i>rbed.  Should,  however,  the  aneurism  have 
attiuned  ati  enormous  mngnitiule,  or  should  it,  from  being  circiiniscnl>ed, 
hftve  become  ditl'used  by  the  rupture  of  the  sac,  then  the  tumor  must  be 
laid  freely  ojon,  the  coagula  turned  out,  and  tlie  artery  Iigature<l  as  in 
the  ordinary  diffused  aneurism. 


ARTERIO-VENOUS  WOUNftS. 

A  wonnd  in  an  artery  may  communicnte  with  a  corresponding  one 
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a  contiguous  vein,  giving  rise  to  two  distinct  forms  of  disease — Anea* 
Hnmal  Varix  and  Varicom*^  Aiwuriam,  These  preternatural  communi- 
cations, which  were  first  noticed  and  accurately  describtnl  by  W.  Hunter, 
most  commonly  Inippen  at  the  bend  of  the  arm,  as  a  conseqtionce  of  the 
puncture  of  the  brachial  artery  in  bleetiing;  but  tiiey  have  been  met 
with  iu  every  part  of  the  body  in  which  aii  artery  and  vein  lie  in  i-Iose 
juxlHpositiou,  Iniving  been  lonu<l  to  occur  as  a  consequence  of  wounds 
of  the  subclavian,  rudial,  enrotid,  leinporul,  iliac,  fi'moral,  popliteal,  and 
tibial  aiteries.  Thf  two  forms  of  disease  to  which  the  preternatural 
communication  between  arteries  and  veins  gives  nne,  ditfor  so  completely 
in  their  nature,  s3'mptoms,  effects,  and  treatment,  that  Beparate  coiisidft- 
ration  of  each  is  inquired. 

Ankurismal  Varix  results  when,  a  conilgnona  artery  and  vein  havEnjc 
been  perforated,  adhesion  takes  pUcu  Itetween  the  two  vessels  at  the 
seat  of  injury,  lite  communication  between  them  continuing  |>ervious, 
and  a  portion  of  the  arterial  blood  being  projected  directly  Into  Ibe  vein 
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It  etkcU  bcxt  of  the  ptilsc.  Op|iosite  to  the  a|>erture  of  communication 
■twrt-n  tlic  iwd  voR-'-els,  wbicli  is  nlways  roundeil  nn^  Bmootli,  tlie  vein 
-111  be  foDiirl  t'l  bij  (lilnte'I  tutu  a  rnsiloi'm  poueli.  ivilh  thickeued  ooats. 
'Iip  v^ins  of  ilie  part  ^fiierally  "I'e  eonsidoralily  onlftr^rert,  anmewhat 
to<1u1»te*i,  tortuouH,  nntl  tliickonod.  Thu  ftrlery  above  the  wound  is 
lihitvcl ;  below^  it  is  usually  somuuhnt  contcaoteLl.  Theso  pathological 
iiittitUiiis  are  eviilcMitly  due  to  a  curtain  quantity  of  the  arterial  blood 
I'liii^  il«  wuy  into  the  vein,  and  dtHLcnding  and  irrilating  it  by  its 
cs-sure  and  presence,  and  leas  consequently  being  conveyed  l>y  the 
»wrr  jMirtinii  iif  ilie  artery. 

The  Symptoms  consist  of  a  tumor  at  the  seat  of  injury,  which  can 
<*mptied  l)y  pressure  upon  the  artery  leading*  to  it,  or  by  compressing 
wfills.  if  subcutaneous,  this  tumor  is  of  a  blue  or  jairple  color,  of 
an  olilon^  shape,  and  will  be  seen  to  receive  the  dilate<1  an<l  toriuoua 
!tos.  it  will  be  found  to  pulsate  <tistitK*tly  with  a  tremulous  jarring 
lotion, miller  than  a  diAiiiict  impnlse.  Auseuliation  detects  in  it  a  loud 
id  blowin>r,  whittlintr,  ru»ping,  or  hissing  sound,  usually  of  a  peculiarly 
^rnh  character.  Tliis  sound  lias  Viivy  n[tl\y  been  compared  by  Porter 
the  ntMse  mnde  by  a  fty  in  a  paptr-liay;,  and  by  Liston  to  the  sound  of 
iHiaut  and  couiplicated  machinery.  The  tlirill  and  sound  are  more  dis- 
mot  in  the  M](|t*.*r  than  in  the  lower  purt  of  the  limb,  and  are  most  per- 
ible  if  the  Uml)  be  allowed  to  hang  down  8o  as  to  become  congested, 
>idcA  thesf  local  symptoms,  there  is  usually  some  vanoular  weakneaa, 
>gethor  with  diminution  in  tlie  temperatuie  of  the  part  8upi>lied  by 
le  injured  artery. 

Treatment As  this  oonclitiou,  when  once  formed,  is  stationary,  all 

Hwrniive  inlerfiTence  sbunld  be  iivnided,  an  elastic  bandage  merely  being 
)|(lictl.     Sliduld  a  ca.'sc  occur  in  width  n^ore  than  this  is  n-quirttd,  the 
tfry  must  be  cut  down  upon  and  IJKutnred  on  each  side  of  the  woun<l 
it.     HolmoH  suggests  that  possibly  in  nneurismal  varix  a  cure  might 
obtained  by  prchsure  directe*!  solely  to  the  orifice  in  the  vein. 
Varicose  Anel'KI!!>m, —  In  this  case  theo[H.'tnngH  in  the  artery  and  vein 
Dot  directly  onnitnunicate  (see  Fig^.  }Mi  nnd  l.':to),  but  an  aneurismal 
is  formt'd  between  the  two  vessels,  into  which  the  bloud  is  |>oured 
passing  into  the  vein. 


Vlg.  las.— A  VsiltoK*  AnaorUn  »t  the  B«Dd  of  tht  Arm  aoop«B'^4. 

thu  Pathologioal  Condition  of  this  form  of  injury  oonsista  in  the 

,'orjiiatioii  of  A  cin-umscribed  fjiUi-  aneurism,  conimunioating  on  one  side 

[*iHj  iii«  urtery,  and  on  the  other  with  the  vein,  which  is  always  in  a 

Ae  of  varix.     A  varicose  aneurism  is,  in  fact,  a  circumserlbed  trau- 

^>^ tip  aneurism  piut  an  aneuriNmal  varix.     This  condition  is  well  reprc- 

'»»U'J    in   the   annexed  cuts,  from   ilrawings  of  Sir  C.  Bell's,  in  the 

u«e«m  of  University  College,  representing  a  varicose  aneurism   be- 
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fore   flnri   Sitter  It   Itavl 
been  opener!  (Figs.  132 
to    134 1.     In  tliiK  cti»ts 
there  ajipenra  to  have 
been  a  hiuh  divJst<m  of 
the     hrnchial,     nntl     ft 
coinmiinicutin^  hrnnoh 
below    the   wound,  be- 
tween   the   rndiHl    and 
iihiar;  in  conaoqnence 
of  whieh,  a«  Mr.  Shaw 
informs  me,  tlie  tumor  pulHnted  as  forciljly  ntter  the  operalioa  as  before, 
and,  llic  bh)od  Ondinn;  its  way  back  through  the  aneurism  into  the  veins, 
gangrene  of  llie  hand  and  arm  was  pi-oduexMl. 

Symptoms In  the  symptoms  ol' varicose  nnennsm,  we  have  a  com-- 

bination  of  the  characters  of  aneurismal  varix  atid  of  Ihe  circumscribed 
traumatic  aneurism;  there  ia  a  pulsating  tumor,  at  Hrst  soft  and  com* 


Hft.  133.— Theasme  VtrleoM  Aii«ar1*Ri  rrrooved  rmm  Iti 
CoBlicSloai. 


T1(.  184.— ^Th«  •ftmsTBmor  Uld  «peD.ihowlDflr  th"  Clreaui»«ilbni)  FaIm  ADAurUia  l>«lv«ea 

tht  Ivo  VevMlfl. 

iresHiblo4but,  afl:er  a  time.  aAAuminor  a  more  soliil  consistence,  in  com 
quencc  uf  the  deposition  of  tibrine  within  it:  above  Llii<4  tumor,  the  vein 
tliat  has  been  punctured  is  dilated  into  a  fusiform  pouchy  prescnlin*;  tho 
ordinary  characlors  f>f  varix.  Tiie  rouimIs  heard  in  these  tumors  ar<»  of 
two  distinct  kinds:  there  is  the  peculiar  buzzing  ihrttl  thai  alwHy^  exists 
where  there  is  a  preternatural  communication  between  an  artery  and 
vein;  l>esides  thi?*,  there  is  a  blowing  or  bellows  «(nmd,  dependent  on 
the  ancnrismal  disease.  These  signs  are  most  perceptible  wlicn  the  limb 
ia  in  a  depeutlent  position ;  and  the  sounds  can  olten  be  heard  in  the 
veins  at  a  conshlerable  distance  from  the  seat  of  injury.  There  is  also 
acme  impairment  in  the  nutrition  and  temperalure  of  the  parts  supplied 
by  the  injured  vessels.  As  the  disease  ailvanccs,  the  aneurismal  tumor 
lying  between  the  artery  attd  vein  continues  to  inctvase  in  size,  and  to 
Ix-comc  hardened  by  the  ileposition  of  laminated  librine.  If  left  to  itself, 
it  would  probably  continue  to  enlarge  until  sloughing  of  tlie  integu- 
ments covering  it  occurred,  followed  by  Iwemorrhiige.  In  some  cases, 
the  aperture  of  communication  l)etwccu  the  vein  and  sac  becomes  clos^ed, 
and  tlie  aneurism  is  converted  into  oiie  of  Ihe  false  circumsciibcd  v.nnety. 
Treatment. — The  treatment  of  this  disease  must  ho  conducted  on 
diirerent  principles  from  those  that  have  been  liiiil  down  as  iXH]nirei1  in 
the  ordinary  circumscribed  traumatic  aneurism ;  the  ditference  de)»onding 
upon  the  fact,  that  in  the  varicose  aneurism  there  is  always  a  double 
aperture  in  the  sac,  and  tliat  thus  the  pro|>er  deposition  of  laminated 
fibrinc  necessary  for  its  occlusion  cannot  take  place.  The  aao  of  such 
an  aneurism  may  Im^  compared  to  one  that  h«s  been  ruptured,  or  aoci* 
dentally  opened,  in  which  we  could  consequently  notexpcct  the  occurrence 
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Flff.  13.3.— Tho  opoaed  Tomor  r«moved  rrom  It* 


of  those  changea  that  are  necessary  for  the  cure  of  aneurism  by  the 
Huutvrinu  operation. 

Id  a  viirieose  aneurism,  consequently,  the  sac  must  be  freely  incised, 
it\t\  tlie  artery  tiiMl  on  each  aide  of  the  puncture  in  it.     Tlua  pPo<;edure 
lay,  unless  tlie  Surgeon  he  careful,  and  properl}'  understand  llie  patho- 
logy of  this*  <liae.'i8e,  \te  attended   by  some  difficulty  (Fig.  135).      The 
i|>crfltton  may,  however,  be 
[rently  simplified  by  exsan-  /j^ 

[uiuatini;  the  limb  by  means 
if  the  elastic  roller  and  the 
(iirniqiiet.  If  this  ingenious 
levicc  l>e  adopted,  the  Snr- 
>n  will  be  able  to  see 
sU'iirly  whftt  he  is  about, 
ricr  the  firat  incision  has 
!en  made  through  the  in- 
'gumenls,  the  dilated  vein 
ill  be  Inid  open,  and  an  aper- 
ure  will  be  seen  at  the  l>ot- 
iiu  of  the  vessel,  from  which 
krierlal  bloofl  may  be  made 

issue  by  relnxing  the  tourniquet.     If  an  attempt  be  made  to  Hnd  the 

artery  immediately  below  this  aperture,  the  Surgeon  will  be  (iiauppointed, 

nr  the  sac  of  the  circumscribed  aneurism  intervenes  between  the  two  ves* 

Is.     That  this  aperture  leads  itilo  the  sac,  and  not  into  the  artery,  may 

rxdily  l>e  ai!»certaiued  by  introducing  a  probe  into  it,  which  will  be  seen 

[>  be  capable  of  Iniing  carried  sideways,  as  well  as  upwards  and  dowu- 

ranK,  to  ji  ooiiHiderable  extent,  and  in  different  directions  altogether 

ml  of  the  Course  of  the  artery.     In  order  to  expose  this  vessel  properly, 

prube-poiiitvd  bistoury  must  be  introduced  into  this  opening,  and   the 

ic  of  the  fidso  aneurism  slit  up  to  its  full  extent,  the  coagula  turned 

ut,  and  the  (juncture  in  the  artery  sought  for  in  the   bottom  of  the 

irity  thai  has  been  exposed  ;  this  mny  now  readily  be  made  visible  by 

i«  i*M*ape  of  a  jet  of  arterial   blood   on  relaxing  llie  pressure  on  the 

Ipper  part  of  the  artery;   a  ligature  must  then  be  passed  above  and 

dow  the  wound,  and  the  cavity  lightly  dressed  with  lint. 

Vanzctti   has  recorded  a  case  of  varicose  aneurism  of  the  brachial 

ry  cured  iu  six  hours  by  digital  compression,  a|)[>1iod  simulta- 

'uuady  to  the  artery  above  the  tumor,  and  to  tlie  oritice  leading  from 

•AC  into  the  vein.     Franzolini  cured  a  cose  in  the  same  way,  after 

days^  compression,  at  irregular  intervals,     la   Fischer's  tables  are 

fc  cases  of  varicose  aneurism,  nine  of  wliich  were  cured  by  digital 

riDpreMion.     In  .at  least  four  of  these  cures  it  was  applied  as  altove 

'devdibcd.     It  seems,  therefore,  that  digital  pressure  is  a  hopeful  mode 

of  treating  such  cases. 
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CHAPTER  XVI. 
WOUNDS  OF  SPECIAL  BLOOD-VESSELS. 


VESSELS   or  THE   HEAD  AND  NECK. 

Carotid  A  rtery— Wounds  of  the  Carotid  Artery,  and  of  its 
prhnary  and  secotular}*  tlivisionf,  arc  more  frequent  in  eivil  prnrtice  than 
fiimilar  injuries  of  any  other  set  of  arteries  in  the  body,  in  cnnAequeDce 
of  ihcncek  L^eing  fiequently  the  sent  of  fliiicidal  nttempts.  The  liiemor- 
rhnge  from  wounHs  of  the  main  trunk  is  so  copious  as  ol'ten  to  l»e  imme- 
diately fatal.  In  the  event  of  a  Surgeon  Iteing  at  Iinnd,  hoth  ends  of 
the  bIee(Ung  vessel  must  be  atonee  li^atnred.  Should  the  hwmorrhagc, 
whetlier  jirimary  or  secondary,  proceed  from  a  deep  branch,  as  the  inter- 
nal maxillfiry,  deep  temporal,  or  internal  cnrotid,  so  situated  as  not  to 
admit  of  the  vessel  being  exposed  and  ligatured  at  the  seal  of  wound,  the 
ordinary  rule  or  practice  of  tying  n  wounded  artery  at  the  seat  of  injury 
must  be  departed  from,  and  the  common  carotid  tied  in  the  neck. 

In  consequence  of  the  speedy  fatalit}'  of  the  wounds  of  the  cnrotid 
artery  and  its  branches,  Traumatic  Aneurisms  are  rarely  met  with 
in  this  situation  ;  they  do,  however,  occasionally  occur,  and  the  records 
of  surgery  contain  at  least  six  instances  of  llie  kind,  in  eni'h  of  which 
the  common  carotid  was  lied,  and  the  patient  nllimalely  recovered. 

Aneurismal  Varix  in  the  Neck,  dependent  on  puncture  of  the 
Internal  Jugular  Vein  and  Carotid  Artery,  usually  the  result  of 
sword-thrusts,  is  apparently  of  more  frequent  occurrence  Ihnn  traumatic 
aneurism  in  this  region;  probably  owing  to  the  close  proximity  of  the 
vein  rendering  it  ditlicult  for  the  artery  to  he  wounded  on  the  outer  or 
anterior  aides,  without  first  perforating  that  vessel.  The  symptoms 
offer  the  general  charactorislics  of  aneurismal  varix,  but  have  several 
points  that  are  worthy  of  special  remark.  The  wound  of  the  vessels 
has  been  in  every  instance  followed  by  the  effusion  of  a  large  (|uautity 
of  blood  into  the  loose  areolar  tissue  of  the  neck;  tlic  extravasation  ac- 
quii'ing  even  the  size  of  a  child's  head,  and  llireatening  immediate  suffo- 
cation. As  this  extravasation  subsided,  the  ordinary  chnrnclerB  of 
aneurismal  varix  began  to  manifest  Lhemsclves.  The  period  at  which 
these  symptoms  fubt  made  their  appearance  varied  somewhat  in  the 
different  cases,  but  they  always  occurred  witlnn  four  or  five  days  of  the 
receipt  of  the  injury.  In  none  of  the  cases  did  the  diseiise  appear  to 
shorten  life,  or  to  occasion  any  dangerous  or  inconvenient  effects,  with 
the  exception  of  some  ditfcnlty  in  lying  on  the  affected  side,  and  ocx:a- 
sional  giddiness  or  noise  in  the  head  on  stooping.  No  oj>eralion  is  ad- 
missible in  these  affectiona. 

Varicose  Aneurism  is  very  rarely  met  with  in  this  situation. 
There  is  indeed  only  one  case  on  record.  It  was  sittmted  close  to  the 
skull,  and  resulted  from  a  bullet  wound. 

Temporal  Artery.— Traumatic  Aneurism  of  the  Temporal 
Artery,  and  of  its  branches,  occasionally  occurs  as  the  result  of  paniAl 

>  A  full  description  of  the  operations  required  for  the  Hcature  of  tlic  various 
Arteries  will  he  louud  m  Vol.  II.,  Chapters  XLIII.  aud  XLIV. 
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idirUion  or  these  vessels  in  cupping  on  the  temple,  I  have  met  with 
[two  cases  of  this  kiivl,  in  both  of  which  ihe  diseftse  was  readily  cured 
h\  laying  the  tumor  oi>en,  turniitg  out  itH  contents,  and  tying  the  artery 
on  enoh  Me  of  it. 

lliemoi  rliage  from  the  Beep  Arteries  of  the  Faoe,  as  in  gnnaliob 
injuries,  if  too  copious  to  l>e  restrained  by  cold,  requires  the  ligature  of 
the  common  or  exlernhl  carotid. 

Vbhtbbral  Aktert. — Wounds  of  the  Vertebral  Artery  occasion- 
ally occur  as  the  result  of  stabs  in  the  neck  ;  and  fleveral  cases  of  trau- 
matic aneurism  in  this  situation  have  been  recorded.  In  these  wounds 
there  is  a  danger  of  mistaking  the  source  of  the  hremorrha-je,  as  pressure 
on  tlie  carotid,  if  made  below  tlie  transverse  process  of  the  sixth  cervical 
vertebra,  arrests  the  flow  of  blood  in  the  vertebral  as  well,  which  up  to 
this  ]K>int^  lies  immediately  beneath  it.  This  transverse  process  is  at 
least  two  iuchea  above  the  clavicle,  ami  lies  much  liigher  than  is  usually 
^apposed.  There  are  no  less  than  eleven  cases  on  record,  in  which  the 
carotid  has  been  tied  for  n  wound  of  tlie  vertebral,  in  consequence  of 
this  mistake.  When  the  wound  of  the  artery  is  situated  between  two 
transverse  processes,  ligature  is  almost  impossible,  and  the  Surgeon  will 
'be  obliged  to  trust  to  plugging  the  wound,  and  to  the  use  of  styptics. 
The  recorded  cases  of  tliis  injury  are  fully  reviewed  by  Holmes  iu  his 
[lectures  on  the  Surgical  Treatment  of  Aneurism. 


VCSSELa  OF  THE  UPPER  LIMB. 

fltJBCtAViAH  Arteht. — A  Wouud  of  the  Subclavian  Artery  may 
lost  invariably  be  b.oked  upon  ns  faUd  ;  though,  in  conMeqneuce  lif  the 
Tnanner  in  which  tlie  vessel  is  protected  by  the  clavicle,  this  injury  can 
Boarcely  occur  except  from  gun-shot  violence.  From  the  ra[udly  fntal 
nature  of  wounds  of  the  Hubcbivian  artery,  Traumatic  Aneurisms  in 
llii9  situation  are  not  met  witli;  but  wliere  the  artery  passes  into  the 
axilla  below  tlie  maryin  of  the  first  rib,  they  are  not  unfrequent. 

Aneurismal  Varix,  resulting  from  wound  of  the  Subclavian  Artery 
and  TeVn,  has  been  seen,  nntwiihslandiug  the  se[mration  that  exists  be- 
tween the  two  vessels,  thrnughout  their  whole  extent.     These  injuries 
iftve  likewise  usually  l^cu  the  result  of  sworct-thrusts,  and  do  not  admit 
[of  any  surgical  interference, 

AxiLi.ARv  Aktery. — In  Open  Wounds  of  the  Axillary  Artery 
Rnd  of  its  Branches,  the  rule  of  practice  consists  in  cutting  down 
tipou  the  bleeding  vessel  and  ligaturing  it  on  each  side  of  the  wound. 
Jt  must  be  Uirne  In  mind  that,  the  arterial  branches  given  off  between 
\Xhfs  lower  edge  of  the  first  rib  and  the  fold  of  the  axilla  being  very 
fTitimerous,  a  punctureil  wound  of  the  axilla  or  siile  of  tlie  chest  may 
injure  one  of  these  vessels;  though  from  its  course,  and  the  free  flow  of 
ArteriiL]  blood  that  has  followeil  the  stab,  it  may  be  supposed  that  the 
^^  axillary  artery  itself  has  been  punctured.  The  particular  vessel  injured 
^H  f-jiu  only  be  ascertained  by  ftdlowing  up  the  wound,  and  ligaturing  the 
^H  after)'  that  furnishes  the  blood. 

^H  \ti  some  casen,  however,  the  state  of  the  parts  may  be  such,  that  it 
^H  may  Ik:  impossible  to  trace  the  artery  at  the  dei>th  at  which  it  is  situated, 
^H  or  even  to  expose  it  in  a  more  superticial  situation,  as  iu  the  stump  after 
^^  *mpuuLiou  ut  the  shoulder-joint.  In  these  circiunstances,  the  rule  of 
I  ^'ptt'riug  an  artery  at  the  seat  of  injury'  may  be  departed  from,  and  Ihe 

mniti  ^rimk  should  be  tied  either  above  or  below  the  clavicle;  and  the 
Buocvsiiof  this  operation  has  boeu  suflicieut  to  justify  our  havia^rQcuN^taft 
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to  it,  rather  thnu  exhaust  the  pntient  by  any  pmlont^od  attempts  at  tbo 
Hgatiiro  of  the  vessel  in  the  0|>en  wound*  thoiip^h  I  think  that  this  ought 
flrHi  to  be  AttenipteiL  Of  15  e»MG»  in  which  the  artery  htiH  been  li^ra- 
Inied  either  above  or  Ix^low  the  clavicle,  for  hivniorrlmge  Trotn  wuuncU 
in  the  axilla  or  from  atiimps,  I  tincl  that  9  were  etired  and  6  diett.  Al- 
though the  81ICCC8R  is  about  equal  in  whichever  situation  the  vessel  be 
tied,  1  should  certainly  give  the  preference  to  the  snpraclavlenlar  o|>cra- 
tion,  owing  to  the  preater  facility  of  its  pcrfurmance,  and  the  compara- 
tive absence  of  colluterul  branches  ut  the  sent  of  ligature.  In  soma 
cAsea,  however,  especially  after  amputations  nt  tlie  shoubler,  the  elnviel« 
is  pushed  up  at  its  acromial  end,  and  then  the  artery  might  be  be^l 
I'eached  below  the  clavicle,  under  or  through  the  pectoral  muscles. 

Traumatic  Aneurism  in  the  Axilla  is  nut  of  unfrequent  occur- 
rence, arising  directly  from  gun-shot  wounds,  or  from  tlia  thrust  of  a 
knilV,  aabre,  or  other  pointed  weapon.  In  some  cflses  the  injury  nrisca 
from  a  suhcutaneoiis  rupture  of  the  vessel,  the  patient  stretchinp  out 
&ud  straining  hiB  arm  in  an  attempt  to  nave  himself  from  falling,  nnd 
eudden  snap  in  the  axilla,  which  is  followed  rapidly  by  the  formation  of 
a  diffused  unennRm. 

There  are  several  cases  on  record  in  which  axillary  aneuriam  baa  re- 
snlteil  from  violent  attempts  made  by  the  Surgeon  in  the  reduction  of 
old-standing  dislocations  of  the  head  of  the  humenis.  Thus  Pelletiiti 
mentions  a  case  of  this  kind,  in  which  the  tumor,  being  supposed  to  be 
emphysematous,  was  opened,  and  the  pntient  perished  of  haemorrhage^ 
Warren  relates  a  case  of  diffused  axillary  aneurism  resulting  from  ru|>- 
ture  of  the  artery,  in  consequence  of  the  Surgeon  attempting  to  ruiluce 
a  dislocation  of  tite  humerus  by  using  hia  toot  as  a  fulcrum  in  the  uxilla, 
but  without  taking  off  his  boot.  Gibson  has  related  three  cases  of  axil- 
lary auenrisro  following  rupture  of  the  artery,  in  the  auempt  to  reduce 
ohUstanding  dislocations  with  the  i>ulley8.  These  cases  arc  of  much 
interest  to  the  Surgeon,  as  showing  the  necessity  for  great  caution  in 
the  use  of  powerful  extending  force  in  the  reduction  of  old  di»Iocationa, 
adhesions  having  possibly  formed  between  the  artery  and  head  of  the 
bone. 

In  those  cases  of  diffused  traumatic  aneurism  of  the  axilla  that  arise 
fr(»m  subcutaneous  rupture  or  laceration  of  the  artery,  the  condition  of 
parts  is  essentially  the  same  as  in  the  case  of  an  open  wound  of  the  vessel, 
with  the  exception  of  the  absence  of  any  external  aperture  in  the  inte- 
guments. In  theM!  cases  a  tumor  of  considerable  size,  hard  or  Quctuat- 
ing,  according  to  the  state  of  coagulation  of  its  contents,  foruis  with 
more  or  less  rapidity.  If  it  have  formed  very  quickly,  the  artery  being 
torn  across,  and  the  blood  coagulating  as  it  is  effused,  it  will  not  present 
the  ordinary  aneurismal  signs,  but  may  merely  resemble  an  ordinary 
extravasation;  from  this,  however,  it  may  bo  distinguished  by  the  loss 
of  the  pulse  at  tlie  wrist,  and  by  the  mdema  of  the  arm.  If  It  form 
slowly,  the  blood  continuing  fluid,  there  will  be  the  usual  signs  of  aneu- 
rism, such  as  thrill,  pulsation,  aud  a  gushing  hot  sensation.  In  all  these 
cases,  there  Is  much  avlema  of  the  arm,  with  a  tendency  to  intlamination, 
suppuration,  and  sloughing  of  the  tumor  and  the  parts  amongst  which 
it  lies,  with  perhaps  gangrene  of  the  limb  itself. 

Some  of  these  traumatic  axillary  aneurisms  have  a  tendency  to  diilXisa 
themselves  with  great  rapidity,  filling  up  the  whole  of  the  hollow  of  the 
armpit,  and  extending  under  the  pectoral  muscles,  even  up  around  the 
shoulder.  In  otlier  cases  again,  when  more  circumscribcil,  the  diseiuM! 
may  get  well  spontaneously,  as  hap(>eued  in  cases  recorded   by   Van 
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ri«t«n,  Sal>aUer,  and  Hodgson.  In  other  instances  af^nin,  the  fli^ense 
laB  rtMiminiHi  «uiionnry  for  years,  or  has  even  undergone  consolidation 
indor  niefhcjil  treatment.  It  eannot,  however,  he  considered  sound  prac- 
tice to  leave  a  traumatic  flnourisin  of  this  artery  without  surgical  inter- 
Terenco,  after  the  firdinnry  dietetic  and  hygienic  plans  of  ti*eatiaeat  have 
failed  in  effeetin)i;  a  euro,  for  it  may  at  any  time  become  rapidly  diinised, 
)r  intlnnie  and  Kuppurate. 

The  Trfolmfnt  of  trniimatic  axillary  aneurism  must  depend  not  only 
in  the  question  whrlliei'  it  be  diffused  or  circun»8cribed  ;  hut,  if  diffused, 
dictlier  it  be  cif  recent  *»riji;in,  or  have  orij^inaled  from  puncture  or  from 
iui>enianorius  rupture  or  laceration  of  the  vessel  as  a  consequence  of  dis- 
location, frnclure,  hhiw,  or  strain. 

M'hen  a  ffifl't/Hrd  trnumntw  nnenn'xm  of  recent  origin*  rapid  formation, 

md  depcndeitt  ujion  puncture  of  the  artery,  is  met  with  in  the  axilla,  the 

treatment  niimt  he  rouducled   in  the  same  way  ns  that  of  a  wounded 

:U*ry,  without  extravusation,  in  this  situation.     As  Guthrie  very  ju*(lly 

^ea,  it  can  make  no  differen(*e  whether  the  puncture  in  the  nkin  has 

u   ur  not — the  condition   of  the  artery   must   be   the  same.     The 

ih(mtd   he  Iflid   open,  the  coairiiln  turned  out,  the  artery  soufrlit 

ligatured  where  woundiKl.     There  is,  however,  danger  after  this 

ipcratioii,  either  of  peeoufiniy  hieniorrlin<re  comins;  on   from  the  seal  of 

round,  by  Mood  conveyed  thniugh  the  collateral  vessels  which  ojteu  into 

ic  KUbscsptdar  and  circumflex  arteries;  or  else  of  the  limh  falling  into 

stale  of  gan^reue.     In  either  case,  Rnipulntion  of  the  shoulder  and 

iffin^h  the  anenri^mal  extravasation  is  the  only  practice  that  holdtt  out 

chance  of  life  to  the  patient. 

In  tlilTusfd  traumatic  aneurism  of  the  axilla  from  snbcutanoous  rnp- 
►nrc  or  hu'er.iliou  of  the  axillary  artery,  the  choice  would  lie  between 
:«»itinf?  thi*  injiirv  hy  direct  incisicm.  and  ligaturing  the  vessel  ahovo 
lavivle.  The  ligature  of  the  vessel  nbove  the  clavicle  has  been  done 
limen.  with  only  one  recovery,  two  (»f  the  patients  dying  of  gao- 
and  secondary  lia.*morrhasre.  In  the  succest^ful  case,  secondary 
irrhage  had  occuin-d;  nud  gangrene  uf  the  arm,  which  thi*eateued, 
PUS  prevented,  and  the  patient  saved,  hy  amputati<»n  at  tlu*  slioulder- 
[»int.  The  re&tdi,  therefore,  of  ligature  is  so  little  promising,  that  few 
lur^i'ons  would  be  disposed,  In  the  face  of  these  focts^  to  repeat  this 
►pern  I  ion, 

Tho  only  other  alternative  consists  in  treating  the  ntptured  artery  on 
;'  -  :  r  principle  a.?  a  wounded  one,  disregarding  the  accidental  com- 
1  '  of  lh<»  «iulxntaneou8  Hccnmnlation  of  a  few  ounces  or  pounds  of 

iluu'j,      I'hia  undoubtedly  is  the  proper  surgical  principle  on  which  to 
in  tbe*e  cases.     Its  adoption   has  Iwen  strongly  urged  by  Guthrie, 
tft  adrnntage  has  beeu  demonstrated  by  the  suLvess  attending  it  iu 
[|  ca^t*  in  wliicli  it  has  been  adopted  by  I*aget,  Syme,  and  others. 
:i  consiitts  in  compressing  the  subclavian  aliove  thv  clavicle, 
•    direct  pressure  of  the  finger,  or,  as  was  done  by  Syme  in 
by  previously  making  an   incision   over  it,  through  wliich   it 
more  readily  commaudefl;   then   laying  the  tumor  o|>en  by  & 
[ncisioD  through  the  anterior  fold  of  the  axilla  and  llie  pectoral 
turning  out  the  coagula,  and   seeking  for  and   ligaturing  the 
iri*ry  at  both  ends;  for  it  must  be  remembered,  that  the  distal  extra- 
of  the  torn  vessel  will   probably  bleed  freely,  owing  to  the  opoQ 

loses  round  the  shouhler. 
rcumscribed  Traumatic  Aneurisms  of  the  AxlllaryArtery 
ire  mit  uncouiiuonly  of  ulow  furuiutiou,  existing  for  several  munllis  or 
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jeBrs  before  they  require  operation,  altbotigh  resulting  from  punctured 
wound  of  the  armpit.  In  chronic*  oaaeH  of  this  kiiui,  the  antMirisin  is 
oeccasarily  provuled  with  a  firm  and  distinct  sac,  nnd  approAcUe»  closely 
in  its  characters  to  the  pathological  form  of  the  tliseasu. 

The  Treatment  here  cannot  he  conducled  on  the  principles  that  guide 
us  iu  the  umntigemeiit  of  a  wound,  or  of  a  diffut«ed  niieuriMm  of  recent 
oceuiTcnce  of  this  artery;  for  not  only  is  tlie  circumHcrihed  aneuri^tiu 
provided  with  a  sac,  hut  the  vessel  at  tlie  point  injured  will  very  proha- 
i)ly  be  found  to  have  undergone  chnufyps  thai  render  it  liilie  ahle  to  bear 
tlie  Bpiilicution  of  the  lignture.  Jl  will  he  softened,  thickened,  and  Ir^ce- 
rahlc,  with  perhaps  a  wide  funncl-sliiiped  aperture  leading  into  the  »4ac, 
which  will  be  closely  incoiporaled  with  the  neighboring  parts.  Bui, 
indeed,  the  trealmenl  of  this  t'orni  of  circumscribed  traumatic  aneurism 
by  the  ligatui'e  of  tlie  artery  on  the  proximal  side  of  the  sac,  liaA  1»een 
found  to  be  attended  with  remarkHble  success,  lu  eight  recorded  cases 
iu  which  tills  operation  has  been  pciformcd,  not  one  fatal  result  has  been 
noted.  \\\  all,  the  aneurism  arose  fiom  stabs  or  gun-sliot  tvouuds,  and 
ba<l  existed  for  variniia  periods,  between  two  weeks  and  four  years.  In 
four  of  the  cases  the  artery  was  ligatured  above,  and  in  four  bi'low  the 
cluvide;  and  in  onectise  of  each  category  there  was  suppuration  of  the  sac. 

The  particular  jioint  at  which  the  artery  should  be  ligaluretl  must  d^ 
pend  upon  the  condition  of  thu  tumor.  If  this  be  of  largo  size,  or  nne»e 
from  the  upper  part  of  the  axillary  artery  above  or  immediately  l>elow 
the  pectoralis  minor  mut^cle,  there  is  no  choice  but  to  deligate  the  vessel 
above  the  clavicle.  Should,  howevi  r,  the  principnl  increase  in  the  tumor 
take  place  in  a  direction  downwards  and  forwards  under  the  great  pec- 
ti)ral  muscle,  the  portion  of  the  artery  immediately  below  the  clavicle 
appeflring  to  be  free  from  disease,  the  question  would  arise  a^  to  whether 
this  part  might  not  lie  selected  for  the  application  of  tlte  ligature;  and 
as  the  results  of  l)olh  operations  have  hitherto  been  equally  favorable, 
this  must  rather  be  deterrainetl  l>y  the  peeulinrities  in  each  case  than  ou 
more  general  grounds.  Most  Surgeons,  I  think,  would  however  prefer 
ligaturing  the  artery  above  the  clavicle,  as  being  a  simpler  pi*ocee<1ing 
than  tying  it  below  that  bone;  which,  moreover,  has  the  disadvantage  of 
bringing  the  scalpel  into  very  close  proxiujity  with  the  sac,  which,  were 
it  to  stretch  upwards  under  the  pectoralis  minor  to  a  greater  extent  than 
could  be  discern] hie  exlornally,  might  possibly  be  openeci  by  the  knife, 
as  has  even  happened  in  operating  above  the  claviele.  Ithasl>cen  re- 
commended to  ap[]|y  tlie  ligature  between  the  sac  and  the  origins  of  the 
eubseapulnr  and  posterior  circumflex  arteries,  below  the  former  and  al>ov« 
the  latter;  but  this  is  an  Ruatomical  imjmssibility,  if  the  aneurism  be 
situfited  above  the  lower  bonier  of  the  axilla. 

Compression  of  the  artery  on  the  distal  side  of  the  tumor  fiuceee*1ed 
in  curing  the  disease  in  a  case  that  was  under  Goldsmith  of  Vermouth 

JJrachial  Artkry. — The  haMuorrhage  from  Wounds  of  the  Bra- 
chial Artery  may  sometimes  be  arrested  bj'  the  employment  of  me- 
thodical compression,  but  usually  it  requires  tlie  ordinary  ligature  on 
each  side  of  the  aperture. 

This  vessel  may  occasionally  Ijc  punctured  in  venesection.  This  acci- 
dent, which  was  formeily  of  frequent  occurrence  when  venesection  was 
practised  by  professed  phlebotomists,  now  very  rarely  happens.  Should 
a  Surgeon  be  so  unfortunate  as  to  puncture  the  brachial  artery  in  this 
way,  he  may  prevent  injurious  conscijuences  by  keeping  up  a  proper 
degree  of  pressure,  by  mcajjs  of  a  graduated  compress  appbed  iuiuiedt- 
ately  on  the  occurrence  of  the  accident.     With  this  view,  the  tlngem, 
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hftnd,  anH  fore-Arm  Havc  been  very  carefully  paddod  and  bandaged,  a 
well-made  graduated  compress  ahunld  be  firmly  applied  over  Ihe  seat  of 
puncture,  and  retained  there  for  at  least  ten  days  or  a  fortnight.  Should 
the  aperture  in  the  nrtery  not  be  closed  in  thitt  way*  either  acircum8cril>ed 
false  aneurism,  n  varicose  aneurism,  or  an  aneurismal  vai'ix  will  form, 
according  to  its  Kiiuniioit  in  reliitioii  to  the  vein. 

In  the  Ciroumsoribed  Traumatic  Aneurism  at  the  bend  ofjthe 
arm,  followiug  a  woimd  of  the  brachial  nrtery,  we  have  the  usual  soft 
or  semi-solid  ptdsatin<;  tumor,  which  can  rcn<lily  be  emptied  on  pressure, 
and  possesses  more  or  less  bruit.  This  disease  may  be  treated  in  one  of 
three  ways:  I,  by  compression  upon  or  ahove  the  tumor;  2,  by  ligaturing 
the  artery  leading  to  it;  f>r  3,  )>y  cutting  through  the  sao,aud  deligating 
tbc  vessel  on  each  side  of  the  a|H>rture  in  it. 

The  compression  of  the  tumor  has  often  l)een  successfully  practised. 
It  may  he  done  by  moans  of  a  graduated  compress  on  the  tumor,  and 
the  application  of  a  riujj-toiirniquet  over  the  nrtery  :  the  tumor  becoming 
consoliituted,  and  grmlually  undergoing  absorption.  In  employing  com- 
pression great  care  uuist  be  taken,  however,  not  to  induce  hloughiug  of 
the  tissues  over  the  tumor  t»v  sudden  and  loo  forcible  pressure.  The 
limb  Hhould  l>e  carefully  bunduged  up  and  maintained  in  the  semi-flexed 
position.  8lioidd  this  plan  not  succeed,  we  must  be  guided  in  our  ulte- 
rior measures  by  the  particular  conditions  of  the  case.  If  tlie  tumor  be 
of  reuent  origin,  soft  and  compressible,  or,  though  of  longer  duration, 
larg«,  with  a  thin  sac,  and  danger  of  becoming  ditfu^*<l,  it  shouM  be 
treated  by  direct  incision,  and  the  artery  be  dcligated  on  each  side  of 
the  wound  in  it.  Should,  however,  the  tumor  be  small,  or  but  of  mo<le* 
rate  size,  and  the  sac  be  tolerably  thick  and  Qrm,  so  as  to  admit  of  the 
deposit  fif  laminated  fibrine,  we  may  treat  it  by  dcligntion  of  the  brachial 
artery,  either  in  the  middle  of  the  arui,  or,  as  Anol  did  witli  success, 
ifnmediately  above  tlie  tumor.  In  the  event,  however,  of  the  disease  not 
l>«ing  cured  in  thii*  nay,  incision  of  the  sac  must  be  liad  recourse  to,  as 
J  have  known  to  be  necessary  in  a  case  in  which  the  brachisl  artrry  was 
tied  sl>ove  the  tumor,  which  was  large,  with  a  thin  sac,  the  pulsations 
returning  in  a  few  days,  and  the  tumor  continuing  to  enlarge. 

Varicose  Aoeurism,  at  the  bend  of  the  tirm,  presents  the  ordinary 
character  of  the  ilisea«e.  Occasionally,  though  rarely,  it  would  appear 
tbat  the  aperture  of  communication  between  the  aneurismal  nac  and  the 
vein  becomes  closed,  and  thus  the  varicose  is  converted  into  the  ordinary 
circumscribed  traumatic  aneurism. 

The  Trcainifut  uf  this  affection  must  be  conducted  on  different  prin- 
ciples from  that  of  the  ordinary  circumscribed  variety;  for  whatever  be 
the  dcnsit}'  of  the  sac,  it  is  ne%'er,  as  has  already  been  explained  ( p.  328), 
a  IK-rfccl  one,  having  always  an  opening  into  the  vein  which  would  pre- 
vent its  proper  cbtsure  by  the  deposit  of  laminated  fibrine.  In  four 
Cftflcn  related  by  Sabatier,  which  were  iroatwi  by  Anel's  operation,  am- 
putation became  necessary  in  two;  and,  in  the  other  cases,  the  operation 
by  incision  of  the  sac  was  required  before  a  cure  could  bo  effected.  The 
sac  must  therefore  be  laid  open,  and  tlie  vessel  tied  on  each  side  of  it  in 
vUe  way  that  has  Ik-en  recommended  in  the  treatment  of  varicose  aneu- 
rism, ftud  witli  the  caution  there  laid  down.  If  the  varicose  aneurism 
^  convt-rted,  after  a  few  days,  into  the  circumscribed  form,  the  aperture 
into  tite  vein  becoming  occluded,  ligature  of  the  artery  aboyc  the  sac 
B»tty  be  successfully  employed,  or  compression  may  succeed  in  curing 
*^e  disease. 
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In  Aneurisxnal  Varix  of  tho  arm,  a  roller  and  compress  are  all  that 

can  lie  required. 

Vkshklb  of  thk  Fobe-abm  and  Palm. — The  nrtericB  of  the  fore-ami 
are  very  commonly  woiin<Ie<I  by  pieces  of  glass  or  earthenware,  or  by 
knives.  In  every  cane  the  bleeiling  point  must  be  ctit  down  upon,  nod 
both  ends  nf  the  ve&sel  tied.  Tliifi  rule  is  peculiarly  imperative  in  this 
siluation.  on  account  of  the  freedom  of  the  HnastomoHis  through  the 
palmar  arches.  Jn  many  of  these  cases  the  bleeding  is  at  first  very  free, 
but^  being  airested  by  pressure,  does  not  break  out  again  uiiiil  eiaht  or 
ten  days  have  elapseil ;  when,  the  arm  being  much  infiliriiied  with  blow!, 
inflntned,  and  swollen,  double  ligature  of  the  vessel  at  the  sent  of  injury 
has  to  be  practised  under  somewhat  difficult  and  uufavorable  ciioiim* 
stances. 

Traumatic  Aneurism  of  the  Radial  and  Ulnar  Arteries 
nsually  assumes  the  circumscribed  form,  owing  to  the  pressutp  em- 
ployed at  the  time  of  injury  confining  the  extravasation.  If  it  l)e  sraall 
and  recent,  and  Bitualed  superficially  at  the  lower  part  of  the  forc-ann, 
or  If  it  be  in  any  "'ay  difl!"uscd,  the  bettor  plan  ia  to  cut  down  upon  and 
through  tlie  tinnor  at  once,  ligaturing  the  vessel  on  each  side.  If,  how- 
ever, the  nncnrism  be  deeply  seated  amongst  the  mass  of  muscles  at  the 
upper  part  of  the  fore-arm,  near  the  elbow-joiut,  the  wound  having 
healed,  jind  the  soft  parts  covering  it  being  healthy  and  firm,  liie  advice 
given  by  Liston  appears  to  be  most  judicious:  rather  tlinn  ciitlinj; 
through  tlie  muscles  and  detaching  their  connections,  he  rec(»mmend3 
that  the  aneurism  should  be  left  to  attain  some  consistence,  and  then 
that  the  brachial  artery  be  secured  in  the  mid-arm.  In  such  cases  as 
these,  hIso,  compressiun  of  the  brachial,  with  moderate  pressure  on  the 
tumor  itseir,  hiis  effected  a  cure. 

Wounds  of  the  Palmar  Arches  not  nnfrcqnently  occur  froin  the 
breaking  of  glass  or  china  in  ihc  hand,  or  stabs  from  some  pt>inted  in- 
strununi,  anti  are  alwnya  troublesome  to  manage.  If  the  Surgeon  sees 
the  coKL*  shortly  after  the  infliction  of  the  wound,  be  ra:iy  endt'svor,  by 
enlarging  the  ajierture  to  a  moderate  extent,  and  with  due  attention  to 
the  tf^ndons  nn*!  nerves  of  the  part,  to  secure  the  bleeding  vessel. 
Should  he  fail  in  dtfing  this,  which  he  certainty  wilt  if  it  l*c  the  deep 
arch  that  is  injured,  a  graduated  compress  must  be  well  and  flrmly 
applied.  If  this  be  ]>roperly  done,  it  will  very  commonly  b^  an  etfective 
means  of  arresting  the  haemorrhage.  If  it  be  loosely  and  inetfectually 
put  on,  it  will  be  worse  than  useless.  The  proper  mode  of  putting  on 
this  compress  is  as  follows.  A  tourniquet  having  bet'U  applied  on  the 
brMchiid  artery,  the  wound  must  be  carefully  cleared  of  all  foreign 
bodies,  and  wiped  dry;  each  finger  is  then  to  be  separately  and  oare- 
fully  bandaged.  A  wooden  splint  is  then  to  be  put  on  the  b(u*k  of  the 
hantl  and  the  lower  part  of  the  fore-arm.  A  tiim  wetl-mndv  grnduatofl 
compress  is  now  to  be  placed  with  the  apex  downwards  on  the  wound, 
so  as  to  bring  and  press  the  edges  together,  ancl  scMiixdy  bandaged 
against  it.  1'he  circulation  thi*ough  the  limb  should  still,  if  ]K>ssiblc.  bo 
controlled  with  a  ring-tourniquet,  applied  on  thai  artery  above  the  wrist 
which  appears  most  to  correspond  with  the  arch  wounded,  or  livtler 
still,  on  the  brachial  itself;  or  the  elbow  may  lie  forcibly  fiL'X('d,aud  the 
fore-arm  bandaged  to  the  arm  in  this  position,  80  that  thu  hand  rests 
upon  ihe  shoulder.  The  compress  and  limb  must  be  left  undisturbed 
for  at  least  five  or  six  days,  when,  the  brachial  being  compressed,  the 
dressings  may  be  taken  olf,  and  the  state  of  the  palm  examined.  8honld 
the  wound  be  healing  and  look  well,  the  hand-spliut  and  compress  may 
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rc-Bpplicd ;  bnt  ebonld  tlie  palm  be  sloaghy  and  infiltrated,  with  a 
tendency  to  hfemorrhn^c^  it  will  bo  useless  again  to  resort  to  ooinprea- 
aion.  and  oihcr  inonnH  must  be  employed. 

Should  an  invtfi'cHual  attempl  tmve  been  made  to  arrest  the  primary 
In^mtirrlm^e,  or  sli'Mild  the  cnse  not  be   seen  until  severnl  days  have 
eUpsed,  when   sccondiiry  hii^niorrhii^e  has  occurred*  and  the  pnlm  haa 
become  infUtrntcd  and  swollen,  pressure  can  no  Ioniser  be  boriio  upon 
the  scat  of  injury,  nn<l  it  is  useless  to  endeavor  to  search  fttr  the  injured 
rcsscl  in  the  midst  of  sloughy  and  infiltrated  tiBsucs,  through  a.  nuri*ow 
wound  which  cannot  be  enlarged  without  danger  of  disorijanising  the 
band.     In  these  circumstances*  it  is  necessary  to  deviate  from  the  ordi- 
nary rule  of  practice  in  wounded  arteries,  and  the  Ilunterinn  f»|>eration 
must  be  performed.     The  Suri^eon  may  either  tie  botli  arteries  above 
he  wrist,  or  at  once  deligale  the  brnchial.     Both  methods  of  treatment 
are  their  iidvoi'ntus.     ]   pi-efer  the  simultaneous  ligature   of  the  two 
riea  of  the  fore-arm,  just  above  the  wrist,  where  they  are  superficial 
and  very  easily  roac-lied.     In  several  cases  under  my  tare,  the    radiid 
nd  ulnar,  immediutvly  above  the  hand,  have  lieen    tied   at  the  same 
iroe  with  complete  success,  and  1  have  never  seen  a  case  in  which  this 
>eratii»n  has  failed  ;  but  should  it  do  so,  or  should  Inemorrhage  oecur 
this,  as  might  liappen  in  the  case  of  an  enlarged  median  or  inter- 
ns artery,  the  Stirgeon  must  have  recourse  to  compression  or  liga- 
ture of  the  braoliiai. 

Oircuxnscribed  Traumatic  Aneurism  in  the  Palm  is  by  no 

means  of  frequent  occurrence.     It  may,  however,  follow  wounds  of  the 

almar  arches.     In  such  a  ease  as  this,  it  would  be  clearly  out  of  the 

ue&tion  to  lay  open  the  sac,  and  to  search  for  the  injured  vessel  in  tlio 

idst  of   the  aponeurotic  and  tendinous  structures   of   the    hand.     It 

<KiU1   consequently   be  necessary,  either  to  tie  the    radial    and    ulnar 

rieries  immediately  alnive  the  wriHi,  or  to  lijjalure  the  brachial  in  the 

iddte  of  the  arm.     The  latter  plan  should  be  pivferred ;  as,  were  the 

mcKle  of  treatment  put  into  practice,  the  sac  might  continue  to  be 

by  the  inteiosseous  artery,  as  hajipcned  in  a  case  of  Uoux's,  in  which 

tient  died  of  hwmurrhage  from  the  palmar  aneurism  after  the  li^a- 

of  both  arteries  of  the  fore-arm.     In  the  case  represenletl  (  Kig.  131), 

>n  successftdly  li^^alured  the  brachial  in  the  mid-arm, after  compres- 

u(>oD  it  hail  failed  to  etfect  a  cure. 


^ 
* 


VESSELS  OF  THE  LOWER  LIMB. 

Fjimoral  Artery. — The  hfemorrhnge  from  the  Femoral  Artery, 
Common,  Superfioial,  or  Deep,  wlien  wounded  is  always  very  pro- 
se.    In  all  castas,  ligature  of  the  wounded  vessel  at  the  scat  of  injury 
bould,  if  possible,  be  practised. 

If  a   Diffused  Traumatic  Aneurism  have  already  formed,  the 
artery  sh^udd  bo  commanded  by  a  loinniqnet,  as  it  passes  over  the  brim 
of  the  i>elvis,  the  sac  laid  open,  and  the  bleeding  vessel  sought  for  and 
lied.     (Jnthrie  has  collected  a  great  numl>er  of  cases,  which  prove  in- 
conlcstnbly  thai  the  general  principles  of  treatment  in  wounded  arteries 
laust  not  be  departed  from,  when  the  arteries  of  tlie  groin  or  thigh  are 
wounrtetl.     On  the  contrary,  the  facility  with  which  in  most  cases  the 
circulntion  \»  kept  up,  and  the  readiness  with  which  secondary  ha*mor- 
't's^contes  on  as  a  consequence  of  the  free  anastomoses  in  this  situa- 
^''^ '■ender  the  rule  of  practice  of  applying  a  ligature  on  each  side  of 
^<?  "Oiind  in  the  vessel  peculiarlj- stringent  iu  all  recent  arterial  wounds 
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in  this  part  of  the  bofly.  Secondary  lijeinorrhage  and  gangrene  of  the 
limh  are  ihe  great  sources  of  danger  here.  When  gangrent'  is  imminent, 
or  has  come  on,  amputation  is  necesaaril}'  the  sole  resource.  With 
regard  to  fieconilary  Incinorrhage  supervening  after  ligjiliiic  of  the  artery, 
at  the  ttvat  of  j;yury,  there  is,  I  tliink.  no  safe  course  hul  removal  of  llie 
limh.  Where  the  artery  has  been  tied  higher  up,  as,  for  instance,  when 
the  external  iliac  has  been  ligatured  for  recent  wounds  or  traumatic 
nnenri^ms  in  the  groin  or  upper  part  of  the  thi^h,  the  ineraorrlinge  ap- 
]%ara  to  have  relumed^  or  gangrene  to  have  8ui)ervened  in  all  the  cases. 
This  fact  was  remarkably  illustrated  in  tiie  Crimean  War.  Thus, 
Mncleod  stales  that  the  French  in  one  hospital  at  Constsntlnopic  liga- 
tured the  femoral  at  a  distance  from  the  wound  for  secondary  liAfmor- 
rhase  seven  times,  and  that  all  the  cases  failed. 

If  the  traumatic  aneurism  have  assumed  a  circumscribed  character,  it 
roust  be  treatcfl  on  tlie  principles  laid  down  for  this  form  of  the  tlisense, 
the  supplying  artery  being  ligatured  al»ove  the  tumor;  and  cases  are 
not  wanting  in  pnwf  of  the  success  of  this  practice. 

It  occasionally,  lliough  rarely,  happens  that  a  Varicose  Aneurism 
is  formed  in  the  groin  ur  upper  )mrt  of  the  thigh,  as  the  result  of  wound 
of  the  artery  and  vein  in  this  situation.  It  usually  pri'sents  the  ordinary 
characters  of  this  disent^e,  but  some  peculiarities  have  occasionally  been 
met  with.  Thus,  in  a  case  related  by  Horner,  there  was  a  wavy  motion 
in  the  femoral  vein  on  the  uninjured  side,  arising  from  the  blood  in  the 
wounded  vesHel  communicating  a  thrill  upwanls  to  that  containeil  in 
the  vena  cava.  In  a  case  relate<l  by  Morrison,  it  is  stated  that  a  tumor, 
as  large  as  the  hunuin  uterus  at  the  third  month  of  pregnancy,  commu- 
nicated with  the  injured  vein. 

The  7yfatmtini  of  this  disease  is  exceedingly  uDsatisfactory,  Of  four 
cases  in  which  the  -external  iliac  artery  was  tied,  a  fatal  termination 
occiirred  in  every  instance;  two  of  the  patients  dying  of  gangrene  of  the 
limb,  and  the  remaining  two  of  secondary  ha»m'>rrhage  and  consecutive 
pneumonia.  It  lias  consequently  been  proposed  by  Guthrie  thai  the 
tumor  be  laid  o[)en,  and  the  artery  secured  above  and  l>elow  Itie  a|>erture 
in  it.  As  this  plan  has  never  been  fairly  put  into  practice,  it  would 
Iierhaps  he  useless  to  speculate  on  tlie  chauces  of  success  likely  to  attend 
it;  yet  we  must  bear  in  mind,  that  laying  open  on  aneurism  of  this  kind 
in  the  groin  is  a  very  different  matter  from  adopting  the  same  proce<Uire 
at  the  bend  of  the  arm,  or  in  a  situation  where  the  Surgcun  can  readily 
commanil  the  artery  un  the  proximal  sitle  of  the  sac.  The  gush  of  blootl 
from  ao  large  an  artery  as  tlie  common  femoral  would  be  so  great  that, 
with  wlialever  rapidity  the  operation  were  pcrfortne<l,  there  would  lie 
considerable  risk  of  the  patient  sutfering  a  fatal  hwuiorrhago,  liefore  the 
vessel,  matted  and  incorporated  as  it  would  he  with  surrounding  parts, 
could  be  separated  and  secured  ;  and  the  ligature  of  the  vessel  would 
proliably  be  followed  by  gangrene  of  tiie  limb.  The  ilanger  of  a  frttal 
restdt  from  immoderate  luemorrhage  lias  now  been  completely  obviated 
by  the  usi*  of  tin.'  aorta  compressor. 

Vessels  or  tue  Leo  and  Foot. — Peep  stabs,  cuts,  and  gun-shot 
wounds  of  the  leg  may  he  followed  by  profuse  hiemorrtiage  from  a 
wr»undeil  artery.  It  may  not  always  he  easy  to  iletermine  with  accuracy 
which  of  the  arteries  is  woun<te<^l :  whether  it  be  one  of  the  tibials,  the 
peroneal,  or  only  large  muscular  branches.  This  is  more  esttecinlly  the 
case  when,  in  consequence  of  fracture,  a  pulsatory  extravasation  of  blood 
forms  in  the  calf  When  there  is  an  open  wound,  the  direction  taken  by 
it  will  probahly  enable  the  Surgeon  to  solve  the  question. 
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In  the  Trfalment  of  artcrinl  bleeding  from  tlio  leg — whether  calf  or 
front — the  Surgeon  rany,  especinlly  if  it  be  not  ver)'  profuse,  try  to  arrest 
it  by  cotnpreBs,  banrlage«  and  |K)&itioii.  SliouUl  these  modes  full,  re- 
course must  Ik*  hnd  to  operation. 

When  the  Posterior  Tibial  Artezy  is  wounded,  there  is  no  reason 
to  deviate  from  the  usual  principle  of  treating  a  primary  hiemorrltage 
from  a  wounded  artery,  viz,  to  cut  down  on  the  vessel  at  the  se.it  of 
injury,  and  tie  it  above  and  below  Ihe  wound  on  it.  The  same  rule  of 
ireatment  applies  to  Wounds  of  the  Anterior  Tibial  and  Pero- 
neal Arteries.  In  performing  this  operation,  if  the  posterior  tibial 
be  wounded  in  the  upper  two-thirdn  of  its  course,  the  Surgeon  will  have 
to  cut  freely  by  the  side  of  or  through  the  muscles  of  the  calf.  This  he 
ZDUst  do  in  the  direction  of  their  fibres,  injuring  them  by  transverse  in- 
cision as  litlle  as  possible;  and,  liy  takin>{  the  track  of  the  wound  as 
bis  guide,  tht*  l)loeding  vessel  will  at  last  l>e  i*eaehed,  and  must  then  be 
tied  in  the  usual  way.  Such  an  operation  practise<l  on  a  person  with  a 
tuuMCular  limb  that  is  intlltrated  with  blood  anil  inllrimnmtory  elfusions, 
is  in  the  highest  degree  diflicult.  In  the  lower  third  of  the  leg  the  arte- 
ries are  superficial,  and  reached  with  conipiirative  ease. 

When  the  luemorrhage  is  not  primary,  but  vonste.cutioe^  or  if  a  diffused 
aneurism  have  formed,  with  or  without  external  wound,  as  in  the  case 
of  fracture,  Surgeons  have  occasionally  had  recourse  to  the  ligature  of 
tbo  superficial  femoral  artery,  with  success.  The  artery  may  be  tie<l  in 
Scarpa's  triangle,  or^  what  would,  I  think,  be  better  in  such  a  case,  in 
Hunter's  canal.  When  ligature  fails,  amputation  is  necessarily  the  only 
resource.  In  one  of  the  successful  caHes  8.  Oo<>i>er  ligatui'ed  the  popli- 
teal— a  plan  thnt  has  found  favor  with  the  French  Surgeons.  In  another, 
Dupuxtren  tied  the  sui>eiHcial  femoral  for  a  pistol-bullet  wound  in  the 
Ic^.  The  others  were  cases  of  diffused  aneurism,  arising  from  a  secon- 
dary hemorrhage  occurring  in  the  course  of  a  fracture. 

The  subject  of  Wound  of  the  Tibial  Arteries  as  a  result  of 
fracture  of  the  tibia,  will  be  more  fully  discussed  in  Chapters  XX.  and 

:xxi. 

Small  Circumscribed  Aneurisms  arc  occasionally  met  with  in  the 

t,  in  consequence  of  wound  of  one  of  the  plantar  arteries,  as  in  o^»era- 

tions  for  clubfoot.     If  pressure  Imve  failed  in  preventing  or  curing  the 

(lisease,  the  only  course  left  to  the  Surgeon  is  to  lay  ttie  tumor  0[>en, 

»Dd  to  ligature  the  artery  on  each  side  in  the  usual  way. 

Gluteal  Artery — ^"Traumatic  Aneurisms  of  the  Gluteal 
Artery  are  of  less  fi-equent  occurrence  llian  might  a  priori  have  heen 
imagined,  from  the  situation  of  the  vessel  exposing  it  to  injury.  These 
fiDetirt?*ms  ma3'  acquire  an  enormous  size.  In  .John  HelPs  celehratud 
CAse,  the  tumor  is  said  to  have  l»een  of  **  prmiigious  size,"  and  to  have 
coDtainc<i  eight  pounds  of  blood.  In  Syme's  case  the  tumor  was  as 
large  as  a  man's  head  at  the  base,  occupied  the  whole  hip,  and  rose  into 
a  blunt  com^ 

The  Treatment  that  shouhl  be  adopted  in  these  eases  is  to  compress 

Ilbe  aoita  by  means  of  Lister's  tourniquet;  then  to  lay  open  the  tumor 
frevh ,  ttiru  out  iIm  contents,  and  pHHS  a  ligature  by  means  of  an  aneurism 
ornievus  needle  round  the  short  trunk  of  the  gluteal  as  it  emerges  from 
tUe  (telvis* 
Mil  'T    ,1         ,  ^^M 
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CHAPTER  XVII, 


ENTRANCE  OF  AIR  INTO  VEINS. 


Thr  Entrance  of  Air  into  a  Wonndefl  Vpin,tiiongh  an  ncfMflent 
rare  oci;urrenei!,  ie  one  tliul  uLTiisioiis  such  peculiar  and  ularming  9>tn{>- 
lomR,  thnt  it  becomes  noct>sflAry  to  he  ncqnninted  with  the  cireuniAtaiicot 
attending  it ;  untl  its  study  is  the  more  interesting  to  the  practical  i?nr» 
geon,  as  it  is  chielly  in  the  course  of  oimrations  that  this  cooditiun 
occurs. 

In  surgical  practice,  we  meet  only  with  spontanemts  admission  of  sir 
into  tlie  oiicnlution.  This  was  first  observefl  in  the  yt'ar  I8l8,  In  «  case 
in  wiiich  tht^  internal  jocular  vein  wns  openeil  during  the  removal  of  a 
large  tumor  from  the  right  slmulder  hj*  Beanchesne.  Tho  investigation 
of  this  enlyecl  is  cotiscr|Hently  a  comparatively  recent  matter,  in  which 
the  labors  of  the  Oommis»ioners  of  tlie  French  Academy  are  conspicu'iuB, 
and  the  names  of  Magendie,  Amussat,  Cormnck,  and  NVattmunn  are  dis- 
tinguished. 

ItKsui.Tti  OP  Experiments  on  Animals. — As  cases  of  ihe  entry  of  air 
into  the  veins  comparatively  seldom  occur  in  man,  it  is  necessary  to 
Bludy  the  phenomena  accompnnying  it  on  the  lower  animats.  It  liaa 
long  been  known  to  physiologials  thnt  the  forcible  introduction  of  air 
into  tlie  circulation  would  kill  an  animal  ;  and  Morgngni,  Valsalva, 
Bichat,  and  Nysten  have  made  this  a  sid'ject  of  observation  and  ex|)eri- 
mcut.  The  donth  of  the  animal  in  these  cases  appears  to  be  depon»lenl 
partly  on  the  qunnlity  of  air  injected,  and  partly  on  tlie  rapidity  with 
which  it  is  thrown  in.  Bichat  supposeii  thnt  a  single  bubble  injected 
into  the  circulation  killed  the  aniniid  with  the  ra[)itUty  of  lighming;  but 
this  is  erroneous,  as  shown  by  Nyslen.  I  have  on  several  occasions 
injected  two  or  three  cubic  inches  of  air  into  the  jngidar  vein  of  a  dog, 
without  prodticing  death,  though  mnch  distress  resulted.  The  rapidity 
with  which  the  nir  is  thrown  in  exercises  a  considerable  influence  n|>on 
the  result.  If  bbjwn  in  quickly,  a  smalt  quantity  mny  kill  ;  if  thrown 
in  slowly  and  gradually,  a  large  quantity  may  be  injected  without 
destroying  life,  the  blood  appearing  to  absorb  and  carry  away  the 
gaseous  fluid.  In  experimentn  which  I  have  made  on  the  subject,  I  have 
observed  the  following  phenomena  in  cases  where  death  was  produced. 

On  exposing  the  internal  jui^ular  vein  low  in  the  neck,  and  puncturing 
it  at  a  place  where  the  flux  and  reflux  of  the  blood  are  plainly  discernible, 
there  is  pcrceiveil,  in  the  first  inspiratory  effort  made  by  the  animal  a^r 
the  wound,  a  ]H.>cnliar  Inpping  or  gurgling  liquid,  hissing  sound:  the 
nature  of  the  sound  depentling  partly  on  the  size  and  the  situation  of 
the  opening  in  the  vessel.  At  the  same  time,  a  few  bubbles  of  air  are 
seen  to  be  mixeil  with  blood  at  the  orifice  in  the  vein.  The  entr.ince  of 
the  air  is  immediately  folbtwed  by  a  btruggle.  during  the  deeiwr  inspi- 
rations of  which,  fresh  quantities  of  air  gain  admittance,  the  entrance  of 
e^ch  portion  I>eing  attende*!  by  the  peculiar  sound  above  described  On 
listening  now  to  the  action  of  the  heart,  a  loud  churning  noise  will  be 
heard,  synchronous  with  the  ventricular  systole;  and  the  hand  will,  if 
applied  to  the  parictcs  of  the  chest,  feel  at  the  aamc  time  a  peculiar 
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bubbling,  thrilling, or  rasping  sensation,  occasioned  by  the  air  and  blood 
leiiig,  an  it  were,  whi|>|>eti  logutlicr  uniongsl  the  colnmiife  CBinuie  and 
ihouhe  tcndineie.  A«  the  iiitr(»d«clion  of  air  continues,  the  circtilation 
'crimc*  {;ra<liinlly  more  feehle  and  iunguid  ;  the  heart's  action,  however, 
ng  ftiily  tiH  fureihle  an  niiturnl,  if  not  more  so.  The  iiniiiial  soon 
K'coinei-i  unable  to  slaml ;  if  placed  upon  its  feet,  it  rolU  over  on  unc 
ndu,  utters  u  few  plaintive  cries,  is  convulsed,  extrudes  the  ficces  and 
iriiie,  and  dies.  If  tlie  thorax  be  immediately  opened.  It  will  l»c  seen 
hat  the  heart *B  action  is  contiiuiiiig  regularly  and  forcibly,  and  that  tho 
lulmonic  cavities,  though  filled,  do  not  ap[>ear  distended  beyond  their 
ordinary  size. 
Peath  occurs,  as  I  have  shown  in  a  paper  on  this  subject,  published 
the  158th  nnml>er  of  tho  Edinburtjh  MeiUval  and  Sitrgirat  Journal, 
tu  conaequence  of  the  air  and  blood  being  beaten  up  together  in  the 
ht  CAviiiea  of  the  heart  into  n  A]muiou^  froilu  which  cannot  he  pro- 
died  through  the  pulmonary  vos^ela;  hence  there  is  a  detlciont  supply 
hlitod  to  the  brain  and  nervous  centres,  an<l  fatal  H3*ncope  conies  on, 
U'ndc*!  ii«ually  by  convulsions.  In  addition  to  this  the  frothy  mixture 
the  ventricles  has  not  sufficient  resistance  to  press  upon  and  to  close 
he  valves  of  the  heart,  and  the  orgnu  soon  comes  to  a  stand-sLrll. 
bi»ONTANKois  Entry  of  Aih  into  tiik  Vkins  op  Man  is  attended  by 
ro  disiincl  t^ets  of  phenomena,  unc  of  a  local,  tho  other  of  a  constitu- 
ional  character, 

Xtocal  Phenomena. — These  consist  of  a  |>eculinr  sound,  produced  by 
he  entrance  of  the  nir,  and  of  the  appearance  of  bubbles  about  the  wound 
the  vein.  The  sound  is  of  a  hissing,  sui-king,  gurgling,  or  lapping 
haracier,  and  never  fails  to  indicate  the  serious  nature  *(f  tho  accident 
lal  lias  occurred.  When  once  tieard,  whether  iti  man  or  in  the  lower 
lals,  it  can  never  be  mistaken.  It  has  fortimately  fallen  to  ray  lot 
inv  thi>^  sound  in  the  human  subject  on  one  occasion  only,  in  a 
It  who  had  nttempteil  suicide  by  cutting  his  throat.  Tbc  wounded 
itenial  jugular  was  being  raised  for  the  purpose  of  having  a  ligature 
ised  under  it,  when  a  loud  hissing  and  gurgling  sound  wan  heard,  and 
»mtt  bnbblts  (tf  air  appeared  abotit  the  wounti ;  the  patient  l>ocame  faint, 
id  greatly  oppressed  in  his  bi-eathing.  The  ligature  was  immediately 
[hi4'^tted,  the  Ijiiniuess  gradually  passed  off,  and  no  bad  couscquencea 
i»u«d. 

Tho  Constitutional  Effbots  are  usually  very  marked.  At  tfae 
»Dt  of  the  entry  of  the  air,  the  patient  is  seized  with  extreme  fiiint- 
aud  a  gud<len  oppression  about  the  chest;  lie  usually  scroamn  uuC 
:claim4  that  he  is  dead  or  dying,  and  continues  moaning  and  whining  ; 
the  pulse  iK'Comea  nearly  in)perceptil>le,  and  the  heart's  artion  lal)oritig, 
nipid,  Hud  feeble;  death  conimordy  results,  but  not  instantaneoubly,  in 
nuny  cases  at  least.  Thus  neHUcliesne's  prtiient  lived  a  quarter  of  an 
liuMr  after  the  occurrence  of  the  accident;  Mirnult's  hrtween  three  and 
^"ur  hours;  and  Clemot's  several  liours.  Amongst  tlieotlier  rcc<frdcd 
fttfll  caKCi,  I  iiave  not  been  able  to  Hnd  any  but  vague  statements  as  to 
^"'  length  of  time  during  which  the  patient  survived, 
'f  the  patient  survive  the  imme<iiate  cHects  of  the  accident,  he  may 
'■"^bftbiy  reeover  without  any  bad  symptoms,  as  hapt>ened  in  tlie  ca^e  to 
'"'*-'li  I  have  referred  as  occurring  at  the  University  College  Hospital, 
'**  in  an  instance  recorded  by  B.  Cooper.  The  presence  of  tho  air  ia 
pulmonic  irapUlaries  w(»uld  appear  in  some  cases  to  net  as  an  irrit:int, 
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Cause. — TI16  cnuse  of  tbe  spontaneous  entry  of  air  into  the  Teloa  bus 
been  very  completely  investignted  and  determined  by  ihe  French  Com- 
njiftsion.  If  wc  open  a  large  vein  at,  ilie  root  of  a  i\o^*^  ncek,  iiear  the 
thorax,  in  which  the  venous  pulse,  or  flux  and  reflux  of  the  hlood,  is 
perceptible,  we  shall  see  that  air  ruslica  in  at  each  respiration — but  only 
at  Ihia  lime — never  gaining  entry  during  expiration.  This  i^  owing  to 
thi;  tendency  to  the  formation  of  a  vacuum  within  tlie  thorax,  more  par- 
ticularly in  the  pericnrtlium,  during  inspiration.  This  suction  action,  or 
**  venous  inspir»tion,'Ms  conflned  to  the  large  veascis  in  and  nuar  the 
thoracic  cavity,  being  limited  by  the  collapse  of  the  coats  of  the  veins 
at  a  little  distance  I'roni  this.  If  the  veins  were  rigid  tubes,  it  would 
extend  throughout  the  body;  but  as  they  arc  not,  ii  ceases  where  the 
coats  collapse.  It  is  indeed  limited  to  that  part  of  the  root  of  the  neck 
and  the  axilla  where  the  venous  flux  and  reflux  ni*e  [>erceptible ;  and  tbe 
space  in  which  it  occurs  has  l»een  termed  the  "dangerous  region."  But 
in  certain  circumstances,  air  may  spontaneously  gain  admission  at  points 
beyoml  tliis. 

Jt  is  well  known  that  what  is  called  by  tbe  French  Surgeons  tlie 
"canalisation"  of  a  vein,  or  its  conversion  Into  a  rigid  uncol  lapsing  tube, 
is  the  eonditioji  wliich  is  most  favorable  to  the  introduction  of  air  into 
it.  Indeed^  except  in  those  situations  iu  which  tlierc  is  a  natural  move- 
nent  of  flux  and  reflux  of  the  blood  in  the  veins,  this  accident  ciinnot 
occur  unless  these  vessels  be  canalised,  or,  in  other  words,  prevented 
from  collnpsing.  This  i-anslifation  of  the  vessel  m:iy  L>e  occasioned  in  a 
variety  of  ways.  Kither  the  cut  vein  may  be  surrounded  by  indurated 
areolar  tisane,  which  will  not  allow  it  to  retract  u|}on  itself,  but  keeps  it 
o|)en  like  the  hepatic  veins ;  or  the  coats  of  the  vessel  may  have  acquired, 
as  a  consequence  of  inflammation  or  hypertrophy,  such  a  degree  of  thick- 
ness as  to  prevent  their  falling  together  when  divided.  Then,  again*  the 
principal  veins  at  the  root  of  the  neck  have,  as  Be'rnrd  has  poinleil  out, 
such  intimate  connections  with  the  neiglilioring  aponeurotic  stnicinrea, 
that  they  are  constantly  kept  iu  a  Htate  of  tension,  so  that  their  stilea 
are  held  apart  when  they  are  cut  across.  The  contractions  of  the  pla- 
lysma  and  othur  muscles  of  the  neck  may  likewise,  as  Sir  C.  Hell  has 
shown,  have  a  f^iuiilar  eflcct.  In  removing  a  inmor,  also,  that  is  situated 
al»out  the  neck,  the  traction  exercised  ujion  its  pedicle  may,  if  this  con* 
tuins  a  vein,  cause  it  to  becftme  temporarily  canalised  ;  and  tbe  incora* 
plete  section  of  tlie  vessel,  especially  in  a  transverse  direction,  must 
prevent  the  approximation  of  the  sides  of  the  incision  in  it«  which  will 
he  rendered  open  and  gaping  by  the  retraction  of  the  surrounding  tissues. 
This  patency  <if  the  incision  in  the  veins  is  apt  to  be  increased  by  the 
position  that  is  necessarily  given  to  the  head  and  arm,  in  all  o|>entlionft 
of  any  magnilnde  nbout  the  shoulders  and  neck.  Lastly,  tbe  introduo* 
tion  of  air  into  a  vein  will  lie  favoreii  by  the  vessel  being  divided  in  tbe 
angle  of  a  wound,  the  vein  being,  when  the  flaps  that  form  the  angle  are 
lifted  up,  made  ope-n-month^d  and  gaping. 

In  all  cases  in  which  sir  has  gainccl  admittance  into  the  veins  during 
an  operation,  these  vessels  were  in  one  or  other  of  the  above-mentioned 
conditions.  Thus,  in  Beauchesne's  case,  air  was  introduced  in  con»^ 
queiiceof  incomplete  <1i vision  of  theexternal  jugular,  immediately  above 
the  right  subclavian,  whilst  in  a  slate  of  tension,  tluring  the  removal  of 
a  portion  uf  tlie  clavicle.  In  a  ctise  that  occurred  to  Dupnylreii,a  large 
vein  connected  with  a  tumor,  nnd  communicating  with  the  jugular,  was 
ctit  at  the  Inst  stroke  of  the  sial|)eK  whilst  the  tumor  waa  bt*ing  forcibly 
drawn  up.     The  vein  was  found  to  be  adherent  to  the  sides  of  a  aulcuft, 
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so  ihnt  it  remiiinGfl  gaping  when  cut.  In  a  case  related  by  Dclpech, 
there  was  bviwrlropliy  of  the  nxillary  vein,  OHUsiiig  it  to  gape  like  an 
nriery.  In  Castarn's  case  there  was  incomplete  section  of  a  vein,  which 
opent-d  into  the  &nl>scapolar  wliilst  the  tumor  was  being  raided  up.  In 
Koox'S  case  a  vein  in  the  neck  was  opened,  whilst  a  tumor,  which  was 
being  removed  from  that  reuion,  was  being  forcibly  ratsetl  in  ordei*  to 
di»<»ect  under  it.  Ulrick  saw  the  accident  occur  in  consequence  of  the 
Incomplete  division  of  the  internal  jugtdnr  vein,  which  was  implicated  in 
a  tumor  in  the  neck.  A  similar  case  happened  to  Mirault  of  Angers, 
the  internal  jugular  being  divided  to  half  its  extent.  A  case  occurred  to 
Warren,  in  which  the  air  entered  by  the  subscapular  vein,  the  coats  of 
which  were  hcnilhy,  but  in  a  stntc  of  tension  in  consequence  of  the  posi- 
tion of  the  arm;  and  another,  in  which  the  same  accident  happencfl  from 
the  division  of  a  small  transverse  branch  of  commnnicalion  between  the 

K external  And  internal  juf^ular,  whilst  in  a  state  of  tension.  >lott,  whilst 
i'eiuoving  a  tumor  of  the  parotiil  gland,  opened  the  facial  vein,  which 
Mraa  in  a  state  of  tension  in  consequence  of  the  position  of  the  pnlient's 
bead,  when  air  was  introduced.  A  case  is  relnted  by  Mnljiaigne,  in 
^^'bifh  thi*  flccidi'nt  lmpi)cned  in  consequence  of  the  incomplete  section 
<rmf  the  external  jugular  vein,  which  was  envelojted  in  a  tumor  that  was 
Cueing  removed.  Hegin  also  relates  a  ctise  in  which  air  entered  in  eonse- 
cr^iieoc^  of  the  puncture  of  the  inlemal  jugular  vein  whilst  he  was  reuiov- 
I  A  mig  a  tumor  from  the  neck. 
^^.  These  oases,  which  are  all  that  I  have  been  able  to  meet  with  in  which 
^^kfae  coiulition  of  the  wounded  vi;in  wtis  particularised,  show  clearly  what 
^^K  8  the  istnte  of  the  vessel  and  of  the  surrounding  parts  that  is  most  likely 
^^k.o  favor  the  occurrence  of  the  accident,  and  consequently  what  the  Sur- 
^^^^eon  should  particularly  guard  against  in  the  removal  of  ttimora  about 
^^^LTbe  neck  and  «(liouldera;  viz.,  inci^mplete  division  of  the  veins,  and  the 
'  ^^^m  ploy  men  t  of  forcilile  traction  on  the  diseased  mass  at  the  moment  of 
ising  the  9cul|>el.  In  removin  gtnmora  from  the  neck  and  shoulder,  it 
s  in  many  cases  impossible  to  avoid  drawing  them  forcibly  upwards  or 
brwards,  in  onler  to  get  at  their  deeper  attachments;  but  if  this  be 
iece*8ar>*  the  chest  shouhi,  for  reasons  that  will  immediately  be  pointed 
lut,  be  lightly  compressed,  so  that  no  deep  inspirations  may  be  made 
iX  tbe  moment  that  the  knife  is  being  used,  or  before  a  divided  or 
iroundcd  vein  can  be  elfecluaily  secured. 
Preventive  Treatment. — In  the  pre-anaesthetic  days,  the  acci- 
ental  entry  of  uir  into  u  vein  iluring  an  operation  was  of  more  comm<m 
■euri'ence  than  it  is  now.  When  a  patient  was  under  the  knife,  the 
spiratiuns  were  generally  shallow  and  restrained,  the  breath  Iteing 
lield,  whilst  every  now  nnd  llu^n  there  was  a  deep  gaspmg  inspiration; 
I  which  moment,  if  a  vein  were  opened  in  which  the  pulse  was  i>crcep- 
liblc,  or  which  was  canalised,  air  must  necessarily  be  sucked  in;  and,  as 
has  already  been  said,  in  quantity  and  force  proportioned  to  the  depth 
of  the  inspiration.  In  these  circumstances,  the  mode  of  guarding 
againfrt  the  introduction  of  air  into  the  veins  is  obviou?.  The  cliest  and 
abdomen  should  be  so  tightly  bandaged  with  broad  Qannel  rollers  or 
laoed  napkins,  an  to  prevent  the  deep  gashing  inspirations,  and  to  keep 
tbe  breathing  as  shallow  as  possible,  consistently  with  the  comfort  of 
the  patii-rnt.  I  have  often  found  that  the  entrance  of  air  into  the  veins 
of  a  dog  could  be  arrested  by  forcibly  compressing  the  chest  of  the  ani- 
mal, so  as  to  con(ine  tlic  respiratory  movements;  but  that,  as  soon  as  a 
deep  inspiratory  effort  was  made,  the  compression  havinir  been  removed, 
a  rush  ot  air  took  place  into  the  vessel.     If,  therefore,  during  an  opera- 
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tion  about  the  root  of  the  neck  or  summit  of  the  thorax,  the  chest  be 
bMn(lnge<l,  as  hore  recommended,  llie  Siii'gi'on  uux^i  he  carefnl  iioc  to 
rcmuve  the  compression  until  the  opcmtion  is  coniplctcd,  and  the  wound 
dressed;  for  if  this  prccaiUion  he  not  attended  to,  the  patient  will  most 
proliabl\*,  on  the  I»andrfge  being:  loosened,  make  a  deep  iuspiralion,  and 
the  air  may  he  sncked  in  at  the  very  moment  when  all  appears  safe. 
These  prccuiilions  are  now  rarely  necessary,  for  under  ana'.stl»esia  the 
respiration  is  nsunlly  slow,  regular,  and  shallow.  But  I  have  retained 
a  description  of  them  partly  on  historic  grounds,  and  partly  because 
they  way  l)e  necessary  still  in  certain  op*>rations  ahout  the  root  of  the 
neck — as  the  ligature  of  the  subclavian,  in  which  some  Surgeons  do  nut 
employ  ansestliL'tics. 

Curative  Treatment. — Different  plans  have  been  recommended 
by  Surgeons  for  tlie  treatment  of  those  CBSes  in  wliich  air  has  already 
gained  ndmiltance  into  a  vein  ;  but,  from  the  very  lata!  natnre  of  thr« 
accident,  it  does  not  appear  that  much  benefit  has  resulted  from  any  of 
them:  the  recovery  or  the  patient,  in  some  of  the  cabcs,  appearing  to  be 
rather  due  to  the  quantity  of  air  that  was  introdure<l  being  insntllcient 
to  cnnse  death,  than  to  any  effurl  on  the  part  ot  the  8urguon.  The  two 
principal  moiles  of  treatment  tli.Tt  have  been  recommen<le<l,  consist  in 
the  suction  uf  the  air  from  the  riyltt  aitriile„  and  the  employment  of 
vomjjresnion  of  iln^  cheat.  Thus  Aniu^^satand  Blanilin  advise  us  to  intro- 
duce the  piite  of  a  syringe,  a  female  callieter,  or  a  flexible  tul>e,  into  the 
wounded  vein,  if  il  he  large  enough  to  admit  the  instrument;  auti  if  not, 
to  o|>en  the  right  jugular,  and  pass  it  down  into  the  auricle,  and  then  to 
employ  auction,  so  as  to  empty  the  heart  of  the  mixture  of  blood  and 
air.  At  the  same  time  that  litis  is  being  done,  we  are,  say  they,  to  com- 
jii-ess  the  chest  as  forcibly  as  possilile,  so  as  to  squeeie  more  of  the  air 
out  of  the  heart.  Mngendie  and  Kochoux  advise  suction  alone;  and 
Genly  recommends  us  to  he  content  with  compression  of  the  cheat. 
VVnrren  (of  Koston)  directs  us  to  have  recourse  to  bleeding  in  the  tem- 
poral artenjy  to  trackeotomy^  or  to  titimulantu^  according  to  the  condi- 
tion of  the  patirnt. 

The  indications  that  present  themselves  in  the  treatment  appear  to 
me  to  he  threefold: — 

1.  To  keep  up  a  <lue  BUpply  of  blood  to  the  brain, 

2.  To  maint:un  the  powers  of  the  heart  until  the  obstruction  in  the 
pulmonic  capillaries  can  be  overcome  or  removed. 

3.  To  remove,  if  possible,  the  obstruction  in  the  capillaries  of  the 
lungs. 

\Ve  shall  now  see  how  far  the  menns  already  mentioned,  viz.,  suction, 
compression,  &c.f  can  JulHl  these  indications. 

Suction  woidd  no  doubt  l»e  highly  advantageous  if  wc  could,  by  thia 
or  any  other  means,  remove  the  air  that  has  gained  access  to  tl»e  heart, 
and  thus  prevent  llie  ])uImonic  capillaries  from  being  atill  further  ob- 
etructed.  Hut,  putting  out  of  consi<lcration  the  diMiculty  of  fimiing  the 
wounded  vein  ;  the  still  greater  dilllculty  of  introducing  a  suitable  labe 
a  snitaMe  di.-^tance  into  it;  the  danger  of  allowing  the  ingre&s  of  a  fre«h 
quantity  of  nir,  whilst  opening  the  sides  of  the  incision  in  the  vein  ho  aa 
to  introduce  the  tube;  and  the  risk  there  wouhi  be,  if  the  patient  rccov- 
ei'ed  from  the  effects  of  the  accident,  of  phlebitis  supervening;  putting 
aside  all  these  circumstances,  which  appear  to  me  to  be  the  most  serious 
objections,  it  becomes  a  question,  according  to  Amussat,  who  is  one  of 
the  *»trongest  advocates  of  thi's  mode  of  practice,  whether,  by  suction 
with  a  syringe,  or  even  by  the  mouth,  au^*  material  quantity  of  air  can 
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be  rerooveJ.  He  says  Hint,  even  when  the  tube  is  intrcKluced  into  iIm 
right  Huricle,  much  moru  blood  thun  air  is  constantly  willulrawn.  These 
coiisiilerntuiiis,  thun,  Hhoiild,  I  thinks  ruukc  the  Surgooii  hcsilutc  before 
having  reeourse  to  such  n  huzardous  moile  of  procedure. 

The  next  plan,  lliat  of  circular  compresHion  of  Uie  ckent^  however  valu- 
Able  it  may  l>e  in  preventing  the  ingress  of  air,  can,  when  it  has  once  been 
iutroduoeii  into  the  veiiiH,  iiave  no  etl'ect  in  removing  ii  from  tlie  circula- 
tory system.     We  cannot,  by  any  compression   that  we  may  employ, 
^uecze  tlie  air  out  of  the  heart*     Bui  compression  may  not  only  be  pro- 
ductive of  no  pofiitivc  good,  bnt  may  even  occasion  much  mischief,  by 
ctnbarra^ing  still  fui'ther  thealread}'  weakened  respiratory  movements, 
atid  thus  interfering  with  the  due  aeration  of  the  small  quantity  of  blood 
that  nuty  yet  l>e  traversing  the  lun^s. 

Bleeding  from  the  temporal  artery  can  by  do  possibility  be  pro- 

dueiive  of  any  but  an  injurious  clfect,  by  diminishing  the  already  too 

<maU  (luantity  of  blood  in  the  arterial  system.     Opening  the  right  jugu- 

iort^iu  may,  perlmp'*,  to  a  certain  extent,  be  serviceable,  by  unloading 

lUe  right  cavities  of  the  heart,  as  John  Ileid  has  shown  it  to  be  capable 

or    doing;  and  it  has   been  recommended  by  Cormack  on  tliis  account. 

I«a«Lly,  travheolomif  cannot  be  of  any  particular  service,  as  the  arrest  of 

tia«*  respiratory  function  is  secondary,  and  not  primary, 

1.  What,  then,  are  the  measures  that  a  Surgeon  should  adopt  in  order 
^^  prt'vent  the  occurrence  of  a  fatal  termination  in  tliose  cases  in  which 
•»t-  has  been  accidentally  introduced  into  the  veins  during  an  operation? 
p^joiid  a  doubt,  ti»e  drst  thing  to  be  done  is  to  prevent  the  further 
f**^css  of  air,  by  compressing  the  woundeil  vein  with  tlie  finger,  and, 
'^  Inacucable,  securing  it  by  a  ligature.  At  all  events,  compression  with 
*^<s  finger  should  never  bo  omitted;  as  it  has  been  shown  by  Nyslen, 
^  «»JU4aai^  Mageudie^  and  others,  that  it  is  only  when  the  air  that  is  intro- 
<*M<:vd  exceeds  a  certain  quantity,  that  death  ensues.  All  further  entry 
**'  air  having  been  thus  prevented,  onr  next  object  should  he  io  keep  up  a 
^^odguppfy  of  blootl  to  the.  brain  and  neroouscenlreit^  and  thus  mnintaiu 
J***iiilcgrity  of  their  actions.  The  most  efficient  means  of  accomplishing 
ij  would  probably  be  the  plan  recommended  by  Mercier  ;  who,  believ- 
'4  that  death  ensues  in  tliese  cases,  as  in  prolonged  syncope,  from  a 
ficiontaupply  of  blood  to  the  brain,  recommends  us  to  employ  compret^ 
^^nof  the  aorta  and  axillary  arteries,  so  as  to  divert  tlie  whole  of  the 
I^ckI  ihai  may  be  circulating  in  the  arterial  system  to  the  eneephalon. 
is  appears  to  me  to  be  a  very  valuable  piece  of  advice,  and  to  be  the 
-out  icrc(!tual  way  of  carrying  out  the  indication.  The  patient  should, 
liie  same  time  that  the  compression  is  being  exercised  on  his  axillary 
e«  and  aorta,  or,  if  it  be  preferred,  as  more  couvenioiit  and  easier 
^^-vi  the  last,  on  his  femorals,  be  placed  in  a  recumbent  position  aa  in 
<liQai'y  fainting, so  as  to  lacilitate  the  afflux  of  blood  to  tbe  head.  The 
ion  of  the  axillary  and  femoral  arteries  may  readily  be  made  by 
of  two  of  the  assistants  who  are  present  at  every  operation  of 
portauce. 

■     S.  For  the  fulfilment  of  the  second  indication,  that  of  maintaining 

^ue  action  of  the  heart  until  the  abstraction  in  the  capillaries  of  the 

liiiigBcun  be  overcome  or  removed, artificial  respiration  should  be  resorted 

^  u  the   most  effectual  means  of  keeping  up  the  action  of  that  organ. 

'or  thK  purpose  of  keeping  up  artificial  respiration,  Silvester's  method  is 

^liCkt,  or  the  Humane  Society's  bellows  may  be  used;  or  the  Surgeon 

***y  inflate  with  his  mouth.     Before  inflating  the  lungs,  it  will  be  nccea- 

•^'J  h)  remove  everything  that  compresses  the  chest,  or  interferes  iu  any 
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way  with  the  free  exei'cise  of  the  respiratory  movements.  Friction  with 
the  bund  over  the  precordial  region,  and  the  stimulus  of  ammonia  to 
the  nostrils,  may  at  the  same  time  be  resortefl  to, 

3.  The  iliird  indication — that  of  overcoming  the  obstruction  in 
the  pulmonic  capillaries — would  probtihly  be  the  hc^t  lullilleil  by 
the  means  adopted  for  the  accomplishment  of  ilie  second,  viz.^  ariificial 
infiation  of  the  lungs.  Tliat  the  action  of  respiration,  if  kept  up  suffi- 
ciently long,  will  enable  the  capillaries  of  the  Inngs  to  get  rid  of  the  air 
contained  in  Ibeni,  apf>ear8  to  be  a  fact;  for  1  have  experimentally  ob- 
served that,  if  a  certain  quantity  of  air  be  spontaneously  introduced  into 
the  jugular  vein  of  a  dog,  and  artifleial  respiration  be  then  established, 
and  maintained  for  half  or  three-qnarters  of  an  hour,  a  very  small  quan- 
tity indeed,  if  any,  will  be  found,  on  killing  the  animal,  in  the  cavities  of 
the  heart,  or  in  the  branches  of  the  j)ulmonary  vessels.  I  am  aware  that 
this  is  not  altogether  conclusive  of  the  fact,  as  the  air  might  be  dissolved 
in  the  blood,  or  might  still  exist  in  the  capillaries  of  the  lungs,  although 
none  might  bo  found  in  the  larger  branches  oC  the  pulmonary  artery  ;  but 
still  it  seems  to  me  that  wo  can  hardly  account  for  the  large  quantity  of 
air  that  will  disappear  when  arlKicial  reHpiralinn  is  kept  up  in  any  other 
wa3'  than  that  some,  if  not  all  of  it,  passes  out  of  the  capillary  vessels 
into  the  air  cells  of  the  lungs. 


CHAPTER    XVIII. 

SPECIAL  INJURIES  OF  NERVES,  MUSCLES,  AND  TENDONS. 

INJURIES  or  NERVES. 

CoNTtjBroN. — Nerves  are  often  contused;  the  injury  producing  a  tin* 
gling  sensation  at  their  extremities,  and  pain  at  the  part  struck.  Tbe«e 
effects  usually  pass  otf  in  the  course  of  a  few  minutes  or  hours;  but,  iu 
certain  conditions  of  the  systera,  more  especially  in  the  hysterical  tem- 
perament, they  may  last  for  a  considerable  period,  and  even  give  riae  to 
neuralgia  of  a  very  permanent  character.  In  other  cases  the  continu- 
ance of  the  symptoms  appears  to  l>e  less  owing  to  constitutional  than  to 
local  causes;  apparently  being  due  to  thickening  of  the  neurilemma, 
Causing  compression  of  the  nerve,  and  thus  producing  a  species  of  neu- 
ralgic paralysis  of  the  parts  supplied  by  it,  which  may  become  a  source  of 
nervous  irritation,  leading  eventually  to  disease  of  the  brain  or  spinal  cord. 

PuNCTUttK. — If  a  nerve  be  punctured,  unpleasant  consequences  some- 
times result,  more  especially  in  delicate  women.  Not  only  does  it  happen 
in  such  subjects,  that  the  part  below  the  puncture  becomes  the  seat  of  ^ 
various  tingling,  shooting,  and  burning  pains,  but  the  neuralgic  condi- 
tion appears  to  travel  upwards  along  the  proximal  part  of  the  nervous 
trunk.  Thus,  I  have  more  than  once  seen  a  puncture  of  one  of  the  digi- 
tal branches  of  the  ulnar  nerve  produce  a  kind  of  painful  paralysis  oC 
its  trunk,  rendering  the  arm  nearly  useless,  l  have  seon  the  same  efTeci 
occur  in  the  mc<lian  nerve,  from  so  slight  a  cause  as  the  puncture  of  th 
finger  by  the  needle.  It  occasionally  happens  in  venesection  at  the  lien 
of  the  arm,  that  a  branch  of  the  internal  cutaneous  ner\*e  is  prickc<l  witt^< 
the  lancet,  and  that  very  persistent  neuralgia  occurs  in  consequence. 
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Divisio;?,— Primary  EffectB.    When   a  nerve  is  completely  out 

ncro&s«pftralysia  of  f»etisalioii  and  motion  occurs  in  all  the  pnrts  supplied 

l»y  it.     Cunsc-queiitly,  if  the  integrity  of  the  nervu  be  edsetitiiil  to  life,  as 

of  the  pneumogastriCf  death  must  ensue.     When  the  nerve  is  partially 

diridedi.  or  bruised  as  well  as  severed,  as  in  cases  of  gun-shot  injury, 

ncnmlgia  in  the  parts  supplied  hy  it^  and  sometimes  at  the  proximal 

end,  is  associated  with  the  paralytic  symptoms.     The  patient  complains 

of  numbness  or  deadncss  in  the  part  su[iplted  by  it,  and  all  tactile  sun- 

Mbility  is  lost;  but  various  anomalous  painful  sensations  of  a  burning, 

Uiekling,  tingling,  or  creeping  kind  are  coaiplaiued  of.   These  sensulions 

ttsaaJly  give  the  idea  of  increase*!  heat  of  tlie  part  to  the  ]>atient,  and 

ire  comparefl  by  him  to  the  effect  that  would  be  produced  by  molten  lead 

or  boiling  water  running  through  it.     But  the  sensation  of  heat  is  dc- 

peplivc,  lor  the  part  will  be  found  on  examination  to  be  actually  colder 

tbttt)  natural.     Thus  I  found  in  a  wumau  who  was  under  my  care  fur  a 

•round  of  the  fore-arm,  by  which  the  ulnar  nerve  had  been  divided,  that, 

t*vcnty-one  days  after  the  injury,  the  temperature  between  the  ring  and 

tlie little  finger  of  the  injured  side  was  9°  Fahr,  below  that  of  the  same 

i>ot  in  the  opposite  hnnd. 

The  Secondary  Efieots  of  division  of  a  nerve  consist  in  various 

5^ edifications  of  sensibility,  not  only  in  the  parts  supplied  by  it,  but  also 

"^    some  cases,  as  in  the  instance  of  puncture,  in  the  proximal  part  of  the 

^•funk  of  the  injured  nerve  above  the  seat  of  its  division.     These  effects, 

coDsi^ting  of  neuralgic  pains  and  sensations  of  all  kinds,  and  of  varying 

''^gre^s  of  intensity,  from  creeping  and  tinjijling  up  to  real  tic,  are  always 

^^^sociated  with  more  or  less  paralysis,  and  are  doubtless  due  in  a  great 

'■•^•aure  to  the  compression  of  the  injured  part  of  the  nerve  by  intlam- 

'^^wtory  exudations,  and   the  condensation  of  its  sheath  by  plastic  de» 

P*>*it8.     Besides  these  effects,  the  nutrition  of  the  part  supplied  by  the 

^'^jtired  nerve  becomes  seriously  modified.     The  part  becomes  oongestod, 

■^luitjh,  redematous,  and  colder  than  natural.     The  skin  becomes  rough 

^^iX    peels,  or  the  seat  of  vesicular  or  bulbous  eruptions,  which  are  apt 

^  «1egeneratc  into  sluggish  and  unhealthy  ulcers     The  muscles  become 

Oiibhy  and  wasted;    and    ultimately  deforrail}'  of  various    kinds   may 

^nsu44  from  the  disturbance  of  the  proper  balanoo  of  antagonism  betweea 

***  diflt^rcnt  sets  of  muscles  of  the  part. 

.As  union  gradually  takes  place  between  the  opposite  ends  of  the 
^^><jed  nerre,  the  various  |)henoinena  that  have  Just  been  describe<l 
^^*"  '      ']y  subside,  and  complete  restoration  of  the  normal  sensibility, 

■       .,  and  nutrition  of  the  part  eventually  takes  place.     In  some 
ifUint  cases,  however,  this  does  not  happen,  and,  the  nerve  about 
icat  of  its  division  becoming  implicated  in  a  mass  of  dense  cicatri- 
tiftsaes,  a  traumatic  neuroma  is  develo|>ed^  which,  just  as  in  similar 
litions  in  stumps,  may  become  the  seat  and  the  sourcH!  of  the  most 
-^ose  sufferings — the  neuralgic  pains  darting  like  electric  shocks  down- 
*rtls  to  the  terminal  branches,  and  upwai*ds  along  the  trunk  and  the 
^^^ndary  divisions  of  the  affecte<J  nerve. 

»^llepalr If  a  cut  nerve  be  examined  sliortly  after  the  injury,  it  will 

^   found  to  have  become  slightly  bulbous  at  the  extremity,  nervous 

^*tl^r  having  escaped  from  the   neurilemma,  and  ftbrine  being  thrown 

**t  around  and  between  the  two  ends.     Uestoration  of  the  continuity 

^  liae  nerve  evidently  takes  place,  as  is  shown  by  the  fact,  that  in  the 

.  '^urae  of  a  few  months  its  ftinctions  gradually  become  re-established  ia 

lower  part,  tho  paralysis  slowly  disappearing.     If,  however,  a  portion 

^  tlie  nerve  have  been  actually  excised,  tliere  is  no  restoration  oC  Cvxu^* 
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tion,  aa  was  Bbnwn  long  a$ro  by  Hnio^lilon.  Schwann  and  Uaase  have 
found  the  return  of  sensibility  nnd  motion  in  the  lower  |>art  of  the  nerv© 
to  be  owing  to  nerve-tubes  foriniiig  in  ttie  uniting  niccUuin,  aiul  thos 
serving  to  e.staltlish  the  continuity  of  the  nerve. 

In  the  Treatment  of  a  cut  nerve,  little  cnn  \ye  done  except  to  lessen 
the  Bufferings  of  the  patient;  if  n  sensation  of  heat  be  complained  of^ 
by  the  application  of  cold;  if  the  part  be  too  cold,  by  stiraulaling  em- 
brocations and  frictions.  The  neuralgia  rcBulting  from  tlu;  implication 
and  compression  of  a  nerve  by  condensed  cicatricial  tissue  has  been  re- 
lieved by  Warren,  who  has  dissected  the  nerve  out  of  the  midat  of  ibis, 
without  dividing  or  otherwise  injuring  it. 


INJVBIES  OF  MUSCLES  AND  TKN'DONS. 


Spuainr  or  Strains  of  muscular  parts,  without  ruptnre  of  fibrp,  n 
of  very  common  occurrence,  especially  about  the  shoulders,  hip  and  loin 
and  are  accompanied  by  much  pain,  stiffness,  and  inability  to  move  the 
part.  Wlien  they  occur  in  rheumatic  snhjects,  these  injuries  not  un- 
commonly give  rise  to  severe  and  |>ersistent  symi)toins;  in  some  cases 
painful  atrophy,  rigidity,  or  local  paralysis  of  the  injured  muscle  being 
induced. 

In  the  Treatment  of  these  accidents,  when  recent,  it  will  be  fonml 
that  kneading  or  rubbing  the  part  with  a  stimulating  embrocation,  the 
application  of  dry  cupping,  or,  if  the  pain  be  severe,  the  appbcalion  of 
hot  fomentations  with  rest  is  more  etHeiont.  If  the  injury  occur  in  per- 
sona of  a  rheumatic  constitution,  the  effects  arc  much  more  severe  and 
persistent  than  iu  those  who  arc  otherwise  constituted.  In  such  persons 
douches,  frictions,  and  passive  motion  will,  after  a  lime,  be  necessary, 
together  with  proper  constitutional  treatment.  In  slruuious  subjects,  a 
sprain  may  lead  to  development  of  very  serious  intl'immations. 

Muscles  that  have  been  sprained  sometimes  undergo  a  B[>ecies  of  rigid 
atro|)hy,  with  much  impairment  of  motion  of  tlic  limb  or  joint.  In  such 
cases,  frictions,  douches,  and,  above  all,  electricity,  will  be  found  useful. 

Rui'TiTRE  AND  Division. — Subeutaneous  rupture  of  muscles  nnd  ten- 
dons not  unfrequcntly  occurs,  not  so  much  from  any  external  violencs, 
as  from  the  contraction  of  the  muscle  rupturing  its  own  substance.  The 
rupture  may  occur  at  one  of  four  points:  in  the  muscular  substance 
itself;  at  the  line  of  junction  between  the  muscle  and  tendon;  through 
the  tendon ;  and,  lastly,  at  the  point  of  insertion  of  the  mnscle  or  tendon 
into  bone.  S^dillot  found  that,  in  21  cases,  the  rupture  occurred  at  the 
point  of  origin  of  the  tendon  from  the  muscle  13  times;  and  in  the  r^ 
maining  8,  the  muscle  itself  was  torn.  It  occasionally  hap|x*ns  that  ths 
muscular  sheatti  is  ruptured,  so  that  the  l>elly  of  the  muscle  forms  a 
kind  of  hernini  protrusion  through  the  aperture;  or  the  tendon  majr  bs 
displaced  by  rupture  of  its  sheath.  This  usually  happens  witb  the  loag 
bcnil  of  the  biceps,  or  the  extensor  tendons  of  the  Gngers. 

These  ruptures  most  commonly  occur  in  middle-aged  or  elderly  men, 
who  have  lost  the  elasticity  of  youth,  though  their  physical  ntreugth  is 
unimpaired.  At  the  moment  of  the  rupture,  the  patient  usually  expa* 
rienccs  a  sudden  shock,  as  if  he  had  received  a  blow,  and  sotnetimca 
hears  a  snap.  He  becomes  unable  to  use  the  injured  limb,  and  at  tbf 
part  where  tho  rupture  has  occurred  he  finds  a  hollow  or  pit,  produced 
by  the  retraction  of  the  ends  of  the  torn  muscle,  which  contmcls  into  a 
hard  lumjj. 

Thege  accidents,  though  troublesome,  are  seldom  serioas.    The  icsido 
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Acliillia,  the  quadricepR  cxtetisor  of  the  thigh,  the  triceps  of  the  arm,  the 
bic«-ps,  the  deltoid*  the  rectus  alHloniiuis,  are  the  tendons  and  rnudc-les 
Xhmt  most  commonly  give  way,  with  the  relative  frequency  of  the  order 
&D  wtiioh  they  are  placed. 

Muscled  and  tendons  may  be  cut  across  aocidcntally  or  purposely  id 
ftlmost  any  part  of  the  body.  In  these  injuries  there  is  always  a  con- 
siderable amount  of  gaping  of  tlic  wound,  owing  to  the  retraction  of  both 
cn<le,  if  a  muscle  be  divided,  and  of  the  upper  end  only,  if  a  muscle  be 
separated  from  its  tendon  or  the  ten<toii  cut  across. 

Union — The  mode  of  union  of  these  injuries  has  been  well  described 
by  Paget-  When  a  tendon  ia  cut  or  lorn  across,  an  ill-defiued  mass  of 
nncleat«d  blastema  of  a  grayish-pink  tint  is  effused  into  the  areolar  tissue 
and  sbcath,  between  the  cut  ends.  About  the  fourth  or  fifth  day  this 
lias  become  more  defined  and  fibrlllated,  forming  a  distinct  cord-like 
nniting  mass  between  the  ends  of  the  tendon;  in  the  course  of  two  or 
tbrvc  more  days,  this  mass  lias  hecome  tough  and  filamentous  ;  the  tissue 
^ratluAlly  perfects  itself,  until  it  closely  resembles  tendinous  structure, 
tbutigU  for  some  time  it  remains  dull  white  and  more  cicatricial  in  appear- 
ance. The  strength  of  tliis  bond  of  union  is  marvellotiBly  great;  Paget 
found  that  tbe  tendo  Achillis  of  a  rabbit,  six  days  aft,er  its  division, 
r>equire<]  a  weight  of  20  lbs.  to  rupture  it.  In  ten  days  the  breaking 
'^eigbt  was  5ti  lbs.  Divided  muscles  unite  in  the  same  way  as  tendons, 
l>ut  less  quickly,  and  by  a  fibrous  cicatricial  bond. 

TreatTnent. — The  principle  of  treatment  in  these  cases  is  ertremely 
ttitople  :  it  consists  in  relaxing  the  muscles  by  position,  so  as  to  a|tproxi- 
MXk&te  tbe  divided  ends;  and  iu  maintnining  the  Hmb  in  this  positiuii  for 
as  eultk-ivnl  length  of  time  for  proper  union  to  take  place.  If  muscular 
relnxation  be  not  atteniled  to,  the  uniting  bond  will  ha  elongated  and 
^reak,  and  perhaps  altogether  incfllcient.  Stiffness  and  weakness  arc 
«jfton  telt  for  a  length  uf  time — for  many  months,  indeed — after  union 
bas  taken  place;  very  commonly,  owing  to  the  consolidation  of  the 
cjividcd  tcntlon  to  its  sheath,  nud  of  this  to  the  neighboring  soft  struo- 
lures.  Warm  sea-war«r  douches,  followed  by  methodical  frictiou,  will 
greatly  tend  to  restore  tbe  suppleness  of  the  parts. 

When  the  tendo  AohilUs  is  ruptured,  the  best  mode  of  treatment 
<K>iisiMis  in  the  application  uf  an  apparatus  formed  of  a  dog-oollar  place<l 
Totnul  the  thigh  ab«ive  the  knee,  from  which  a  oord  ia  attachetl  to  a  loop 
in  tbe  back  of  a  slipper;  by  shortening  this  ookI,  thtt  leg  is  bent  on  the 
^Igb,  and  the  foot  extended,  so  that  the  nntsoles  ofthu  calf  bocome  com- 
pletely relaxe<l.  After  this  simple  apparatus  has  been  used  for  two  or 
tbrce  weeks,  the  patient  may  be  allowod  to  go  about,  wearing  a  highr- 
lieelcfl  shoe  for  some  weeks  longer. 

The  Quadriceps  Extensor  of  the  Thigh  may  l>e  torn  away  from 

Vbe  insertion  into  the  imleila,  or  its  tendon   may  bo  rupture<l  alitut  an 

lacb  above  this.    Such  an  accident  occiira  iu  the  same  way  that  a  patella 

ia  brvkeu  across,  namely,  by  a  violent  muscular  etTort  to  preveat  falling 

wbilst  the  kneo  is  semlflexetl.     Umler  these  circumstances  one  of  three 

things  will  happen  ;  the  tendon  of  the  quadriceps,  the  patoUa,  or  the 

Ugamcntum  patelbe,  will  give  way.    More  commonly  the  patella  ia  broken 

across;  next  the  tendon  givea  way,  and  leaat  frequently  the  ligament. 

Wlicn  the  tendon  gives  way  the  signs  are  unmistakable.     The  patient 

tfalU  on  the  ground,  is  unable  to  raise  or  to  standi  on  the  injure^l  limb, 

"Ihc  gap  oocasioneit  by  the  retracted  muscle  cau  itirely  l>e  fult,  aud  the 

iBtt«-joihl  rapidly  swells  up. 

7'he  Ligameutum  Patellte  ia  rarely  ruptured.    WU^u  it  liaagW^vwta^ 
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the  pAtella  is  drawn  up  and  a  deep  gap  is  loft  below  it.    The  treatment 
is  the  same  as  in  the  ca^e  of  the  ruptured  tendon. 

The  Treatment  is  tliut  of  a  fractured  patella,  viz.,  elevation  of  the  limb, 
supported  on  a  back  splint,  in  the  extended  position  at  an  angle  with 
the  bo<iy.  This  must  bo  continued  for  several  weeks,  when  the  patient 
may  be  allowed  to  get  about  with  the  joint  ]»rotcc'te<i  b}*  a  knee-cap.  In 
three  or  four  cases  of  this  accident  wliich  I  liave  seen,  somewhat  trouble- 
some stiffness  of  the  parts  has  h)ng  been  felt. 

In  Rupture  of  the  Muscles  or  Tendons  of  the  Anas  or 
Shoulder  support  in  a  sling  is  all  the  special  treatment  needed.     Wlien 

the  muscles  about  the  »honlcler  arc  the 
Beat  of  injury,  rapid  atrophy  is  apt  to 
ensue,  probably  owing  to  the  implica- 
tion of  the  eircuiuttex  aud  suprascapu- 
lar nerves,  aud  consequent  interference 
with  the  nutrition  of  the  part.  Fijf,  136 
is  a  goml  illustration  of  the  ruruute  ef- 
fects of  such  a  strain  of  the  capsular 
muscles  of  the  shoulder-joint,  la  thia 
case  the  accident  arose  from  severe 
dragging  upon  the  arm  by  the  reioa  of 
a  runaway  horse. 

In  division  of  the  Extensor  Ten- 
dons of  the  Fingers — a  very  eommon 
accident — the  hand  must  l>e  kept  ex- 
tended in  a  straight  splint  for  some 
weeks,  until  perfect  union  has  taken 
place. 

Laceration  of  the  Rectus  Ab- 
dominis Muscle  may  occur  in  the 
efforts  of  childbirth,  or  from  blows 
upon  the  abdominal  wall ;  a  ventral 
hernia  being  the  consequence.  Qutbrie 
relates  several  remarkable  cases  occur- 
ring in  military  practice,  of  progres«- 
ive  atrophy  of  a  part  of  the  muscular  wall  of  the  abdomen  following 
blows. 


fig.  ia(.— Atrophy  of  Cftpi«Iftr  MnscUt  of 
Shoulder,  from  Strklu. 
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INJ13RTES  OF   BONKS. 

A  BONE  may  be  bruised,  bent,  cut,  or  fractured. 

Bruising  of  the  Bone  and  Periosteum  often  oeeura,  and  ts 
usually  of  no  great  moment.  A  moderate  contusion,  however,  of  a  bone 
that  is  but  thinly  covered,  as  the  shin  or  elbow,  may  give  rise  to  troa* 
blesome  symptoms  from  iiiflumiuation  of  the  periosteum.  If  tbc  contu- 
sion fte  severe,  the  vitality  of  a  layer,  or  even  of  the  whole  nubstance  ol 
the  hone,  may  be  destroyed,  as  happens  sometimes  from  the  graze  oi 
ooutusiou  of  u  bullet;  or  the  bone  may  become  deeply  iuflamed,  an* 
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BOppumtion  take  place  in  its  cancellous  slnu'ture.  In  old  |>eople,  the 
contusion  of  a  bone  is  frequently  followed  by  atropby  and  shortening, 
ftB  happens  in  the  neck  of  the  femur;  in  strumous  constitutions,  it  may 
leftd  to  serious  diseaao  of  the  bonCf  ending  in  its  oompleie  disorganisa- 
tion. 

lo  the  Treafmenl  of  bruised  bone,  leeches  and  fomentations  are  the 
UJORt  important  means  that  we  possess.  The  consequences  will  be  con- 
sHU-ivfl  when  we  come  to  speak  of  necrosis. 

Bending  of  Bone  may  occur  in  two  conditions,  viz. :  without  or  with 

fmciure,     Hending  without  fracture  is  most  commonly  met  with  in  very 

youhg  subjects^  before  the  completion  of  ossiticalioa ;  the  bone  bcinj; 

be^fthy,  bub  naturally  soft,  at  this  |>eriod  of  life.     It  occasionally  takes 

plncc  in  an  adult  life,  but  is  ttieu  the  result  of  some  structural  change, 

^0*  "*hieh  the  natural  firmness  of  the  osseous  tissue  is  diminished.     The 

l»ei3<ling  roost  commonly  occurs  in  the  long  or  slender  bones,  especially 

the  oliivicle,  the  radius,  and  the  femur,  but  sometimes  is  met  with  in  the 

''•t  Vtunes,  or  those  of  the  skull,  in  which  depression  lakes  place  from  a 

"'•^^v  without  fracture  having  occurred.     In  many  cases  of  bending  both 

^^  ^*^ng  and  of  flat  bones,  there  is  partial  fracture  of  the  convex  side— 

tlie    **- green-stick  fracture"  (see  page  359). 

Tlie  Treatment  is  simple :  the  Surgeon  gradually  straightens  the  bone, 
"y    **■  Implying  a  splint  on  its  concave  side,  towards   which  the  bone   is 
P'^«>s*cd  by  a  bandage  au<l  a  ptu\  applied  upon  its  greatest  convexity. 
*^xactures  will  be  described  iu  the  following  two  chapters. 

INJURIES  OF  JOISTS. 

^ONTCsiONB. — Joints  are  often  contused  by  kicks,  falls,  or  blows,  so  as 

^    ^»e  severely  injured,  giving  rise  to  much  pain,  and  consecutive  inflam- 

j     ^-t-lon  of  the  capsule,  synovial  membrane,  or  other  structures  entering 

J*^-*-*    their  formation.     As  a  result  of  contusion  the  joint  nmy  be  s»d- 

^*^ly  distended  with  blood,  Aa;/taW/jro.>(»>.  The  blood  so  effused  under- 
Sj-*^«  absorption  after  a  time,  without  leading  to  any  inconvenience. 
**l^  Treatment  should  be  actively  anti-inflammatory,  with  complete 
^^^^t.  of  the  part.     In  a  later  stage,  an  elastic  bandage,  cold  douches,  and 

*"*oiion.  are  useful. 
^^  'b  some  cases  the  bursa,  situated  in  the  neighborhood  of  a  joint,  is 
^^■^ously  bruised,  and  becomes  inflamed:  in  consequence,  there  are  often 
^'"'^Kiblesome  suppuration  and  some  sloughing.     When  this  takes  place, 
.  ""^o  incision  into  the  inflamed  part,  in  addition  to  the  ordinary  anti- 

*^Qammatory  treatment,  w^ill  afford  speedy  and  effectual  relief  to  the 
**^t-ienU 

,    ^Sprains. — When  a  joint  is  twisted  violently  so  that  its  ligaments  arc 

*^l-»er  much  stretched  or  partially  torn,  though  there  be  no  displacement 

■      the  osaeous  surface,  it  is  said  to  !>€  t^prained.     These  injuries  are 
—.^c^eedingly  painful  and  troublesome  in  their  consequences.     They  most 

*"^^^uenlly  occur  to  the  wrist  and  ankle-joints.  The  pain  is  very  severe, 
J  *^^^  often  sickening;  and  the  sprain  is  rapidly  followed  by  swelling  and 
_^^amraalion  of  the  joint  and  investing  tissues,  often  very  chronic  and 
r^'iiouB.  Aa  the  inflammation  subsides,  stiffness  and  pain  in  using  the 
■?***»n  continae  for  a  considerable  length  of  time,  and  are  in  some  cases 

^^^lowed  by  a  kind  of  rigidity  and  wasting  of  the  limb.     In  individuals 

^     a  rheumatic  or  gouty  habit  of  body,  the  inflammation  of  the  joint 

^^^**weqaent  on  the  sprain  is  ol\en  most  tedious  and  chronic,  and  will 

^^■^ly  yield  to  appropriate  constitutional  treatment;  and  occasionally  in 

*-*nimous  subjects,  destructive  disease  of  the  joint  is  induced. 
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Treatment, — If  the  sprnin  be  sli^it,  rubbing  the  part  with  n  flHron- 
lating  erabrocfttion,  and  giving  it  the  support  of  stlrapping  or  a  biUirlage, 
flre  nil  that  need  be  done.  But  if  it  l)e  at  all  severe,  more  active  mensures 
must  be  had  recourse  to.  These  must  vary  according  lo  the  condition 
of  the;  joint  wlien  the  Surgeon  sees  the  patient;  but  they  are  all  con- 
ducted on  the  principles  of  securing  perfect  rest,  and  Bubduitig  infiamma- 
tory  action.  If  tlic  Surgeon  sec  the  patient  immediately  on  the  occurrence 
of  the  accident,  or  before  swelling  to  any  great  extent  has  occurred,  the 
best  plan  is  to  strap  up  the  joint  very  firmly  with  long  strips  of  pbieler, 
over  which  a  starch  bandage  may  be  applied.  This  method  of  treat- 
ment, which  comprises  rest,  perfect  immobility,  and  compression  of  the 
joint,  puts  it  into  tlie  best  possible  condition  for  the  repair  of  the  injured 
articular  structures,  and  for  the  prevention  of  consecutive  inflammalion. 
Should  inflammation  with  much  swelling  have  set  in,  this  must  be  sub- 
dued by  keeping  the  joint  for  several  hours  in  cold  water,  or  well 
moifitencd  willi  an  evaporating  lotion,  or  wet  by  means  of  irrigation  or 
covered  with  ice-bags.  Should  this  not  check  the  inflammation,  leeches 
may  lie  freely  applied:  and,  when  the  swelling  has  somewhat  subsided, 
the  joint  sbould  be  supported  with  an  elastic  roller  anti  plasters,  % 
starclied  bandage,  or  leather  splints.  In  the  more  advanced  stages, 
when  pain  and  slifTncss  alone  are  left,  it  shpnld  he  well  douched  with 
cold  water  twice  a  day,  and  afterwards  rubbed  or  kneaded  with  soap- 
liniment,  until  its  usual  strength  and  mobility  are  restored.  This,  how- 
ever, very  commonly  does  not  occur  in  sprnhiA  of  the  knee  and  ankle  for 
many  weeks;  a  degree  of  stilfncss,  combined  with  inflauimHtion,  being 
left  until  the  stretched  and  lacerated  ligaments  have  regained  their 
normal  condition. 

"WouNDB  or  Joints. — A  joint  is  known  to  be  wounded  when  synovia 
escapes  from  tlie  aperture,  or  when  the  interior  of  the  articulation  is 
exposed.  If  there  be  any  doubt  a^  to  the  wound  liaving  penetrateil  the 
synovial  membrane,  no  attempt  should  be  made  to  ascertain  this  by 
probing  or  otherwise,  as  in  this  way  the  very  occurrence  that  is  to  be 
drea<led  may  be  induced  by  the  Surgeon.  The  question  of  the  wound 
having  penetrated  into  the  interior  of  the  joint  will  speeilily  be  clef 
up  by  the  symptoms  that  supervene. 

Symptoms  and  Effects — The  severity  of  the  wound  of  a  j< 
depends  not  only  on  the  size  of  the  nrticulalion,  but  on  the  nature  of 
the  wound,  and  the  age  and  health  of  the  patient. 

Surgical  wounds  of  joints  for  the  |>(irpose  of  removing  loose  cartilages 
may  usually  be  made  with  perfect  safety,  if  proper  precautions  be  taken  . 
to  prevent  the  intrusion  of  air.     So  also  there  are  many  cases  on  record  J 
in  which  joints  have  been  oi)cned  for  the  removal  of  foreign  bodies-^^ia^ 
needles — and  perfectly  movable  articulations  left. 

Hut  with  joints  laid  open  as  the  result  of  accidents,  the  consequenoes^ 
are  usually  not  so  favorable.  This  may  \>e  owing  to  many  causes,  suchd 
not  only  as  the  free  admission  of  air,  but  aUo  of  dirt  and  foreign  bodieM 
likely  to  excite  inSammation. 

When  a  small  joint,  as  that  of  one  of  the  fingers,  is  opened,  the  injary^ 
may  often  be  recovered  from,  without  destructiou  of  the  articulation,  j 
When  a  large  joint  is  opened,  even  by  a  small  incised  or  puncturecj 
wound,  there  is  great  danger  lest  such  extensive  local  mischief  and  couM 
stitutional  disturbance  should  ensue  as  to  lead  to  the  destruction  of  tli*  J 
ailiculatiou,  witli  danger  to  the  patient's  life.  When  the  wound  is  largo^ 
Incei-ated,  or  contused,  with  fracture  of  the  articular  ends  of  the  bone«-t5 
one  or  other  of  these  consequences  will  certainly  follow.    It  is  especiair^ 
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in  Bt^nltA  that  tliese  anfuTorable  results  ensue;  in  rlkildrcn,  extensive 
iujuriesof  lar^e  jointA  may  heal  favorably;  thous;li,  if  tlie  child  be  of  a 
sti-iinioiii4  hnbit,  destructive  action  \a  apt  to  be  set  up. 

Traumatic  Arthritis. — The  source  of  danger  in  n  wounded  joint  ia 
the  inllariimation  set  up  in  the  articulation.  A  few  hours  after  tlic  inflic- 
lioa  of  the  injury  the  joint  swelU,  becomes  hot  and  painful,  and  throbs. 
If,  under  proper  treatment,  resolution  be  eflbcted,  those  infl:»minalory 
aymptoms  will  gradually  subside,  leaving  the  articulation  weak,  tender, 
And  stitf  for  some  considerable  time.  Should,  however,  the  inflammation 
continue,  tho  pain  increases,  becoming  tcnnive  and  excessively  severe. 
If  the  nperture  be  large,  synovia  freely  escai>es,  which  soon  becomes 
mixei)  with  inflammatory'  products.  If  it  \ye  small,  little  more  than  a 
poncture,  the  joint  swells,  and  fills  with  purulent  fluid,  which  will  either 
«Bcai>e  through  the  original  wound,  or  Hnd  an  outlet  for  itself  through 
n  new  opening.  There  are  starting  in  the  limb,  wliich  is  flexed,  with 
•xcessive  pain  in  any  attem|»t  at  moviny;  il.  The  constitutional  dis* 
Inrlmnce  becomes  very  severe,  the  patient  being  occasionally  carried  off 
by  the  violence  of  the  irritative  fever.  In  other  cases  symptoms  of 
purulent  absorption  come  on,  and  death  results  from  pyipmia. 

If  the  patient  survive  this  period  of  acute  action,  abscesses  may  form 
around  and  above  the  articulation  ;  and  tlie  discharge  from  tliese.  as 
well  as  from  the  joint,  induces  irritative  fever  and  hectic.  Should  this 
danger  be  passed  through,  and  the  patient  eventually  survive,  it  will  lie 
with  a  partially  ankylosed  lirab,  the  utility  of  which  is  greatly  impaired. 
The  severity  of  the  symptoms  in  the  wound  of  a  large  joint  is  evi. 
dently  dependent  on  the  extent  and  depth  of  the  synovial  membrane 
which  suppurates,  wounds  of  ginglymoid  l»eing  hence  more  dangerous 
than  those  of  orldcular  joints ;  uml  on  the  retention  of  the  pus  thus 
formed,  or  its  imperfect  exit  from  the  midst  of  the  tense  and  unyielding 
tiesaes.  The  admission  of  air  into  the  joint  is  of  itself  a  great  souroeJ 
of  danger,  though  not  Ufcessarily  of  destructive  disorganisation,  It»' 
danger  is  well  shown  by  the  fact  that,  in  the  most  extensive  subcutane- 
ooB  wounrls  and  lacerations  of  joints,  such  as  occur  in  dislocations  aud 
simple  fractures  in  which  the  capsule  is  widely  torn,  the  ligaments  rup- 
tured, the  inerusting  carlil.Mges  and  synovial  membranes  broken  through, 
snd  the  interior  of  the  joint  filled  with  blood,  suppuration  never  takes 
place,  but  the  lacerated  joint-structures  heal  kiudty  and  well  in  a  few 
weeks,  leaving  the  articulation  almost  unimpaired  in  its  movements. 
The  presence  of  air  appears  to  exercise  an  injurious  influence  upon  the 
piia  collected  in  the  depths  of  the  joint,  causing  it  to  iH'Como  putrescent 
and  acrid,  aud  thus  greatly  Increasing  the  local  irritation.  It  is  this  re- 
tention of  acrid  and  putrescent  pus.  in  contact  with  a  large  inflamed 
•ttrface,  that  gives  rise  to  ataxic  fever  and  pyiemia,  which  so  fretpieiitly 
l^rove  fatal  in  these  injuries.  Of  all  wounds  of  joints,  gun-shot  injuries 
«ro  necessarily  the  worst.  In  these,  the  apertni*e  cannot  possibly  l>e 
ciosc^l  and  united  by  the  first  intention;  it  and  the  track  of  the  ball 
racist  suppurate.  The  bones  are  also  uMually  splintered,  and  foreign 
Itoflles  of  various  kinds  are  introduced  into  tlie  articulation  ;  hence  the 
tiiost  extensive  disorganising  and  fatal  mischief  commonly  ensues. 

Tranmalic  arthritis  ditfers  from  the  destructive  and  disorganising 
idiopathic  inflammations  of  joints  in  this:  that,  when  tho  inflammatioa 
Occurs  as  the  result  of  a  wound,  the  synovial  membrane  is  the  j>art  prU 
iiinrily  affected;  if  the  cartilages  become  involved,  ihey  are  so  second- 
*\vily;  the  articular  ends  of  the  bones  not  participating  in  the  morliid 
ixction.     When  a  joint  is  the  seat  of  disorganising  inflammation  of  aa 
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iiliopAtlilc  character,  the  miRphief  usunlly  commences  in  the  osseons 
articular  ends,  or  in  the  cartilnge,  the  synovial  membrane  l>eing  often 
the  last  affected.  In  the  traumatic  form,  the  disease  may  be  said  to 
radiate  from  the  centre  of  the  joint;  iu  the  idiopathic,  to  proceed  from 
the  circumference. 

In  recent  cases  of  tranmatic  arthritis  we  find  the  synovial  membra 
)u8treleH8,8W()lk^n,  tufted,  iut)ltrated,gelatiuotis  in  appearance,  of  a  cri 
son  color,  and  covered  with  lymph  ;  the  contiguous  or  subjacent  portions 
of  carlilnge  are  sofleneii  and  partially  eroded.  Under  the  microscope, 
a  disruption  of  the  cartilage-cells  may  be  observed,  and  the  intervening 
substance  is  granular;  these  changes  gradually  ceuso  in  deeper  sections 
of  the  cartilage,  which  will  be  found  to  present  a  healthy  appearance. 
In  the  more  advanced  stages  of  the  disease,  when  the  joint  lias  l>een 
Buppuimting  perhaps  for  months,  it  will  be  found  that  the  synovial  mem- 
brane is  deeplv  vascular  in  places,  in  other  parts  pulpy  and  inlUtrateil 
with,  or  replaced  by,  greyisli  or  yellowish  plastic  matter.  The  carti* 
Inges  are  eroded  iu  patches  exposing  the  rough  and  injected  surfaces  of 
the  articular  extremity  of  the  bone  ;  where  not  eroded,  they  are  pulpy 
and  disorganised.  Occasionally  partial  but  unsuccessful  attempts  al 
bony  union  will  have  been  set  up  between  the  opposite  exposed  osseous 
surfaces. 

In  tlie  Treatment  of  Wounded  Joints,  the  first  point  to  be  deter- 
mined must  be  whether  amputation  or  resection  should  l>e  jwrforrned,  or 
an  attempt  nm<le  to  save  the  injured  Joint.  If  tbe  joint  be  small,  and 
the  disorganisation  of  l>ones  or  soft  parts  not  very  great,  there  can  be 
no  doubt  that  we  ought  to  attempt,  and  shall  usually  be  able  to  save  lU 
But  if  it  be  of  one  of  the  larger  articulations,  tbe  lino  of  practice  must 
be  determined  by  the  extent  of  the  injury,  and  the  age  and  cou»titution 
of  the  patient  If  the  wound  be  but  small  and  clean  cut,  no  Surgeon 
would  be  justified  in  having  recourse  to  imme<1iate  amputation,  even 
though  it  be  the  knee  that  is  injured.  But  if  the  joint  have  been  ex- 
tensively Inid  open,  with  much  contusion  and  laceration,  complicated 
|>erhaps  with  dislocation,  or  with  fracture  ami  splintering  of  the  bones, 
the  case  is  different.  In  these  unfavorabe  circumstances,  however,  in 
the  upper  extremity,  and  even  in  the  ankle,  the  limb  may  not  unfre- 
qucntiy  be  saved.  If  the  bones  l»e comminuted,  the  removal  of  splinters 
and  resection  of  the  articular  ends  may  advantageously  be  practised  iu 
roan^' cases,  more  particularly  if  the  patient  be  young  and  sound  Iu  con- 
stitution, and  the  soft  parts  not  too  extcnsivel3'  damaged.  But  if  tliese 
be  largely  lacernted  and  widely' contused,  and  the  patient  aged  or  broken 
in  health,  amputation  is  imperatively  called  for.  This  \^  more  eiiipeeially 
the  case  when  tlie  knee  is  injured;  extensive  lacerations  of  this  joint 
more  particularly  when  complicated  with  dislocation  or  comminution  of 
the  bones,  being  cases  for  early  amputation. 

If  it  be  determined  to  make  an  attenipt  at  saving  the  joint,  the  prin- 
cipal point  is,  if  possible,  to  close  the  wound  by  the  first  intention,  and 
thus  to  prevent  suppuration.  With  this  view  the  antiseptic  method  has 
been  employed  with  excellent  results,  even  in  cases  of  severely  wounded 
joint.  After  removing  f(»reigu  bodies,  splinters,  Ac,  the  wounded  articu- 
lations must  be  well  washed  out  with  carbolic  acid  lotion  (I  to  40),  and 
the  dressings  applied  with  minuio  attention  to  detail,  as  deaoribed  at 
p.  216. 

Should  antiseptics  not  be  used,  the  following  treatment  should  be 
adopted.  If  the  joint  be  opened  by  a  puncture,  or  smalt  clean-cut  wound, 
this  may  occasionally  be  closed    by  bringing   the  edges  together,  aud 
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placing  a  piece  of  lint  sonked  in  culludion  upon  it,  or  a  strip  of  plaster 

vnsJied  over  with  re«in  varnish.     The  joint  must  then  be  placed  in  a 

»plint  (plaster  oT  Pari*  is  the  best),  so  as  to  l»e  rendered  absolutely  im- 

^H  movable,  and  should  then  he  niirrotinded  by  Indin-rubhcr  bags  contaiu- 

^H^iag  pounded  ice.     In  fact,  the  three  gtent  principles  of  treatment  in  the 

^^B|pl^  sl&geB  of  wounds  of  joints  consist  in  the  exclusion  of  air^  perfect 

^HHvt,  and  tlio  coniinuous  application  of  dry  cold.     In  this  way  inflam. 

ntatory  action  may  be  prevented,  and  the  union  of  the  wound  may  take 

pince  under  the  jilastcr;  but  in  the  mnjority  of  cases  the  injury  is  fol- 

Joweil  hy  so  abunttant  a  secretion  of  synovia,  that  ttie  dressing  becomes 

loosened  by  the  tension  and  outward  pressure  of  the  accumulated  fluid 

'wrhich  esca[>es  from  under  it.     If  the  preventive  means  of  arresting  in- 

larotnation  fnil,  and  the  joint  swell,  be(.-oming  re<1,  hot,  and  throbbing, 

itli   much  conAtitotional   irritation,  meftus  should   be  taken  to  limit 

he  inflammi»tory  action.     This  is  best  done  by  the  free  application  of 

olU'S  over  ihe  joint,  hot  fomentations,  niid  the  internni  iidministration 

lomcl  nnd  opiniu  about  four  times  in  the  day.     Tliis  rcMaedy  i)OS- 

s  a  more  decidedly  controlling   inSuence  over  traumatic  arthritis 

Ml  any  other  with  which  I  nm  acquninted. 

When  suppuintion  ha«  come  on,  long  and  free  incisions  should  be  mnde 
nt-o  the  joint  ko  as  to  procure  an  early  outlet  for  the  pua;  the  part  must 
well  ix»nllice<i,  and  an  attempt  matle  to  procure  ankylosis   by  the 
ftnulfttion  nnd  cohesion,  through  Hbrous  tissue,  of  tlie  articulnr  sur- 
racea.     Puncturing  the  joint  is  worne  tlian  useless,     liy  a  puncture,  the 
US  cannot  be  evacuated  from  a  deep  and  complicated  joint,  but  air  ia 
cltoitu*d,  anil  the  result  ia  decomposition  of  secretions,  with  irritntive 
Tevcr  and  pyaemia;  but,  by  making  free  nn<l  early  incisions,  the  dungers 
Tcfttdt-ing  from  decom|>osition  of  the  pus   and   its  absorption   into  the 
system  are  in  a  grent  measure  lessened,  and  the  constitutional  irritfttion 
pro<iiiccd  hy  the  tension  of  the  parts  ia  at  once  removed-     The  joint 
Uscif  is  not  put  in  a  worse  condition  by  Iwing  more  freely  oi>ened; 
for,  when  once  suppuration  has  been  set  up  in  it,  even  to  a  limited  ex- 
lent,  <leslruci!on  of  its  tissues  must  ensue;  and  the  patient  may  recover 
wilh  a  stitr  joint,  or  amputation  may  become  imperative,  or  lie  may  die 
fk*oiu  coMhtitutional  irritation.     The  most  favorable  result  that  can  be 
anticipated,  therefore,  is  a  stiff  joint,  and  this  the  Surgeon  should  en- 
vor  to  obtnin.     If  the  case   proceeil   favorably,  the  discharge   will 
ually  lessen,  nnd  the  constitutional  disturbance  subside.     The  joint 
st  then  l»e  placed  in  such  a  position,  that,  when  ankylosis  results,  the 
limb  may  bo  serviceahlc  to  the  patient.     If,  however,  as  very  frcfinonily 
happens  when  the  larger  joints  are  wounded,  the  suppuration  within  the 
articulation,  and  the  abscesses  that  form  outside  it,  reduce  the  patient 
to  a  hectic  slate,  secondary  amputation  speedily  l)ecomes  incvitnble. 

Wounds  op  Individuai*  Joints. — To  the  preceding  general  principles 
2  ha>r  tirilc  to  mUI  with  respect  to  wounds  of  the  individual  joints. 

Thk'  Hip  and  Shoulder  are  so  deeply  placed,  and  so  well  protected 
Utnt  Uiey  can  scarcely  be  wounded  except  as  the  result  of  gun-shot 
jnjary,  the  treatment  of  which  condition  has  already  been  discussed  (pp, 
360.251). 

Wound  of  the  Knee*joint  is  one  of  the  most  common  and  most 
aerere  of  such  injuries.  Wlien  tlie  result  of  gun-shot  violence,  it  im- 
|>eriUrely*  demands  immediate  amputation.  When  pro<1uced  by  a  punc- 
ture or  clean  cut,  the  wotind  must  be  closed,  and  ice  and  antiseptics 
cmploytHl  aHsiduously.  Should  suppuration  occur,  the  joint  must  be 
fre«iy  laid  open  by  long  incisions,  and  commonl}'  amputation  will  be 
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required.  The  abscess  will  often  form  deeply  in  the  thiph  rather  th 
in  the  joint  itself;  ami  in  n  very  ineidious  manner.  T!ie  limb  swells 
lotbe  trochanters,  becomes  very  tense,  painful,  hot,  and  fedematous,  wii 
great  coufttitutional  disturbance  and  initalive  fever.  But  the  joint  m 
be  but  tiule  swollen,  and  many  days  will  often  elaijse  before  flnctnat 
can  Im?  felt  in  it  or  in  the  thigh,  it  is  this  absence  of  swelling  in  t 
knee  itself  that  may  niislead  an  inexperienced  practitioner.  At  len 
the  abscess  may  ii|iproach  the  surface  near  the  knee;  and,  on  au  incisi 
being  made,  au  immense  quantity  of  pus  is  discharged.  The  absc 
forms  as  a  consequence  of  the  escape  of  some  of  the  irritating  contents 
of  the  suppurating  synovial  membrune,  clone  upon  the  anterior  surface 
of  the  femur;  it  creeps  up  and  surrounds  the  l>one  under  the  deep  mus- 
cles of  the  limb,  which  are  separated  from  the  boue,  and  may  reach  as 
high  as  the  troelmnicrs  lyefore  it  is  detected.  It  is  this  depth  in  the  limb 
at  which  the  abscess  is  seated  that  gives  rise  to  the  difficulty  in  its  detec- 
tion, the  violent  constitutional  disturbances  it  occasions,  ami  its  extreme 
danger.  I  have  never  seen  abscess  form  amongst  the  muscles  of  the  leg 
as  a  consequence  of  injuries  of  tlie  knee-joint,  unless  the  tibia  had  been 
fractured  as  well  as  the  joint  opened. 

For  the  penetration  of  the  knee  joint  by  needles,  see  p.  233. 

Wounds  of  the  Elbow  and  Ankle-joints,  when  simple,  as  in  punc- 
tures, usually  admit  of  closure  and  of  being  healetl,  leaving  a  siillicientl 
useful  and  mobile  urticulatirm.     When  they  are  complicated  with  fracta 
of  the  neighboring  Itones,  the  soft  parts  not  being  too  extensively  inju 
resection  of  the  injured  articulations  is  the  proper  course  to  adopt, 
loweil   by  antiseptic  dressings  and  good  drainage;  if  there  be   mu' 
laceration  of  soft  parts  with  comminution  of  the   bones,  amputatioD, 
especially  in  the  case  of  the  ankle,  will  he  required. 

Wounds  of  the  Wrist-joint  are  peculiarly  dangerous,  on  account  of 
the  extent  and  complexity  of  the  synovial  membrane  that  enters  into 
its  conforranlion.  Should  suppuration  l)e  set  up,  some  of  U»e  carpal 
bones  may  necnjse,  and  thus  amputation  may  be  rendered  \n\\>v 
or,  if  this  he  averted,  a  stitf  and  comparatively  useless  haml  wilt 

Dislocations  will  be  described  in  Chapter  XXII. 
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FRACTURES. 


The  management  of  Fractures  constitutes  one  of  the  comi 
duties  of  the  Surgeon,  and  hence  the  consideration  of  all  that  related 
to  their  nature  and  trenlment  is  of  the  utmost  importance. 

A  fracture  may  be  detined  as  a  sudden  and  violent  solution  of  con- 
tinuity in  a  bone;  but  by  the  term  fracture  it  is  convenient  to  describe 
other  lesions,  which,  strictly  speaking,  arc  not  comprised  in  the  defini- 
tion. The  displacement  of  an  epiphysis  from  the  shaft  of  a  bone  is  not 
really  n.  fracturt^  but  a  styaration;  as  Is  also  the  displacement  of  « 
costul  cartilnge  from  a  rib. 

Oausks. — Fractures  are  almost  invariably  the  result  of  local  causes, 
but  the  liability  to  their  occurrence  is  more  or  leas  modified  by  certaiu 
predisposing  circumstances. 
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Local  Causes. — Fractures  may  occur  from  the  HppUcution  of  ex- 

leniul  violence,  or  fn>m  mnacutiir  action. 
external  violence  may  be  a[>prie<l  ia  two  ways:  directly  or  indi- 

Irecily. 
The  worst  forms  of  fracture  are  occasioned   by  direct  external 
"violence,  Ibe  blow  enisbing  and  splintering  the  bone,  a8  by  the  pas- 
fia^c  of  a  liL'fivy  wlicel  or  a  {i^un  shot  injury.     When  the  bone  ia  broken 
Ibv  *lireet  violence,  the  fracture  is  always  at  the  seat  of  injury,  and  is 
often  compticatod  with  considerable  mischief  to  the  soft  parts,  the  roault 
cflhe  «arae  force  that  breaks  the  bone. 
Indirect  violence  may  break  a  bone  in  two  ways.     One  tliat  is 
'SDorc  commonly  talked  of  tlmn  seen  is  by  contrecoup^  in  which,  wlion  a 

I^low  U  inflicted  on  one  part,  the  shock  that  ia  communicated  expends 
|5ts  violence  on  the  opposite  point,  where  the  fracture  consequently 
PDccnrK.  This  form  of  injury  is  cliiefiy  met  with  in  the  head;  and, 
balthough  its  occurrence  has  been  denied,  1  cannot  doubt  it,  as  1  have 
^Ken  uneqnivociil  instances 

In  Uie  ucxt  form  of  indirect  violence  occasioning  fracture,  the  bone  is 

"lirnken  by  being  8nappe4l,ns  it  were,  between  a  resisting  medium  on  one 

«<ic,  and  llie  weij^ht  of  the  body  on  the  other.     Thus,  a  i>erson  jumping 

from  a  height  and  alighting  on  his  feet,  ma^*  break  his  legs  by  their  being 

compressed  between  the  weight  of  the  body  above  and  the  ground  below. 

The  long  bones  are  thoite  which  are  most  frequently  fractured  in  this 

way;   and  the  fracture  occurs  at  tlio  greatest  convexity,  or  at  their 

weakest  point.     When  a  |>erson  jumps  from  a  carriage  that  is  in  motion, 

ftllhongh  the  height  of  the  fall  be  not  grc.it,  yet  its  force  is  consider.ilile, 

the  feel  coming  violently  to  the  ground,  while  the  bo4iy  moves  with  the 

ftame  velocity  as  that  with  which  it  was  being  carried  onwarvls  in   the 

veliicle.     Hence,  fractures  received  in  this  way  are  usually  severe,  and 

com|>ound  or  comminuted. 

Muscular  action  is  not  an  unfrequent  cnuse  of  fracture  of  those 

lea  into  which  powerful  muscles  are  inserted.     This  is  especially  the 

Icaae  with  the  patella  and  some  of  the  bony  prominences,  such  as  the 
acromion,  wliich  are  broken  in  the  same  way  that  a  tendon  is  ruptured 
—  by  the  violeut  contractions  of  the  muscles  alUiehed  to  them  tearing 
them  asunder.  It  is  not  often  that  the  long  hones  are  so  fractured ;  bat 
the  humerus  has  been  broken  by  a  person  striking  at  but  not  hitting 
another,  or  by  suddenly  throwing  out  the  arm  to  seize  something  that 
waa  falling;  and  the  clavicle  has  been  fractured  by  a  rider  giving  his 
borve  a  back-handed  blow.  In  these  cases,  however,  muscular  action 
may  not  have  been  the  sole  cause,  the  weiglit  of  the  limb  also  tending 
U>  fracture  the  bone.  Those  bones  that  do  not  afford  attachuieut  to 
any  powerful  muscles,  as  the  cranial,  for  iustauce,  caunot  be  fractured 
in  tiiifl  way. 

Predisposing  Causes. — Tlieee  are  numerous  and  varied. 

Sonic  luMifs  are  e'*pccially  liable  to  be  broken  in  consequence  of  their 

#*?rci//r/  ail  jtvinin  u/  support.     Thus,  when  a  person  falls  upon  the  hand, 

the  shock  is  transmitted  from  the  wrist-joint  through  the  radius,  humerus, 

and  clavicle,  to  the  trunk;  the  radius  and  clavicle,  being  the  weaker 

bones,  are  then  especially  liable  to  be  fractured.    So  again,  the  siiHaiion 

|of  a  bone,  irros|)ectively  of  any  other  circumstance,  may  pre<ii8|)ose  it 

;to  fracture;  the  prominent  position  of  the  nasal  bones,  and  the  exposed 

dtuation  of  the  acromion,  render  these  parts  peculiarly  liable  to  this 

ijury.     The  nhnpt  of  some  bones  disposes  tiiem  to  fracture;  thus,  a 

ilong  bone  is  necessarily  more  readily  broken   than  a  short  and  thick 
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one;  hence  IVactures  of  the  tibia  and  femur  from  falU  on  the  feet  as 
more  common  than  of  ihe  os  caleis.  Certain  parts  of  bone  are  more 
commonly  fractured  than  others.  Those  parta  es{ieciRlly  into  wliich 
powerful  muscles  are  inserted,  or  that  are  in  expoi^od  situations,  nnf 
henfc  liable  to  injury,  or  have  lo  receive  tUe  weight  of  tlie  fallen  bofljB 
arc  often  broken,  lienee  the  acromion,  the  olecranou,  and  the  neck  9 
the  femur,  are  commonly  fractured.  ■ 

Age  exercises  considerable  influence,  not  only  on  the  general  occiB 
renee  of  fracture,  but  on  the  peculiar  liability  of  certain  bones.  ThouM 
fractures  may  occur  at  all  ages,  even  in  intra-uterine  life  (Chauaaier  li3 
dissected  a  footus  that  had  113  fi*acture8),  yet  bone,  beiiig  elastic  aofl 
cartilaginous  in  early  age,  is  less  readily  broken  than  when  it  haji  bfl 
come  brittle  and  eanliy,  a*  in  advanced  life.  In  children,  frarinrvl 
roost  commonly  occur  at  the  point  of  junction  between  the  shaft  nM 
ept]>liysis,  where  ossification  has  not  as  yet  become  perfect.  This  sepfl 
ration  of  the  epiphysis  in  children,  the  detachment,  as  it  were,  of  tM 
terminal  points  of  ossification,  occurs  chieQy  at  the  lower  ends  of  the 
humerus  and  femur,  sometimes  in  the  radius  and  other  long  bones.  As 
age  advances,  the  compact  tissue  of  the  shaft  becomes  denser  and  harder, 
hut  the  cancellous  structure  of  the  extremities  more  dilated  and  looser 
hence  fracture  of  the  neck  of  the  femur  is  especially  commun  in 
people.  In  young  persons  also,  the  bone  is  usually  simply  brok 
transversely,  but  fractures  taking  place  at  a  more  advanced  period 
life  are  generally  oblique,  and  often  comminuted;  in  adults  tbey  a' 
more  commonly  extend  into  joints  than  when  occnmng  in  early  n 
From  statistical  tables  of  frrictures  of  the  upper  limb  given  by  Flow 
it  appears  that  below  five  years  of  age  the  liability  of  the  two  »exet» 
fracture  is  equal.  After  five,  the  males  steadily  increase  in  liability 
to  middle  life.  After  forty-five,  the  number  of  fractures  in  females 
ceeds  that  in  males,  in  consequence  of  the  extreme  frequency  of  fractu 
of  the  lower  cn<l  of  the  radius  in  women  above  middle  life.  In  child 
more  than  one-half  the  fractures  occurring  in  the  upper  limb  are  of  the 
clavicle. 

Fracture  termed  Spontaneous  sometimes  happens  without  any- 
very  direct  cause,  or  under  the  influence  of  violence  that  would  usualj 
be  insufUcient  to  occasion  it.  This  may  happen  in  consequence  of 
texture  of  the  bone  being  weakened  or  rentlered  brittle  by  disease,  an 
as  uiollities  or  friigilitas  ossinm,  by  the  cancerous  cachexy,  by  syphi 
by  cancerous  growths  within  the  substance  of  the  bone,  or  by  the  p 
sure  of  some  neighboring  tumor  causing  absorption.  In  other  ca 
again,  it  occurs  without  any  apparent  disease,  local  or  constitution! 
This  usually  happens  as  the  result  of  the  britlleness  and  weaken! 
induced  by  age.  1  have  known  a  gentleman  little  above  fifty,  apparen 
in  perfect  health,  break  his  thigh  with  a  luud  snap  whilst  turning  in 
In  these  cases  union  rarely  takes  place,  or  not  without  much  dinicultyi 
But  spontaneous  fracture  of  the  femur  hns  more  than  once  l>efn  me^ 
with  in  young  men  apparently  quite  healthy,  from  the  sudden  and  v 
lent  contraction  of  the  thigh  muscles,  as  for  instance  in  pulling  olT 
drawing  on  a  boot.     As  a  rule,  union  readily  takes  place. 

Sex  indirectly  influences  the  liability  to  fracture,  men  being  m 
frequently  exposed  to  the  causes  of  this  injury  than  women,     in  woni 
the  bones  that  are  most  commonl}'  fractured  arc  the  clavicle,  the  ti 
and  the  neck  of  the  femur;  in  men,  the  shafts  of  the  long  bones, 
cranium,  and  the  [lelvis. 

From  statistical  accounts  it  would  appear  that  the  riglit  Hrabs  are 
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more  frequently  broken  lli«n  the  left,  being  more  exposecl  to  violence. 
Tlie  6U|>poMtion  tlint  the  bones  nre  wore  brittle  in  winter,  anti  hence 
brcflk  more  renclily  than  at  other  seasons,  is  altogether  a  uiislake; 
though  fractures  may  be  common  at  this  period  of  the  year,  from  falls 
being  more  frequent. 
VAKiKTfES, — Fractures  present  im|>ortant  varieties  as  to  their  Xature 

I  and  their  Direction.     The  varieties  as  to  nature  depend  upon  the  cause 
of  the  fracture,  its  seat,  and  the  nge  of  the  patient. 
Nature. — Fractures  are  divided  into  two  great  classeSf  according  as 
they  are  unaccompanied  or  attended  by  an  open  wound  leading  down  to 
fthe  line  of  breakage  In  the  bone — the  first    being    called  Si»i/>/r,  the 
, second  Cumpounil.       In  the  first  class  are  included  the  Simple  Frac- 
ture, where  the  bone  is  merely  broken   across,  split  or  fissured;  the 
Impacted,  where  one  fragment  is   wedged  into  another,  the  compact 
^H'^issnr  being  driven  into  the  canceMous  structure;  the  Comminuted, 
^H^hcre  the  bono  is  broken  into  several  fragments;  and  the  Multiple, 
^^■^here  there  are  more  fractures  than  one. 

When  the  soft  parts  are  lorn  through,  so  that  the  fracture  comrauni- 
<ralert.  by  a  wound  with  the  burface  of  the  Inxly,  it  is  said  to  be  Com- 
jKtuiid.  A  fracture  may  be  rendered  compound  in  two  ways:  cither 
mgh  laceration  of  the  soft  parts  by  the  same  injury  that  breaks  the 
as  when  a  bullet  in  traversing  a  limb,  fractures  the  h^ne;  or  else 
>y  llic  protrusion  of  one  of  the  extremities  of  the  broken  fragments 
;hroi)gh  the  integuments.  This  necessarily  most  frequently  happens 
■^hen  the  fragments  are  sharp  and  pointed,  and  the  coverings  thin,  as 
in  fracture  of  the  tibia,  and  may  l)e  occasioned  by  muscular  contraction, 
or  by  some  incautious  movement  on  the  part  of  the  patient,  driving  the 

I/ragment  through  the  skin. 
It  is  important  to  distinguish  between  fractures  that  are  primarily 
compound,  that  is,  that  are  compound  from  the  first  or  become  so  within 
a  few  days,  ami  those  in  which  a  wound  leading  to  the  broken  bone 
forms  some  lime  after  the  accident,  as  the  result  of  inflammation,  suppu* 
ration,  %th\  sloughing,  or  from  ottier  causes.  When  the  fracture  becomes 
comf>ound  secondarily,  the  danger  is  greatly  lessened,  on  account  of  the 
reparative  tissue  that  has  formed  at  the  broken  ends  of  the  bones  dotting 
up  the  medullary  and  Haversian  canals,  and  l>y  that  means  diminishing 
(the  ri«ka  of  severe  iutlammation  of  the  bone,  pyiemia,  and  the  absorp- 
tion of  septic  matters. 
A  fracture  is  said  to  be  Complicated  when  the  Injury  to  the  bone  is 
c<mjoined  with  other  conditions  which  arc  perhaps  of  more  importance 
than  the  mere  fracture,  the  complication  constituting  olleu  the  most 
•erious  part  of  the  injury,  and  influencing  greatly  the  general  result  of 
the  case.  Thus,  a  fracture  may  be  complicated  with  injury  of  au  im^ 
portant  internal  organ,  as  of  the  brain,  lungs,  or  bladder;  the  injury  to 
the  organ  being  inflicted  by  the  projection  against  it  of  one  of  the  broken 
fraguifnts.  A  fracture  is  not  infre(|uently  complicated  with  the  wound 
of  one  of  the  principal  arteries  of  the  part,  as  happens  especially  in  the 
leg,  where  the  tibial  arteries,  being  in  close  contact  with  the  bone,  are 
olleti  torn  by  the  broken  ends.  In  other  cases,  again,  the  fracture  is 
^^  Msoctated  with  injury  of  a  joint  or  with  dislocation. 
^H  ISesidea  these  varieties  of  frarture,  it  occasionally  happens  that  a  bone 
^V  is  only  cracked,  or  p.artially  broken.  This  especially  occurs  in  the 
^m  trending  of  hone  in  children,  in  which  cases  the  fracture  may  be  Partial 
^^  or  laoomplete.  merely  extending  across  the  convexity  of  the  curve 
made  by  the  bone.     This  is  sometimes  called  the  ^^  green-stick^*  fracture. 
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Direction. — The  <1ircction  nstumed  by  fracttircs  varies  greatly,  and 
depends  materially  on  tbe  cause  of  the  injury,  as  veaXi  as  n])ou  tUu  bciiap 
tUttt  is  frnetured. 

The  line  of  fraclui-e  may  run  through  a  hone  in  three  difTeroni  Uireoj 
tions  :  either /r/jnflivr«Wi/,  oW/ywf/i/,  or  longtttttlinalli/  lu  its  Rxi%. 

The  Transverse  Fracture  is  the  simplest,  and  is  seldom  coropli 
eated  with  injury  to  the  neighboring  partK.     It  chiefly  occurs  in  chil 
dren,  and  very  frequently  between  the  arlieular  extreunty  and  the  HhaJVj 
of  a  bone;  it  unites  readily,  and  ia  attended  by  but  Uttte  dtsplaoement*< 
It  is  moat  cuminonly  the  result  of  direct  violence^  but  it  may  arise  from 
muscular  action,  as  In  the  cose  of  the  patella,  which  is  usually  broken  io 
this  way. 

The  Oblique  Fracture  commonly  occurs  from  indirect  violence^) 
the  breaking  force  being  applied  to  the  ends,  and  not  ftcross  the  shal 
It  often  runs  a  long  way,  more  than  half  the  distance  of  the  shaft  of 
bone,  and  is  more  dangerous  than  the  transverse,  owing  to  the  obliquit] 
of  the  fracture  causing  the  ends  of  the  bone  to  be  sharply  pointed  (Kig. 
137,  a),  and   thus  frequently  to   puncture  the  skin,  or  to  perforate  au 
artery.     It  is  more  Lediuus  in  its  cure  than  the  transverse,  owing  to  tho, 
extent  of  surface  over  which  the  process  of  re)mir  has  to  be  carried  oo,] 
and  Uic  difficulty  of  keeping  the  fragments  directly  in  apposition  ;  heuce^i 
also,  there  is  a  greater  liability  to   shortening  of    the 
Uu)b.      It  is  principally  met  with  in  the  shaft*  <^f   the 
long  bones  of  adults  an<l  elderly  people. 

The  liongitudinal  Fracture  consists  of  a  splittinj 
or  Assuring  of  a  bone  in  the  direction  of  its  axis  (Fig* 
137,  &).     Longiludinnl  fracture,  or  splitting  of  boue,  i« 
not  very  common  in  civil  practice;  but  in   military  pnio 
tice  it  is  frequent,  especially  from  the  action  of  conical 
ritle-balls.     In  such  cases,  when  the  sliaft  is  struck  andi 
shatiereil,  the  splitting  of  the  bone  may  extend  widely  ia 
either  direction — sometimes  into  the  neighboring  joint' 
(Kig.  85,  p.  237),  although,  as  tftroymeyer  has  remnrkivm 
it  usually  8toi>s  short  of  this,  teruiinating  at  the  opiphypj 
sis.     When  the  fracture  is  produced  by  a  blow,  which* 
need  not  be  a  very  severe  one,  upon  the  articular  end, 
the  bone  may  be  split  and  the  juint  openeil. 

The  Separation  of  the  Epiphysis  of  one  of  the 
long  bones  from  the  shaft,  at  the  line  of  junction,  is  »a 
accident  that  occasionally  occnrs  in  children  and  yoitu] 
people  at  any  period  up  to  that  of  the  completion  nf  tiittj 
ossification  between  the  parts.  Jience  it  is  usually  ni< 
with  under  the  age  of  21  or  23.  This  kind  of  fractureisj 
always  transverse.  It  is  apt  to  simulate  a  diHlocatioq] 
very  closely  ;  but  the  diagnosis  may  be  made  by  finding  that  the  artici 
lation  is  always  intact,  and  its  movements  usually  free.  Union  by  boj 
readily  takes  place.  Not  only  are  the  epiphyses  of  the  lougboutiu  lialkl^l 
to  this  separatiou  through  the  line  of  Junction,  but  the  same  thing  intLfl 
happen  to  various  processes,  as  the  acromion,  olecranon,  &c. ;  and  sou 
osseous  structures,  as  the  acetabulum,  and  sternum^  are  apt  under  extoi^^ 
nal  violence  to  separate  into  their  original  component  parts. 

Signs. — Fracture  may  produce  pain,  and  altei'aiiou  of  the  bulk  of  the 
limb ;  tltesc  may  he  due  cither  to  the  laceration  of  the  soft  parts  by  the 
broken  fragments,  or  to  the  general  injury  inflicted  upon  it.  Increase  of 
size  is  observed  in  some  cases  of  fracture  ;  the  augmented  size  being  clue 
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either  to  the  cxtrnrnsAUon  of  blood  into  the  Limb,  which  often  tnkos 
jilftce  to  a  very  considernble  extent,  even  without  the  wound  of  any  prin- 
cipal ve«»el;  or  to  the  Approximntion  of  the  attachnients  of  the  inti^cles 
by  the  Rbortoningof  the  limb.  Diminishes!  bulk,  or  Qattening,  ooeurs  in 
some  cnses.  in  conHeqnonce  of  the  weight  of  the  liml>  drawing  the  part 
(1owii«  and  ihuH  li^s^oniiti;  natural  rotundity,  Neither  pain  nor  alteiatioii 
of  bulk  can  be  regarded  as  palliognomonio  of  fracture. 

The  more  special  and  peculiar  signs  of  frauture  are  three:  1.  A  change 
in  the  Shape  of  the  Limb;  2.  Mobility  in  its  (Jontiniiily;  and  3.  The 
existence  of  Grating  between  the  Broken  Ends  of  the  Hone. 

I.  The  Change  in  the  Shape  of  the  Limb,  due  to  the  displace- 
ment of  portions  of  the  broken  bone,  is  perhaps  the  moat  important  sign 
of  fracture;  it  manifests  itself  by  a  want  of  correspondence  between  the 
osseous  points  on  opposite  sides  of  the  bodj',  by  an  increase  or  diminu- 
tion of  the  DAtnral  curves  of  the  limb,  by  angularity,  shortening,  or 
swelling. 

In  investigating  the  existence  and  extent  of  displacement  in  a  case  of 
fracture,  the  Surgeon  should  always  atrip  his  patient,  and  compare  the 
corresponding  points  of  bone  on  the  op|>osite  hides  of  the  body,  ntjd  their 
relative  situution  to  snme  tixed  and  easily  distinguishable  neighboring 
prominence  on  the  trunk  or  injured  part  of  the  limb.  From  this  the 
measurements  may  l)e  tnken,  by  grasping  the  injured  part  and  the  cor- 
refl|x>nding  portion  of  ihc  healthy  limb  in  each  hand,  and  running  the 
flngcra  lightly  over  the  depressions  and  elevations,  mnrking  any  differ- 
ence that  exists ;  or,  if  greater  accuracy  be  required,  measuring  by  means 
of  a  tape.  In  some  cases  the  measurement  must  not  be  made  between 
the  trunk  and  the  limb  injured,  or  even  from  the  exti'cmity  of  the  limb 
to  the' other,  as  shortening  of  the  whole  membcp  might  depend  on  other 
causes  than  fracture,  such  as  wasting,  disease  of  joints,  or  dislocation; 
wheii  this  is  the  case,  the  measurement  must  be  taken  between  dilfercnt 
points  of  the  bone  injured,  antl  compared  with  a  similar  tneasurement  of 
the  sountl  limb. 

The  displacement  of  a  broken  hone  may  be  the  direct  result  of  the  vio- 
lence which  occasions  the  fracture,  the  fragments  being  driven  oat  of 
their  position,  as  when  a  portion  of  the  skull  is  beaten  in;  or  it  may  re- 
sult from  the  weight  of  the  limb  dragging  downwards  the  lower  fragment, 
aa  in  a  case  of  fractured  acromion.  In  some  cases  it  is  either  occasioned 
or  greatly  increased  by  the  direction  of  the  fracture.  Thus,  in  several 
caaes  of  broken  tibia  which  have  been  under  my  care,  the  line  of  fracture 
being  oblique  from  above  downwards,  and  from  before  backwards,  I  have 
found  the  upi>er  end  of  the  lower  fragment  pniject  considerably  forwards, 
slitling,  as  it  were,  along  an  inclined  plane  in  the  np|>cr  fragment;  and  in 
one  of  these  cases,  which  I  !in<t  an  opportunity  of  dissecting  after  ampu- 
tation, the  direction  of  the  fracture,  rather  than  muscular  action  appeared 
to  be  the  cause  of  displacement.  In  transverse  fractures  there  is  always 
bui  slight  displacement. 

Muscular  cotitraction  is,  however,  without  doubt  the  most  active  cause 
of  displacement:  hence  it  has  been  found  tliat,  in  paralysed  lind>s  which 
are  fractured,  there  is  but  little  deformity.  The  contraction  of  the  mus- 
cles of  the  part  npproxirnnting  their  points  of  attaelunent,  owing  to  the 
support  or  resistance  offered  by  the  bone  being  removed,  draws  the  most 
movable  fragment  out  of  its  normal  position.  The  other  causes  that  have 
ju«t  been  mentioned,  tend  greatly  to  favor  this  kinrl  of  displacement; 
but  io  some  cases,  as  in  fractured  patella,  the  displacement  is  entirely 
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miiBCular,  nnd  in  all  fractures  of  tbe  long  bones  it  is  chiefly  dne  to  mus- 
cnlnr  rnntraciion. 

'I'lic  Direction  of  the  Displacement  is  prineipnlly  inflnonced  by  ibe 
direction  of  ttie  rrnctiiie,  tlie  posilion  nl'  tlie  limb,  niiit  muscular  action; 
H  may  be  Bnjjiilnr,  trrtnsvcrsc,  longitudinal^  or  roiatory. 

In  ihe  anguior  displacement  there  is  an  increase  of  the  natnrnl  curvfl- 
turo  of  the  limb,  the  concavity  of  llio  Jingle  being  on  the  side  of  the  moat 
powerHd  muscles;  thus,  for  example,  in  fractnre  of  the  thijrli,  the  angle 
projects  on  the  nnterior  and  outer  side  of  the  limb,  l>ecanseihc8lron'»e9t 
muscles,  being  aituafed  behind  and  to  the  inner  side,  tend,  by  their  con- 
imclion,  to  npproximate  the  fragments  on  Ihnt  aspoct.  This  distilace- 
mcnt  |trinci|>ftlly  occurs  in  oblique  nnd  comminuted  IVnctnres. 

The  tranttvej'tte  or  fnleral  dijiplacement  occurs  when  a  bone  is  broken 
directly  acmss,  the  fragments  often  hitching  one  against  another,  and 
so  being,  as  it  were,  entangled  together.  In  this  case  there  is  often  but 
very  little  deformity. 

In  the  Inngitudinnl  displacement  there  may  be  either  shorterung  or 
elongation  of  the  limb.  When  there  is  }-lii»rteniiig,  as  most  commonly 
happens  in  oblique  fractures,  it  is  dependent  on  muscular  contraction, 
the  broken  ends  of  bone  being  brought  together  so  as  to  overlap  one 
another,  or  on  *' riding."  In  other  cases,  the  shortening  may  be  owing 
10  the  impaction  of  one  fragment  in  the  oilier.  In  some  cases  there  Is 
preternatural  separation  of  the  fragments,  the  wtiglit  of  the  limb  tend- 
ing to  drag  the  lower  one  downwards,  or  muscular  contraction  drawing 
tbe  upper  one  away  from  it. 

The  ro/a/or(/ dif-placement  is  ow^ing  to  the  contraction  of  partlcnlar 
sets  of  muscles  iwisting  the  lower  fragment  on  its  axis,  as  well  as  pro* 
ducing  shortening  of  the  limb.  Thus,  the  external  rotators  in'tntra- 
capnular  fractures  of  the  neck  of  the  thigh-bone,  and  the  supinators  in 
some  fractures  of  the  radius,  have  a  tendency  to  twister  rot5ite  the  lower 
ft-agmont  in  nn  outward  direction. 

2.  The  occurrence  of  Preternatural  Mobility  In  the  Continuity 
of  .■!  lione  cannot  exist  without  fracture,  and  separation  of  the  fi;iyinent» 
fn)m  one  another;  hence,  its  presence  may  always  be  looked  upon  as  an 
unequivocal  sign  of  broken  bone.  But  fracture  may  exist  wiibnut  It ; 
thus,  it  occasionally  happens  that  fracture  takes  place,  and,  owing  to 
the  impaction  or  wedging  together  of  the  fragments,  mobility  is  not 
perceived. 

3.  Another  sign  of  much  value  in  practice  is  the  occurrence  of  Orepl- 
tus,  or  rather  of  the  Grating  together  of  the  Rough  Surfkces  of 
the  Broken  Bone,  which  can  l>e  felt  as  well  as  heard  on  moving  the 
limb.  This  grating  can  only  occur  when  the  frugmenta  are  movable  and 
iu  contact,  and  is  especially  i>erceptible  when  the  rough  ends  of  the 
broken  bone  are  Hirectly  rubbed  against  one  another.  It  Is  not,  how- 
ever, an  invariable  accompaniment  of  fracture;  being  absent  in  some 
eases,  in  whieh  the  fracture  is  firmly  impacieil,  or  when  the  fra^jmenls 
are  wiilrly  separated.  It  must  not  hv  confounded  willi  the  tt 
Ikai  oiHurs  in  the  Umbs  from  other  causes,  as  from  emphysen  ii 
tbe  vffusion  of  serous  fluid  into  the  sheaths  of  the  ten<lons,  ^^  _-* 
rise  to  a  peculiar  crackling  sensation,  very  ditfercut  from  _  ei^- 
frating  of  a  fracture.  V 

It  will  thus  be  seen  thai  each  of  these  three  signs,  taken  indivi'lo^TIr^ 
is  lB(tfT  or  less  equivocal,  and  that  it  usually  rrquires  a  combine ' 
•I  Imi»1  twoof  them  to  determine  whether  fmclure  exists.     Id  asctiwi 
I^Bg  the  existence  of  a  fracture,  the  Surgeon  shoubl  make  the  newrssar^" 
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maiiipnlations  with  the  utmost  gentleness,  hut  yet  cflVctually,  so  that  no 
nncci'lainty  may  bt*  ftllowe<i  to  remain  as  to  the  sent  mu\  nftlitre  of  the 
injury,  mote  especinlly  when  it  occurs  in  tlie  vicinity  of  the  joint.     The 
iucfL'-u&Ml  mobility  in:iy  be  asocriaineil  by  fixing  the  upper  fi-Ji^^nicnt  am! 
^Uat^l^  the  lower  portion  of  the  limit ;  the  grating  by  drawing  clown  the 
l<»wcr  fragment,  so  tis  to  bring  the  rotigh  surfaces  into  upp<»8itic»n,  and 
then  grnsping  the  limb  at  the  seat  of  frncinre  with  one  han<l,  antl  rotat- 
ing it  gently  with  tlie  other.     The  tlisplaceinent  miist  be  nRccitainocI  by 
leasuring  the  limb  carefully  in  the  wny  that  has  been  directed,  Aud  by 
ipAring  lite  injured  with  the  sound  side. 
l>iAONosi&. — The  dingnoftift  of  an  ordinniy  frnetnro  is  seldom  attended 
any  material  dilflculiy.    The  co-exisienceofdiftithioentent,  of  abnormal 
:ity,  nn<l  of  grating,  will  usnnlly  eiitible  the  Surgeon  at  once  and 
idily   to  i»ronoun<e  with  ct^rtainty  its  existence,  when   it   is  nimpU'. 
Ue-n  It  is  rompvuml^  there  is  frequently  the  additional  evidence  aifonlcd 
*y  the  protrusion  of  the  end  of  one  of  the  fragnienls ;  and  it  it  be  com- 
•unuU'ft  as  well,  the  loose  splinters  will  he  readily  felt. 

There  are,  however,  two  conditions  that  ren<ler  the  detection  of  a 
itnple  fraeluve  occasionally  ditlictdt.  The  first  is,  when  only  imc  of  two 
r  »evei>al  contiguous  bones  is  broken  ;  the  oilier,  the  iuip:ictiou  of  the 
'DjErinentft. 

U'bcn  only  one  bone  is  broken  in  a  situation  where  there  are  two  or 
Kirr,  as  in  the  leg,  f /rearm,  meiacarpna  or  metatarsus,  very  close  and 
reful  manipulation  of  the  injured  bone  may  be  refjuired.  The  Surgeon 
'"At  run  his  ftnger  carefully  over  tlie  most  projecting  ridge,  feel  for 
'Jght  inequality  or  a'dcma  at  one  part,  or  perhaps  he  may  elicit  the 
'*>tc»t  occasional  crcpitmu  on  fully  and  deeply  moving  the  bouu  at  the 
**t  of  su»(»eclod  fraiure. 

'  «i  thi*  case  of  impaction  the  diagnosis  is  even  more  difHcnlt.     Here 

o  rcpltuw,  and  no  preternatural  mobility,  can   bo  found;  but  the  8ur- 

^*^n  must  bv  letl  to  his  dia;;nosis  by  the  recognition  of  the  peculiar  dis- 

lM>«;incnt  and  ilistorlion  whicli  may  be  characteristic  of  the  particular 

i^tuo.'.  as,  for  instance,  the  deformity  of  the  wrist  in  impacted  fracture 

^Hc  lower  end  of  the  radius. 

**ini  dilBcnliics  of  diagnosis  in  fracture  of  a  single  bone,  or  in  an  im- 

^<^t*ni  fracture,  are  necessarily  most  seriously  increased  if  there  bo 

"ic-Ii  extravasation  of  blood  into  the  limb;   or,  when  the  fracture  I3 

•'^•■•ngh  an  articulated  end,  if  there  should  be  much  effusion   into  the 

***Sld)oring  joint. 

A  «  UtiH  already  l>een  stated,  the  existence  of  a  fracture  when  ct>mpoundj 

"^     mure   pnrtictilarly   if  rtfrnminufetl^  is  usually  readily  deloiininc'I. 

"?»e.  i!m'  irrt'at  u»obility,  the  protrusion  of  Iragments  or  splinter*,  and 

"*   '  pilus,  will  seUlom  allf»w  the  Surgeon  to  Iw  in  error.    Shoidd 

•y   ■  ^iM.  Ihe  intr(Mlurtion  of  the  linger  into  the  wound  will  ena- 

\  Uini  10  deieruiitio  wiih  certainty,  not  only  the  exisU-nre,  but  the  cou- 

'•'*«  and  extent  of  the  tVaclure.     Hut  with  all  the  assi^itance  that  may 

'^'^  l>o  affordiHl,  the  very  existence  of  a  bad  compound  and  comminutetl 

fin,...,....   Ik?  unsuspected  for  many  days,  even  though  most  careful 

have  been  made  with  the  view  of  ascertaining  its  presence. 

mi'Miant  fact,  which  may  have  weighty  Itoarlngs  in  mrdicodegal 

til liifAt ions,  the  following  case  is  a  good  illustration.     A  young  man 

L  with  a  woollen  ramrod  through  the  left  hand  and  shoulder,  by 

OcctdcnU'd  explosion  (»f  his  gun  whilst  he  was  loading  it.     The  rara- 

Mmck  the  humortis  three  inches  below  the  shoulder-joint,  ftdl  on  its 

lisrt.     It  was  splintered  against  the  bone,  the  fragments  passing  ou 
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each  side,  and  mostly  esciiping  through  tvro  ajiertures  of  exit  posteriorly ; 
Buinc  pnBsiiig  to  the  inner  Biik>  hctwuen  tlic  large  vosfiols  Mn\  the  bi»ne, 
the  others  to  the  outer  siile  bet^'een  it  and  thv  cU'lloid.  The  patient  w&a 
brought  to  the  HoHpilul,  ivhere  I  saw  him  a  lew  hours  after  the  injury, 
and,  enlarging  the  wounds,  extracted  a  number  of  splinters  of  the  ram* 
rod  from  around  tlie  l>one.  The  limb  wns  carefully  examined,  not  only 
by  me,  but  by  several  other  Surgeons  present,  to  deleruiine  wheiher  the 
bone  hai*  Ixren  fractured,  or  the  joint  injured.  There  was 
no  sign  of  fracture  to  Ik;  delected — no  shortening,  no 
mobility,  no  crepitus,  no  inequality  when  the  fingeru  were 
freely  passed  into  the  wounds,  no  displacement  at  all.  As 
no  fracture  appeared  to  exiAt,  the  limb  was  laid  on  a  pil- 
low, and  irrigation  employed.  Krysipelas  set  iu,  followed 
by  pxtensive  and  deep  suppuration  in  the  limb.  On  ex* 
aniining  this,  with  the  view  of  giving  a  free  exit  to  the 
discharges,  eight  dnys  after  the  accident^  displacement  and 
crepitus  were  for  the  first  time  found,  and  it  liecame  evi- 
dent that  the  humerus  hnd  eu^tained  a  eommiitiUed  frac- 
ture. The  patient  died  of  pya?mia;  and  after  death  tUo 
bone  presented  the  appearnnce  here  given  (Fig.  13>*).  a 
long  splinter  having  been  detnchetl  in  a  longitudinnl  direc- 
tion, A  B,  and  the  shaft  broken  across  at  c.  lU-re.  then, 
was  not  only  a  compound,  hut  a  comminuted  fracture,  de- 
tected for  the  first  lime  a  week  after  the  infliction  of  the 
injury.  It  apjwared  probable  that  the  blow  of  the  ramrod 
hatl  fractured  the  bone  longitiidinnlly,  detnching  the  large 
splinter^  which  had  become  impacted;  and  that  the  shaft 
still  held  together  by  a  narrow  bridge  of  bone  at  c,  which 
being  broken  across  subsequently  in  moving  the  limb,  now 
becrirae  heavy  by  infiaoiniatory  infiltration,  led  to  the  shortening  of  the 
limb  and  the  lateral  displncement  of  ihe  fragments. 

Union  of  Fractubed  Bonk. — A  fractured  lione  is  ultiraalely  united 
by  iK'ing  soldered  together  by  the  dL'position  of  new  bone  arotintl,  with* 
in,  and  Inslly  between  the  broken  fragments.  In  exceptionnl  c«sc«,  M 
in  frnctures  occurring  wilhiu  the  capsule  of  a  joints  and  In  those  of  the 
patella  and  the  olecranon,  union  is  effected  by  fibrous  or  filameutous 
tissue.  In  some  instnnccs  that  will  hereafter  be  con&idcreil,  owing  bo 
peculiar  local  or  constitutional  circumstances,  new  bone  is  not  formtfd, 
but  the  uniting  medium  is  fibrous. 

The  new  bone  that  ooustitutes  the  bond  of  union  is  termed  Callus. 
In  many  cases  a  larger  quantity  of  this  is  temporarily  depositeti  than  is 
portnanently  left.     This  temporary  fortnatiou  of  bone  goes  by  the  nsme 
of  the  provisional  callus.     It  is  formed   partly  external  to  the  f rmc- • 
twre,  inrnj*ing  tjie  broken  ends,  and  pnrtly  in  the  medullary  canal,  so 
to  include  the  fragments  between  biyers  of  new  bone,  and  thus  muiaiai 
Ihero  in  coninct.     That  which  is  i^ermnnently  left,  and  which  iui^rveti 
between  the  broken  eniU,  is  called  the  definitive  callus.    The  pro 
of  nnion  varies  sttmewhttt  in  simple  and  in  compttund  fractures. 

Union  of  Simple  Fractures. — The  production  of  callus  hss  1 
Bludicd  with  much  care  by  llaller,  Duhamel,  Bordenave,  and  Ilunii-r  fv 
Dupoyiien,  Breschet,  and  Villerme,and  more  recently  by  Stauley*  ' 
and  Billroth.  From  the  observations  of  these  ]>athologists,  it 
appt-:tr  ihnt  the  union  of  a  broken  bone  takes  place  through  the  medium 
of  plntttic  mnlter,  depositeil  by  a  process  of  adhesive  inflammation  set  oi* 
to  the  injured  bone  itself,  iu  its  periosteum,  and  the  neighboring  sou 
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»ftrt«;  tlio  lymph  thus  formed  grarlunlly  nmler^oing  development  into 

ksseoiis  tia<niP.     The  whole  (irofeft*^,  indeed,  is  strictly  finalosfons  to  tliat 

rbjcli  tnk>>^  place  in  the  ordinary  healing  of  a  wound  Uy  adhesion  nnd 

■nl  of  the  cit.'atiioifil  tissue.     The  broken  fras^mcnts  nre  at 

I  .  and  surrounded  by  u  consideral^le  exlmvasation  of  blood. 

fu  tbc  course  of  t^n  or  fourteen  duya,  this  has  ordinarily  undergone  ab- 

irptlon  to  a  conaiderdble  extent;    the  perioatenra  and   the  medullary 

i«mbrnne  in  the  vicinity  of  the  fracluro,  tlio  tissues  uround  it,  and  the 

»keo   lione  iiself,  lierome  very  vasculiir,  and  pour  out  a  quantity  of 

'mph   betwrcen  and  around  the  fragments,  as  well  as  within  the  meduU 

\mry  canal,  so  that  the  fractured  ends  are  ensheathed  by  a  reddish  gela- 

JiioMs   mnftm  of  a  fusiform  shape,  thickest  opposite  the  seat  of  injury. 

gradually  Ifecoroes  more  and  more  consolidated  ;  and,  in  proportion 

Ik-oohu'S  Armor,  the  mobility  of  the  fragments  lessens, 

the  ends  of  the  bone  becoming  smooth  by  the  plastic 

dt  (M'ing  ndhereut  to  and   inlerposeil    lietween    them, 

ig^  is  less  <Uslincl.     Fivni  the  third  to  the  fourth  week 

lymph  lias  assumed  a  sufllcienl  degree  of  Gi'mnes!$  to 

:e€p   the   frapmcnts  in  apposition,  though    the   bono  still 

'iehia   readily  at    the   seat  of   fracture   (Fig.  139).      This 

mph,  which  is  |M)ure<l  out  not  only  by  the  periosieum  and 

but  by  all  the  soft  parts  in  the  neighborhood  of  the 

ire,  grmlually  undergoes  ossiflcation,  tlie  bony  matter 

first  deposited  in  a  granular  manner,  but  in  sufHciont 

llltv  by  tlie  sixth  or  eighth  week  to  uidtc  the  fracture 

If      "  The  ealluH,  which  i3  at  Hrst  soft  and  spongy, 

[Q  old  tione  in  its  microscopic  as  well  as  oi*dinnry 

\u-iii  4'linracter9,  gradually  assimilates  to  oh)  bone,  both 

,rdn(««<  tmd  in  structure,  (tsseous  corpuscles  antl  vascu- 

'1  I  canals  being  formed  in   it;   and  it  l»econies 

he  surface,  being  inwsted  It}*  a  dense  cellulo- 

hroiift  periosteum,  until,  l>y  the  end  of  six  or  eight  mt>nths, 

i9.stfi«-3ili(in  is  perfect.     The  last  pmcess  in  the  consolidation        '""'   ""^V 
,       •        -  .  -  t  »  .  •fw-r      keel* 

(f  the  fractttro  Is  the  formation  of  new  bone  between  the       dwit. 
iroki"  ..".1-.     This  does  not  take  place  definitely  until  a 
eor  ■  period  after  the  ensheathlng  callus  has  beeti  formed.     Bill- 

roth *>i    1  M-iiua,  who  has  investigated  this  process,  fiuds  that  cells  are 
ideveloprd  in  the  ]laversian  canals;   and   that  these  become  dilated  by 
Ibi:  gradual  sbwtrjilion  of  their  bony  walls,  while  the  cells  increase  in 
t»iitnli<*r,  and  the  blood-vessels  form  l<»ops.     Thus  there  is  a  removal  of 
-     '1^,  and  a  deposit  of  new  plastic  matter ;  and  these  processes  go 
Ml  the  fractureii  ends,  so  that  the  new  deposits  meet  nnd  unite, 
!y  becfime  converted  into  bone.     In  some  instiinces,  how- 
.  .-^lic  nmlter,  instead  of  being  ossified,  undergoes  transfor* 

maiiou  into  a  flbi*ou(*  tissue,  as  in  the  ordinar}*  cicatrices  of  solt  parts, 
giving  ris*  to  false  joints,  of  which  we  shall  Rpcuk  hereafter.  By  the 
time  that  the  intermediate  or  deflnitive  callus  is  fully  formed,  that  por- 
t...n  ..f  itiQ  ensheathlng  or  provisional  callus  which  is  not  required  for 
'•rvation  of  the  permanent  integrity  of  the  bone,  ha»  been  gra* 
iiiinin  rvinoved,  or  has  moulded  itself  closely  to  the  shape  and  condition 
In  whlrU  it  will  ultimately  remain,  the  medullary  canal  liaving  again  be- 
'  id  the  ends  of  the  fracture  rounded  off.     In  some  cases  the 

.^  ity  is  not  restored  to  its  former  condition  for  a  considera- 
'*  be  partially  occluded  by  a  thin  septum  of  callus. 
.     _    :,  the  plastic  matter  that  is  etfuscit  aroiuid  autl  be- 
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twecn  the  bones*  undergoes  ossificrttion  in  vnrions  wnys.  Those  fracttire* 
that  unite  quickly  do  mi  inoi<t  commonly  through  ossiflcntiou  of  nhrons 
tissue  ill  a  rudiuiontnl  condition,  whioh  uiay  Ite  either  that  of  nufleatecl 
cells  or  iiueleiitwl  hlastema.  A  tine  elosoly  gianuhtr  ossillc  deposit  takt'9 
place  in  the  Mristemfl,  nnd  grntliinlly  forms  tijc  luininppof  a  delicate  can- 
cellous tissue,  the  nticU'i  becoininj^  prolmbly  converted  into  boiie-cor* 
pusdes.  In  other  cases  agniu  the  union  mny  he  accomplisheil  by  the 
ORsification  of  perfect  fibmim  tissue,  tieveloped  from  the  pln**iic  ninit<»r 
thrown  out  rouml  the  fraelure.  Tht-n  again,  the  new  bone  mny  be  fi^roi 
by  the  |ilastic  exudation  passinn;  through  a  cartilnginotis  stage.  P 
fcctal  cartilnge  has  so  far  only  lx?cn  seen  in  the  lower  animals;  in  m 
the  cartilage  has  nlways  been  of  tlie  fibrous  variety. 

In    those    fractures  that   are  tninsvcrse,  and    that  remain  in  atoj 
apjKJsition  during  ossiHcation,  and  more  especially  if  they  be  but  thi 
cmvcixmI  by  soft  parts,  the  union  appears  to  take  place  directly  and  ififS 
mediately  between  the  "pposed  osseous  surfaces  ;  there  being  no  ap|»ear 
ance  of  those  accessory  deposits  of  bone  tlmt  usually  go  by  the  namt  of 
"provisional  callus."     If,  buwuver,  the  fracture  occur  in  a  bone  that  is 
thickly  invested  by  soft  purls,  masses  of  new  bone  will  be  thrown  < 
around  tl»e  fragments,  evidently  the  result  of  depo8lti<m  from   the  s 
rounding  iuHnmed   tissues  rullier  than  from  the  injured  periosteum 
bone.     The  influence  of  the  neighboring  soft  parts  in  determining  t 
deposits  of  new  bone  is  well  marked  in  the  tibia.     In  a  fiiicture  <»f  tbU 
bone  we  find  that  at  the  nnterior  and  inner  part,  which  is  thinly  covered, 
uni(»n  tnkes  pUce  directly  lictween  the  broken  ends;  but  at  tlie  |K>sterior 
and  outi>r  siile,  whore  there  is  a  thick  envelopment  of  tissue,  a  largu  m 
of  provisional  callus  will  often  be  found,  fllliiig  up  even  the  intero«6e< 
space     That  neighboring  parts  participate  in  the  iiiflainuiali(»u  R.'t 
Bround  tlic  tVACturc,  nud  throw  out  eallufl,  is  evident  friim   what  taSt< 
place  ocrasionally  when  one  of  the  bones  of  the  fore-arm  or  leg  i»  brok 
Periostitis  is  then  set  up  in  the  unbroken  bone,  opposite  the  seat  of  fr 
luro,  and  osseous  mstter  is  sometimes  deposited  by  it.     We  have  api 
mens  illustrating  this  lujiiit  in  the  University  College  .Museum. 

In  fractures  ot'currlug  in  young  iitfants,  the  quantity  of  callus  thro 
out  is  proportionately  vcrj'  grt-at.     This  may  perhaps  be  owing  to 
difflcnlty  of  mnintaining  sui*h  fractures  in  steady  apposition,  and  par 
also  to  the  activity  of  the  nutritive  process. 

If  the  fracture  l>e  not  well  reduced,  the  ends  not  bring  in  projHT 
position,  or  if  it  be  comminuted,  masses  of  new  bone  are  ofien  de|»oHi 
as  buttresses  or  supports,  or,  enveloping  the  Nplinters,  consolidate  Ih 
with  the  rest  of  the  shaft.     So,  also,  when  the  fractunnl  bones  are 
krpt  sulUtMcutly  quiet  during  treatment,  the  neighboring  part»  brco 
irritated,  and    provisional  callus  is  formed.      Hence,  as   Paget    has 
marked,  we  commonly  tbul  this  deposit  in  fractures  of  the  ribs,  wbi 
are  kept  in  constant  mot  ion  )»y  the   i*espiratury  actions.     In   impact 
fractures  there  is,  from  the  perfect  apposition  of  the  surfaces,  but  lilitc 
calbm  formed. 

From  nil  this,  I  think  it  clear  that  in  simple  fractures  the  prom'^iiimnl 
callus  is  dcpositeii  principally  by  the  surrounding  soft  tiH»ues,  ait  : 

fi  certiiin  extent,  by  Llie  periosteum  and  medullary  CJinal,  itn  qu.u  : 
ig  detH*uilcnt  on  the  amnuut  of  irritation  «tet  up  in  the«e  sirurtu 
^-  drjimhofl  callus,  on  the  other  hand,  is  directly  and  imniedial 
^M  il  by  tUid  veaHcls  4tf  the  fractured  bone  itself,  and  the  comparal 
H  if  vaiiGulnr  supply  to  this  tissue  mny  account  for  the  slowuesa 
H       tfiatton. 
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Union  of  CompoiLnd  Fractures. — TliG'Htference  between  the  uniou 
\p(n  »siiii[il(*  aiul  ur.i  cuiupotuiil  ftuclure  \^  tlio  siimc  as  tliat  between  Llie 
K'aling  of  a  suhciitntieonu  anO  nn  ti\tvi\   wouhd.     In  llie  one  catie^  the 
lealinj^  process  takca  place  wilhoiiL  any  sensible  local  diatiirbaiice  or 

mstiLulional  tU'rangcincnt ;  in  tlie  other,  it   is  aecoinpanicd    by  local 

idaiiimatiou  and  suppuration,  and  by  con-eapon<ling  febrile  reaction. 
in  thcone  case,  there  is  no  exciliu;;  cause  for  the  development  of  secondary 
liseasca;  in  the  other,  the  hxal  mischief  is  extremely  apt  to  generate  theao 
tbeir  worst  form,,  as  erysipelas,  inflammation  of  the  absorbenta  or 
rein*, and  pyaemia.  In  compound  fractures,  union  takes  phtce  by  tlieeuds 
»f  the  bone,  wldcli  lie  battled  itt  the  pus  of  the  wound,  granulating  and 
liruuing  out  plastic  matter,  wliich  becomes  directly  converted  into  bone, 
'here  is  in  many  cases  but  little  provisional  chIIus  ;  but  in  most  instarkces 

large  qnuntiiy  of  accessory  osseous  deposit  takes  place,  more  parLicn- 

rly  if  Ibc  displacement  l»e  great.     Tlie  union  of  ihcse  fractures  pre- 

isely  resembles  that  of  a  wound  in  tlie  soft,  structures — by  granulation, 

H'  '^  the  second  intention  ;''  the  only  ilitTcrence  being  that  the  granula- 

Liont  which  are  thrown  out  by  the  bone  and  periosteum  develop  into 

lew  osteons  tissue  either  directly,  or  through  the  medium  of  an  ante- 

hIciiI  fibroiil  transformati(m.  This  process  nt'cessarily  occupies  a  much 
longer  time  than  that  which  is  required  for  the  union  uf  a  simple  frac- 
ture, consolidntiun  not  being  efTecied  for  three  or  four  months,  and  ofteu 

ring  very  oonftiderably  retanlctl  beyond  this  by  the  separation  of  ne- 
!rugc«l  btme,  the  formation  of  abscesses,  &c.    Kokitansky  and  some  other 

blhotogi&t:!  are  of  opinion  that  snperticial  exfoliation  of  that  layer  of 
lone  which  is  bathed  by  the  pus  takes  place,  and  that  it  is  after  this  is 
[•eparatc<l  thnt  llic.  granulations  spring  up,  in  which  the  new  bone  is  de- 
posited:  but  I  think  that  it  admits  of  very  consiflerabtc  doul)t  whether 
'Ihi*  process  of  necrosis  goes  on  in  all  cases  of  compound  fracture. 

I'uion  of  fiaeturea,  like  all  other  vital  actions,  takes  place  more  readily 
and  much  more  quickly  in  the  early  periods  of  life  tlian  at  a  mf>re  ad- 
Tanccd  age,  nnfl  is  always  more  si>eedily  accomplished  ia  the  upper  than 
In  tlic  lower  extremities. 


TREATMENT  OP  FKACTUKK. 

Constitutional  Treatment  in  simple  Iraotures  requires  but  a 
rery  few  word«  of  explauaiiou.  As  a  ruli',  the  general  habits  of  life 
thfudd  l»c  interfered  with  as  little  as  possible.  In  uncomplicatetl  fraclurea 
ibe  upper  extremitii's,  more  especially  in  the  young,  rest  for  a  few  days 
u  all  that  is  needed.  The  patient  may  then  be  allowed  to  move 
\i  nuxleruicly  with  the  limb  »up[)nrted  on  proper  apparatus.  In  the 
fVmctun'a  of  the  lower  extremities  more  lengthened  rest  is  needed,  in 
th(i«c  oAAes  Uie  diut  may  be  sutuewhat  reduced,  and  aperients  given  with 
kdvantagr  for  the  first  week  or  ton  days.  After  this  the  usual  habits  of 
ife  in  thpi»c  re><pects  should  be  resumed. 

In  old  persons  the  enforced  coniiuement  to  bed  and  the  sudden  inter- 
'uplioD  *if  the  ordinary  haliits  of  life,  as  well  as  the  shiK'k  to  the  system, 
kr«  apt  to  exeroiso  an  injurious  and  sometimos  a  fatal  otfoct.  lu  thctie 
■  're  two  dangers  to  apprehend,  viz.,  sloughing  of  the  back  and 
>ngestion  of  the  lungs.  Doth  are  avoided  by  propping  the 
j,j  riitfiit  up  ai  be»l,  the  use  of  water  or  air  cushions,  and  change  of  pos- 
a*  far  as  practicable.  It  is  necessary  to  sec  that  the  bed  is  very 
irui — wilh'iut  creases  i  that  all  crumbs  be  swept  away  daily  ; 
i]iuIous  attenliou  be  paid  to  cleauUuesa  alter  the  use  of  the 
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bcd-pnn.  Good  diet  and  n  fnir  alloirnnce  of  fitimulantsflre  needed  in  these 
cases.  The  cniiy  use  of  the  slnrched  or  plaster  of  rnris  bandage  19  of 
great  service  in  enabling  the  patient  to  get  up  sooner  than  could  other- 
wise be  done. 

In  all  cases  of  simple  fracture  of  the  lower  extrenjities,  the  sooner  the 
patient  is  got  np  and  about  on  cnitcbea  the  belter.  Some  patients 
sf^eedily  learn  to  use  these  instrnraents,  others  never  get  accustomed  to 
their  use.  lu  llie  latter  case,  a  wheel-chair  KhttuUl  be  substituted  for  them. 

StiROiCAL  Treatment  of  Simple  Fracture. — In  conducting  the  treat- 
ment  of  a  fracture,  tlie  object  of  the  Surgeon  should  be  not  only  to 
obtain  a  sound  and  strong  limb,  but  one  that  presents  as  little  deformity 
and  tinre  of  former  irgury  as  possible.  In  order  to  accomplish  tht&«  the 
broken  ends  of  the  bone  must  be  brought  into  as  perfect  apportion  as 
possible,  the  recurrence  of  displacement  must  Ixj  prevented,  and  the  local 
and  constitutional  condition  of  the  patient  properly  attended  to. 

Wlieh  the  Surgeon  is  ealleil  to  a  person  who  has  met  with  a  fVactnre, 
if  it  be  a  severe  one  of  the  upper  extn-mity,  or  of  any  kind  of  the  Inwer 
limbs,  he  must  see  that  the  bed,  on  nhich  tlie  patient  may  have  to  remnin    j 
for  some  weeks,  is  properly  prepared,  b3-  being  made  hard.  Hat,  and  firm,  ^ 
and,  if  possible,  covered  with  a  horse-hiiir  mattress.     The  Surgeon  must  -^ 
then  superintend  the  removal  of  the  pnlienl's  iloihcs,  havinj;  them  riitpwU' 
along  liie  seams,  so  that  they  may  Ix'  taken  off  with  as  little  disturbnne 
as  possible  to  the  injured  part.     lie  next  proceeds  to  the  examinatio 
of  the  broken  limb,  nsing  every  possible  gentleness  consistent  with  ac-?^ 
quiring  a  pro|>er  knowledge  of  the   fracture.     After  he  has   sati*fie<W^» 
himself  upon  this  point,  the  limb  sh(*uld  be  laid  on  a  soft  pillow,  until  m 
any  necessary  apjiaratus  lias  been  prepared. 

JReduction. — When  all  has  been  got  ready,  the  reduction  of  the  frac-'=3 
turc,  or  the  bringing  the  fragments  into  proper  apposition,  must  be  pro-*'^''  <^P^'* 
oeeded  with.     This  should,  if  possible,  always  be  done  at  OH(.r,  n^t  onlji^l  «» 
lest  any  displacement  that  exists  may  continue  permanently — the  muscles,  ^s-s 
after  a  few  days,  becoming  shortened,  rigid,  and  unyielding,  not  allowiD^;?  trm 
reduelion   to  be  eifected   without  the  oraployraent  of  much  force — bu»»»< 
also  with  the  view  of  preventing  irritation  and  mischief  to  the  limb,  byr_#i     e 
the  projection  of  the  sharp  and  jagged  ends  of  b<jne  into  the  soft  8truc-£>  «^ 
tui*es.     A  great  deal  of  time  is  sometimes  lost,  and  much  unnecesaarjt"*  '^ 
piiin  inflicted  upon  the  pntient,  and  great  irritation  set  up  in  the  limb<^  <^*  % 
by  the  Surgeon  leaving  the  fracture  unreduced  on  a  pillow  for  severa  .^'* 
days,  and  ap[)]ying  evn)>orating  lotions  to  takedown  the  swelling  aoc^fl 
avert  the  thrtntened  inilanimaLion,  wlueh  are  consequences  of  the  nonr**^ 
reduction  of  tlie  broken  bone.    Thea[»plicalion  of  cold  lotions,  irrigation*"*  *^ 
Ac,  in  compound  or  even  in  simple  fractures  is  decidetlly  injurious,     t  ^ 
lowers  ihevitnliiy  of  the  part,  retards  union,  and  occasions  (jedcmn.    B^^^^^ 
early  reduction  we  may  sometimes  pi*event  a  sharp  fragment  fixtm   (>€t»  ^^^^e/^ 
fomting  the  skin,  and  thus  rendering  a  simple  fracture  com|M>und.  o«:^     '*''     ' 
lacerating  muscles  and  nerves,  indueing  perhaps  tranmatiu  delirium  an*  ^^Dti 
certainly  undue  local  inflammatory  and  spasmodic  action.  m 

The  chief  cause  of  displacement  in  fractures  has  already  been  atate^- -^^^^^  * 
to  be  mubcular  contraction  ;  hence,  in  efl'ecting  reduction  of  a  froetui^- 
and  in  removing  the  displacement,  our  principal  difllctdiy  is  llie  n*"'"' 
of  the  muscles  of  the  part.     Tliis  must  and  always  may  be  countem 
by  properly  relaxing  them  by  position  ;  so  soon  a.s  this  is  done,  the  Uim 
fragments  will  naturally  fall  into  place ;  but  no  amount  of  extension  an 
of  counter-exteufiion  can  bring  these  into  position,  and  much  less  retal 
them  there,  unless  all  muscular  influence  be  removed.    In  ordinary 
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tnr«e,  iio  forfe  is  -neoeaanry  or  should  ever  be  employed  for  AOcomplislniig 
lliis;  liul  attHntion  I"  llie  nttnchmoiit  of  the  must'ies  of  the  liml)  nud 
roper  reUxntion  of  Ihcni  is  nil  iUt\i  is  rrquired.     In  impncted  rrttctnrca 
t  is  occftiiionnlly  nocce&ftvy  to  use  force  in  onier  to  disentftii^le  the  frug- 
entii.  lint  this  i»  ihe  only  (brm  of  fracture  in  which  its  employment  is 
niititiable.     In  eflt'cting  the  rtMliution,  not  only  luust  the  lengLli  of  tlie 
imi)  hf  rofttore<l,  but  ita  nnturnl  cnrvea  muBt  not  be  obliterated  by  making 
t  too  Mtrtii}£lit. 
Prevention  of  Return  of  Displacement.— After  the  reduction 
as  IhK'M  !Leeompli8he<l,  monns  muHt  be  taken  to  prex'Cnt  ihu  relnrti  of  the 
iBptacement;  fcM*,  if  the  parts  be  left  to  theinselves,  muscular  action,  or 
he  involuntary  movement  of  the  patient,  will  l>e  certain  to  hring  about 
a  return  of  the  fnnlty  position.     In   many  casc«,  it  is  exceedingly  diffl- 
<idt,  for  the  first  few  days,  to  keep  tlie  ends  of  the  bone  in  place,  in  con- 
sequence of  spasmodic  movement  of  the   mu-^cles  of  the    limb,  or  of 
W«tl<nsncs8  on  the  part  of  the  patient.    About  this,  however,  the  Surgeon 
oetl  not  be  anxittu?,  a^  no  union  takefl  place  for  the  Hrst  week  or  ten 
ays;  at  Ihe  expiration  of  that  time  the  muscles  will  have  probably  lost 
heir  irritftbiHly,and  the  piittent  have  become  accustomed  to  hisposilion, 
•o  that  with  a  little  |mtieiice,  or  by  varying  the  apparatus  and  the  posi- 
ioii  of  the  limb.  goiMl  ai)position  may  be  maintained. 

The  return  of  displacement  is  prevente<l,  and  the  proper  shji|>e  and 
tmgth  of  the  limb  are  maintained,  by  means  of  banifayfK^  splirtf»^  and 
vial  apporahis  of  various  kinds.  !n  applying  these,  care  shouhl  be 
aken  not  to  exert  any  un»bie  pressure  on  or  fttrcible  extension  of  the 
nob.  Pads  and  comj>resses  of  nil  kinds  should,  if  ]>oAsihle,  bo  avoided ; 
Ihej  clo  no  good  that  cftnn<»t  be  ettected  by  proper  po:*ition,  and  even 
occasion  serious  mischief  Viy  inducing  sloughing  of  the  integuments,  over 
i«fl»ich  they  are  applied.  A  scrpw-apparatus  has  been  invented  with  the 
view  of  forcing  fragments  into  [»roper  position,  but  nothing  can  Ini  more 
nnsiirgical  and  uns<ientific  than  such  barbarous  contrivances. 

In  cases  in  which  there  is  much  tendency  to  a  return  of  the  displace- 
ment, it  has  been  recommended  (o  divide  the  tendons  of  some  of  tlio 
•troDger  muscles  inserted  into  the  lower  fragment.  This,  however,  can 
Very  rarely  lie  necessary;  and  iii  those  canes  in  which  1  have  done  it,  or 
■een  It  done,  no  material  iHMtpflt  has  resulted. 

The  Bandages  used  for  fractures  shotdd  be  the  ordinary  grey  calico 
rollrrs,  about  Uiree  finger-breadths  in  width,  and  eight  yards  in  length. 
In  applying  them,  es|H'ciftl  care  must  be  taken  that  the  turns  press  evenly 
upon  I'very  part,  and  that  the  bsndage  be  not  applied  too  lightly  in  the 
'  'ince.     No  bnnd.Tge  should   he  applied  under  W\e  splints,  more 

I  :a|y  at  the  flexures  of  joi[its,  and  care  must  l>e  taken  that  the 

iiiiit»  U'  not  l>rnt,  or  its  position  otherwise  materially  altered,  after  ban- 
s  have  l>een  applied.   A  bandage  vndrr  the  splints  is  not  only  useless, 
bighly  danL^eroiiQ,  by  inducing   rink  of  strangulation.     No  bandage 
Id   )te  applied  to  the  part  of  the  llmh  that  is  the  sent  of  fritcture. 
part  below  the  fnieture  may  be  sometimes  advantageously  bandaged, 
in  onlt-r  to  prevent  u*i1ema;  thus«  in  frMCtnre  of  thu  humerus,  the  Angel's 
[And  forearm  may  Ik*  bandaged  with  this  view,  but  no  turns  of  the  roller 
houhl  1>e  brought  above  the  ellH)w.     This  point  of  practice  I  consider 
o«t  important,  as  the  application  of  a  batulnge  to  the  imme4liate  seat 
'  fracture  not  only  causes  great  pain  ami  disturbance  of  ttic  limb,  but 
fcr  of  gangrene.     When  once  a  fractured   limb  has  been  *' put  up," 
|e*jj  it  is  distnrlied  the  better.     No  good  can  possildy  come,  but  a 
al  of  pain  must  neceseaiily  result  to  the  patient,  from  meddling 
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B«'ilh  it.  The  Surgeon  shouM  alwAys  bo!ir  in  mind  thnt,  in  the  tronttnciit 
mT  n  rrnctiU't.Ml  bmie,  lie  '.'uii  do  ahHolutely  iiotliin<;  to  promutc  iis  tiuion, 
IWyontt  pliicin^  it  in  a  good  nnrl  enay  position.  Nature — tlic  nnttirni 
[reimrative  action  of  the  hody — solders  the  l>onc  togcllier;  nnd  Ihc  Ie«9 
'the  Surgeon  inlcifiTes  with  the  imtural  proeeascs  of  repair,  the  more 
iiatiftfftL'torily  will  union  l>e  flccoinpU^hi-d.  But  it  is  requisite  to  rxamino 
the  limb  from  time  to  time  tluriii^  Ihe  Ireiitment,  and  e»peciully  about 
the  second  or  thini  week,  when  union  is  eommeikcing,  in  order,  if  necra- 
Bury,  to  correct  displacement.  In  ttic  earlier  singes,  supervision  is  nece»- 
Bary  lest  the  bnndii^e  be  too  ti<irht ;  and,  if  the  patient  complain  of  any 
pain  or  numbness,  or  if  the  extreme  pnrt  look  blue  and  feid  cold,  the 
bandnn;e  must  he  immediately  removetl ;  for,  Lhouj^h  the  apparatus  hnve 
not  been  applied  tightly,  swelling  of  the  limb  may  come  on  from  various 
causes,  to  8Urh  nn  extent  as  to  produce  Hlrangulatiou  nncl  C)>nsf<juenl 
ganirrcne  of  it,  as  I  have  seen  hap[»Gn  in  at  least  three  infllanees,  the 
limb  letjuiritig  amputation  in  each  case  (Kig-  lA*)).  It  is  rematkabte, 
that  the  whole  of  a  limb  will  fall  into  a  stale  of  gangrene  In  these  cir- 
cumstances, with  but  little  pain,  and  oflen  with  %*ery  slight  conslitutlonal 
dit»turltHncc.  the  parts  having  their  sensibilily  deadened  by  the  gradual 
congestion  and  inflltralion  of  the  lisHUcs.  When  such  an  unfortunxlc 
accident  happens,  recourse  muat  be  hatl  to  immodiato  amputation.  Be- 
fiire  applying  tho  apparatus  in  a  case  of  fracture,  and  as  ofu^n  as  \t  is 
taken  uti',  it  is  a  goo<l  ]>lan  to  sponge  the  limb  witli  warm  soap  and 
water,  which  prevents  the  itching  that  otberwiso  occurs  aod  U  soinotimei 
very  tronblcHume. 

The  Splints  that  are  used  in  caacs  of  fracture  arc  of  various  kind*. 
Tin,  wo<m1,  leather,  and  gulta-peivha,  are  tlie  materials  UHunlly  employe*!. 
For  some  kinds  ot  fracture,  special,  and  often  very  complicated  appa- 
ratus, is   very  generally   used;   but   the   Surgeon  should   never  (^(^nQne 
himself  to  one  material,  or  one  exclusive  mode  of  treating  the»e  injuries, 
lis  in  different  cnt^es  Hpecial  advantages  may  l>c  obtained   frtim  ditloreot 
kinds  of  splints.     Wood  and  tin  are  principally  employed  in   tlie  lower 
extremity,  where  great  strength  is  required  to  counteract  the  weight  of 
the  limb  and  the  action  of  its  muHclet»;  nutl  csre  muHt  l»e  taken  to  pad 
Very  thoroughly  sjflints  made  of  tlieee  materials.     Leather,  gutla-pcridia, 
and   p]ist<.'board,  arc   marc  commonly  useful   in    fractures   of  tho  up|H;r 
extremity,  tliou^h  they  may  not  unrrequeiitty  tie  employed  with  advan- 
tage in  those  of  the  lower  limhs.     In  applying  them,  a  pattern  should 
first  lie  cut  cult  in  brown  paper,  of  the  proper  sixe  and  shapt* :   tho  mate- 
rial  mu-st   then   be  soIXt-ned   by   being  well   soaked   iu    hot   wat^r,  and 
moulded  on  to  the  part  whilst  sofi :  as  soon  as  it  has  tnken  the  pro|>er 
shape,  it  fthould,  if  leallior  or  gutta-percha  be  used,  be  hardened  by  lieing 
plunged  into  cold  viuegar  ami  water;  the  t>a»teboard  mu:ftt  be  allowed 
to  t]iy   of  itself     Itif  cd^us    may  then    be    feathered   and   thu  corners 
rouudud,  and  its  interior  lined  with  wash-leather  or  lint.     Tliese  splints 
have  the  .advantage  of  great  <1urability,  cleanliness,  and  lighluess.     Tho 
niaterial  of  which  the  splint  is  composed  is  of  less  cnnse<)ueue«  than  it« 
motlo  of  applicatitm.     There  are  two  points  that  require  special  atten- 
tion iu  this  r\'»pi>ct: — 1,  that  when  the  splint  is  flat  it  fthoutd  Ite  sutH-j 
ciently  broad  to  extend  to  the  exterior  of  the  limb,  and  not  to  press  into] 
It;  and  2.  that  it  should  embrace  securely  and  fix  steadily  the  two  joints! 
conueotcd  with  the  fractured  bone;  if  the  thigh,  the  hip  uiid  knee;  if  thJ 
leg,  the  knee  and  ankle.     From  want  of  attention  to  thenu  points  of  praj 
Uee  (uueh  triiuble  iti  ofteu  oocasiuned  in  keeping  the  fra^^miMits  in  bleaill 
A|i|iosLtiuu,  aud  much  deformity  often  reaults.     It  ia  impossible  lo  kew 
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till!  fm^Tni*nt8  perfectly  immobile,  and  in  cinse  and  accurate  o|)|)ositioD, 
^H  viilfft:^  ilii'so  very  ii!»iHirtHnt  points  be  attended  to. 
^B  Special  Apparatus  should  he  eiii|>|t>yei1  as  little  »s  poRsibk  in  llio 
^Btrcntniciit  of  frsi-tuiTs.  It  is  M-aicely  eviM*  lUL-eftftflry  in  simple  frnrltire, 
^B»nd  \s  far  more  cumbersome  iihd  eo&ily  than  the  nienns  nhovc  imruatcd, 
^^Mbich  arc  all  that  can  bo  recjdired.  I  havt?  no  heBitnlion  in  8nyin^.  that 
^Bk  Surgeon  of  onJinary  in^fnuity  niul  inecUaiiifal  ^kill  may  be  fully  pee- 
2)nn"i(  to  (ruat  »uccesNlitlly  every  fiacture  to  wliicli  he  can  he  onlhd,  by 
having  at  hand  a  smooth  deal  plank  half  an  ineh  in  thieUncfts,  and  a 
ih(*el  uf  gntta-perclia,  undressed  sole-leather,  or  pasteboard,  to  uut  into 
iplints  sm  required. 

To  the  simple  means  above  dc9cribe<1  tlic  Starohed  Bandage  is  nn 
Invaluable  addition.  Although  variouH  plans  for  HtidV-uing  an<l  fixing 
le  bandages  in  case*  of  fracture,  by  ftuieiiriui^  them  with  white  of  eggs, 
ith  gum,  plaster  of  pKris.  &c..  have  hoiMi  employed  at  various  times,  it 
\h  only  of  late  yvnrs  that  the  full  value  uClhe  starched  banda;?t>  has  been 
.'coguioed  by  Surgeons,  ehiutly  through  the  practice  ami  writings  of 
arnn  Seutin. 

The  advantages  of  the  starched  bautlaijc  in  the  treatment  of  fractures, 
in  well  AH  in  many  other  injuriL's  and  disenses,  eansifit  in  its  taking;  the 
ihii\H*  of  the  lindt  accuratt^ly  and   readily,  aiwl    maintainiui;r  it  by  its 
solidity;  in  its  beiuij  lijjlit,  iuexpi^nsivc,  and  easily  applied,  with  mate- 
rials  that  are  always  at  hamb     It  secures  complete  immobility  of  the 
limb  in  the  position  in  which  it  dricH.     The  joints  in  the  neighborhood 
[vf  the  fractured  l>onu  are  securely  0xcd,  and  the  perfect  adaptation  or 
moulding  of  the  upparatna  to  the  iueqnaliiios  of  the  litnb  prevents  all 
■tnoveiiirut.     TliUB  it  becomes  a  powerful  and  enicient  exteudin*;  ajjpa- 
ntus,  mnintaininf;  accurately  not  only  the  leuurtli  but  the  normal  curves 
nf  the  limb.     Fmm  it«  lightness,  it  po.s?«esseH  the  very  great  anil  pecu- 
liar advantage,  in    fractures  of   the    lower  extremity,  of  allowing  the 
jpatirnt  l'>  rcmnin  up  nnd  to  move  about  upon  crutches  dni'ing  nearly 
the  whole  of  the  treatment;  thus,  by  rendi/riug  prolonge*!  conllnement 
[lo  bed  nnnoccfifinry,  it  prevents  the  tendi^n-y  to  iliosc  injurious  conse- 
[quencvB  that  often   result    fiom    these    injuries;   and.  by  enabling   the 
imlient  to  keep  up  his  health  and  ^^trength  by  open-air  exercise,  it  facili- 
[tutt-M  the  eonsolidati<ui  of  tin.'  fracturu.     In  arUlitiou  to  this,  the  patient 
dl  often  be  able  to  carry  on  his  buHiuess  during  treaiuient.     Ijy  ern- 
ib»yitig    the    starched    bandage  in    the  way  that  will    l>e  immeilialely 
dnled  out,  1  »carccly  ever  ftiitl  it  necessary  to  keep  patients  in  bed 
lib  •.imple  fractures  of  the  leg  for  more  than  six  or  seven  days,  thus 
isving  much  of  the  tediousness  and  danger  of  the  treatment. 

Tin*  fidlowing  is  the  [no<le  of  npi'lying  tliis  apparatus  that  is  adopted 

at  the  University  College   Hospital,  and  which  will  be  fmind  to  answer 

Well,     The  whtflf  limb  is  enveloped,  as  rerommended  by  Burggraeve,  of 

IhMil,  in  a  loyer  of  t-otton-wadding,  which  is  thickly  laid  along  and 

ivrr  the  osseous  prominences;  this,  hcing  clantic,  accommo<lale>  itself 

ij  the  Hubse(|ut'nl  diminution  in  size  of  Iht;  limb,  and   keeps   up  more 

[uable  pi*es!*urc.     Over  the  cotlon-wa<Idiiig  are  laid  splints  of  thick 

coarse  pastchoard  soaked  in  thin  Ktorch,  properly  sliaped  to  fit  the 

limb.     The  pa5itei)oard  should  be  soft,  not  milted,  and  be  doubled  and 

down,  n(A  cut,  as  in  this  way  the  edges  are  not  left  sharp.     If  much 

Igth  be  not  rt'quired,  as  in  chihlren,  or  in  some  fractures  of  the 

extremity,  a  fvw  slips  of  brown  pi»per,  well  »larched,  may  be  sub- 

for  the   pasteboard.     A  bandiigc  saturated  with  tinck  starch  is 

luw  firmly  applied;  aud  lastly,  this  is  covered  by  another  dry  roller, 
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the  inner  Bidca  of  the  turns  of  which 
may  \te  sinrchoil  ns  it  \»  laid  on.  No 
roller  or  bHixIn^e  hIiouUI  be  Applied 
directly  to  the  frhctiirtMl  purt  under  the 
Bpltnts:  its  nppltcalion  is  i\twnya  pnin* 
ful  niid  diHlcult,  nnil  it  is  nttcndod  witli 
danger  of  oonatnction  oralM-nnion.  Both 
the  p.'iRteboanl  HpUnts  and  the  »turcheil 
bnniliigr  should  always  include  the  two 
joints  above  and  l>elow  the  fracture,  so 
that  com[tlebc  iintnobility  of  the  frag- 
ments may  he  secured:  the  hip  and 
knee  when  the  thigh  is  broken ;  the  knee 
and  nnkle  when  the  leg  is  fractured. 
During  the  nppliiation  nf  thi^  app*- 
ratu!),  oxtensitiii  must  he  kept  up  Iky  an 
assifttnnl,  so  iia  to  hold  the  fracture  in 
posiiian;  anil,  until  the  Kturcli  in  tbo- 
roiii*hly  driedf  which  usually  takes  from 
thirty  to  Ofiy  hours,  a  wooden  s|iltnt 
may  be  applied  to  the  limb,  ho  as  to 
keep  it  to  its  proper  length  and  «hApe, 
The  drying  of  the  starch  may,  if  neces- 
sary, be  hastened  by  the  application  of 
hot  sand-bags  to  the  apparatus.  After 
the  Imndagcfl  have  become  quite  dry, 
the  temporary  splint  must  be  removed, 
and  the  patient  may  then  be  allow(*f|  to 
move  about  f)U  crutches,  taking  <-are,  of 
course,  to  keep  the  injured  limb  well  slung  up,  and  not  to  bear  u|>on  it, 
or  to  jar  il  against  the  giouud  (Fig.  UU).     In  the  course  of  about  lhre« 


rtC.  110.— SUrtrhttd  Btoditfff  applied  Ui 
rnutarvd  Tblgh. 


Flic-  14'i.— Applloktioa  or8«MUa*i  1>llan  to  SurebeJ  B.vad&4e 


or  four  days  after  its  application,  the  apparatus  will  UKually  be 
have  looseucd  somewhat,  the  limb  appearing  to  shrink  witbi 


fourji*      M 
n  it.         M 
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IhfM  circunifttflnoeB  It  bcoomes  tieoeAftary  to  cat  it  up  with  a  pair  of 

i^ftiiin'ft  plierfit,  sudi  na  arc   ropresenteil  in  Fig.  141.     TU'ih  sei'tion  must 

W  tDLtt(l4*f  as  represented  in   V'lg.  143,  nlan^  Ihe  more  mnsutilur  part  of 

luilt,  BO  tliat  llic  nkin  covering  the  bones  Itc  not  injured;  and,  oftct 

g  tUe  edges  of  tite  6|>lint,  it  must  be  reap- 

pM  1)V  menns  of  (npes  ora  roller.     In  Lrinin»ing 

UiCdlijM  fif  tUe  splint,  it  should  not  be  removed 

trow  the  limb.     If  tlie  finetuie  be  compound,  a 

tm|>  may  be  cut  in  tlie  nppnmtns  o])posite  the 

Mtii  of  injury,  tbrougb  whicli  tUe  wound  may  be 

ilrwfd  (Fig.  148). 

Although  fully  recognising  the  gi*oat  advan- 
tages to  be  obtained  by  treating  fractures  on  this 

I'Uii,  nnd   einpb>ying   the    starched    bandage   in 

%\mrM  fvery  ease  that  came  un*ler  my  rare,  I  did 

Loot  at  tirst  ibink  thnt  it  wns  safe  practice  to  have 
rfcour»e  to  il  durin<r  the  early  stages  of  frnclure ; 
UQlil, inilccd»  tlic  swelling  of  the  limb  had  begun 
to  bab&ide.  J  therefore  never  applied  it  until 
iJra  ikizlb.  or  eighth,  or  tenth  day,  keeping  the 
1^  until  this  times  property  reduced  ut>oii  a 
ikiti  very  lightly  bandaged,  and  wet  with  cold 
*i'«por«iltig  lotions;  fearing  that  if  the  bandngo 
^^  *^  applied  at  too  early  a  period,  the  inflamma- 
^M  lory  lurgc^cenc£  of  the  limb  naight  give  rise  to  a 
H  iluw  btrangulation  of  it  under  the  apparatus. 
H  During  many  years,  however,  i  enijilftyed 
r    Stutin'd  plan  in  several  hundreds  of  fractures  <>f 

^^l  kirxls^  putting  up  the  limb  in  the  sturched 
*llAr«tns  iminediatL'ly  after  the  reduction  of  the  fracture.  I  have  found 
"'G|>raclice  an  extremely  successful  one,  even  in  fractures  f»f  lite  thigh; 
w  Biudi  so,  that  at  the  Hospital  I  now  rarely  use  any  other  plan  of 
f**»lini.*nt  than  the  "movable-immovable''  apparatus  in  some  furm  vary- 
'"g^illi  the  fasliion  of  the  day;  and,  indeed,  the  more  esperieiu'C  1  have 
**''lilbe  more  *ati^fii'd  nm  I  with  the  results  obtained  by  it<  The  mode- 
f"t«  pressure  of  the  bandaj^es,  aided   probably  by  the  grent  evaporation 

|*liicli  goes  on  during  the  drying  of  so  extensive  and  thick  a  mass  of 
'•^t  iiarcU.  and  which  produoefl  a  distinct  sensation  of  cobl  in  the  limb, 
**'te8  down   the  extravasation  most  effectually,  and  enables  the  patient 
••"ually  to  leave  his   bed  about  the  third  day  after  the  injury,  when  the 
l^cturo  is  in  the  leg  or  ankle,  and  about  the  sixth  when  it  is  the  tliigh 
''H  is  broken;  so  that  we  now  treat  all  patients  with  simple  fractures 
tlic  leg,  and   maoy  childrcu   with  fractures  of  tho  thigh,  as  out- 
^^UcDtft, 
,   *''roin  no  other  means  ^f  treatment  have  T  seen  such  satiafactorv  results 


Pii<   I4l.-Surebp<l  Baiiil*y6: 
Trap  left  for  l>r««Bliig  Wuuud, 
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Cii«e«  of  fractured   thigh,  as  from   the  starched  apparatus;    patients 

^iiig  fri-quenlly  been  cured  without  any  ai»preciable  shortening,  with 

^r^  |ire»ervalion  of  the  natural  curve  of  the  bone,  and  without  conflne- 

[^^t  to  bed  after  the  first  week. 

J  'ncttmponnd  fractures  also  of  the  leg,  and  even  of  the  thigh,  I   have 

_  *^*iiiwl  mofit  salisraclory  results  from  this  means.     In  com|MJund  frac- 

fj"*  of  the  leg,  I  have  ^ecn  the  patient  walking  about  on  crutches  as 

as  tbe  tenth  or  fourteenth  day,  the  limb  being  securely  put  up  in 

''^ch;  ind  have  more  fi*equeuUy  succeeded  in  getting  union  of  the 
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wound,  And  consequently  in  converting  the  compound  into  a  simple 
frnctiirc,  tiy  piirtinj^  up  tlie  liinl)  in  tliia  nppurntUA  limn  in  any  oilier. 

Gluf  may  [>C'  siihstitiile«l  for  sturcli  in  stilfening  tlie  iVaoliire  n|ip:iratti8. 
The  gluii  used  for  tliis  piir|mse  nbonld  be  prepared  Uy  inukini;  a  strong 
BohUion  of  the  bent  Frencli  glue,  and  Lhen  adding  to  this  niKJUt  one- 
cigUth  of  spirits  of  wine.  This  niiMiire  may  then  be  tliiekly  brrished 
over  the  bnndnge.  After  drying,  ihe  apparatus  should  be  cut  op,  trim- 
med, ni»d  ttxed  on  by  straps,  bicings,  or  bandages,  as  luoHt  convenient. 
It  possesses  ttie  advantages  over  the  stnrehi'd  bandage  nf  drying  wore 
quiikly,  and  of  being  lighter  and  more  elastic,  but  it  is  not  so  strung  or 
so  well  adapted  for  ]iur|ioses  of  support  when  the  whole  of  a  ninsi* 
limb  uv  huge  joints  have  to  be  iiieluded. 

The  Plaster  of  Parle  Bandag^e  niny  oflon  be  advantageously  uj 
as  a  Hulistitute  for  the  slarched  apparatus.     It  may  be  applied  in  une  of 
the  chree  following  ways. 

1.  A  bandage  of  coarse  soft  muslin  has  dry  plaster  of  Paris  thoroughly 
rubbed  into  its  meshes;  it  is  lhen  rolled  upland  some  cold  water  is 
poured  upon  each  end  of  it  so  as  to  moi-iten  it  thntugh.  A  dry  flannel 
roller  having  been  previously  applied  to  the  liuib,  the  wetted  plaster 
bandage  is  smoothly  rolled  over  it,  the  Surgeoti  taking  care  that  no 
reverses  are  made.  In  order  to  avoid  these,  it  may  ba  applied  in  a  spiral 
or  flgiire-af-8  manner  over  the  more  unequal  parts.  Slips  of  the  pbkatvr 
iMindage  should  also  be  laid  on  where  ndditioual  strength  is  I'cquiredi 
and  the  whole  well  wetted  from  Lime  to  time  •luring  the  np|>lication.  It 
hnnK'iis  in  the  course  of  a  few  minutes,  and,  as  it  dries,  forms  a  soHd, 
bard,  and  light  Casing  to  the  limb,  atfurding  excellent  support  to  the 
fracture.  The  plaster  bandage  possesses  tlie  advantage  over  the  starched 
apparatus  of  being  lighter,  and  especially  of  drying  and  hardening  very 
quickly — qualities  which  render  it  invaluable  in  cases  in  wbicli  it  is 
necessary  to  curry  patients  any  distance  immediately  after  setting  of 
the  fracture, 

2.  Xeudorfer  is  a  strong  advocate  for  the  employment  of  the  plaster 
of  Paris  ban<iagc.  He  recommends  that  it  should  be  applic<l  imme- 
diately (on  this  he  lays  great  sirens),  in  the  following  way.  Oomprchtseii 
ofliuen,  or  of  lint,  are  dipped  in  plaster  of  Paris  of  the  consisteikoe  of  a. 
common  poultice.  These  are  then  placed  longitudinally  on  the  limb,  first- 
on  the  upper,  then  on  tht;  under  part.  -A  few  turns  of  a  liaudnge  keep* 
them  in  aitu  tilt  the  plaster  is  set.  To  prevent  the  contiguous  edgcs^ 
from  adhering,  they  are  slightly  greaaed,  or  a  slip  of  greased  lint  ia 
between  them. 

lie  sometimes  uses  pieces  of  thin  wood,  like  veneer,  lined  with  cotti 
wool,  next  the  tskin;  over  the.se  the  bandage^  Baburate<l  with  the  planter, 
is  ajiplied  by  circular  turns  in  the  usual  way.  In  applying  the  piaster 
bandage,  no  cotton-wool  or  other  soft  material  need  otherwise  be  laitl 
between  it  and  the  skin.  The  bandage,  s«tnked  in  plaster  of  the  con- 
sistence of  cream,  is  first  applied  in  a  circular  manner,  in  the  neighbor* 
hooil  of  the  fracture,  which  has  previously  been  reduced.  If  this  \m 
compound,  the  wound  must  not  be  covered  liy  the  turns  of  the  bandage. 
Three  superimposetl  layers  are  u.snfilly  sufllcicnt  to  give  stability.  Tha 
same  method  is  then  applied  to  the  bone  above  ami  l>elow  the  rrnotiir«« 
The  bandage,  if  properly  applied,  should  be  quit-e  Drm  in  eight  minutes^ 
The  opening  of  the  wound  is  then  to  be  covered  with  cotton-wool  ol 
sullicient  thickness  to  be  on  a  level  with  the  bandage  ;  and  over  this  luusfl 
be  fastened  a  handkerchief  or  ordinary  bandage.  As  soon  as  the  wbnitf 
limb  has  been  thus  covered  in,  a  dry  strip  of  simple  bandage  is  jilaecci 
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alone  its  wliole  le-ngtli,  antl  n  piece  of  wire  along  ench  «i<le  of  this ;  ami 
tlie  whole  is  then  smcnred  nnd  snuinlhcd  ilowii  with  |>lasU'r  of  Paris. 
Whlh*  the  inixturr  is  still  moist,  nnd  hoforo  it  is  quite  »el^  the  oiirla  of 
the  wirc«  ure  drawn  up,  ftn<l  tl)e  casjing  is  thus  cut  ihi'otijjh  Uy  two  narrow 
furrows  along  its  whole  lenutli,  by  which  it  is  in  no  way  wt'nkencd.  When 
it  U  necessary  lo  remove  the  a|t|iarflln9,  the  enrls  of  the  dry  slip  of  hand- 

Iage  which  lies  between  the  riirro\v3,  are  drawn  np  lofrether,  anil  a  lid  of 
"plaHter  of  Paris  is  removed.  The  snlijacent  plastered  bandage  is  then 
easily  cut  through  by  hciHsors.  In  the  cane  of  a  targe  limb,  thiti  pro- 
coctling  may  be  ado)itefl  in  neverat  places,  so  that  the  apparatus  may  be 
<ul  into  as  many  i)ieces  n>t  is  necessary, 
Tlip  setting  of  the  plaster  may  be  retarded  by  the  addition  to  it  of 
solution  of  borax.  Thus  a  sobition  of  I  ]mit  to  12  of  the  water  used 
•will  retard  the  setting  llfteen  minutes;  and  1  lo  8  will  retard  it  Qfly 
ininutca,  and  so  on. 

3.  Tlie  method  of  applying  the  plaster  apparatus,  na  practised  in  the 
Bavarian  army  during  the    Franco-Gorman   War,  is  as  IVdIows.      Two 
pit'ct's  of  flannel,  twenty  inches  broad,  are  stitched  tiigeLher  ilown  the 
Tniddle  Tor  the  leiij^tli  ol*  the  leg;  and  beyond  this  both  are  eul.  thioni^h 
In  the  same  line  for  the  length  of  tite  foot.     The  flannel  is  placed  under 
tlie  limb,  so  that  the  scam  reaches  from  the  ham  to  the  heel.     The  sides 
of  the  inner  picfc  are  bronjjht  together  over  the  leg,  and  fixed  in  front, 
ftnd  along  the  note,  by  liMredip  pins  (hent  at  a  right  angb',  »o  that  they 
may  be  easily  extruded  afterwards),  and  thus  a  closely  fitting  stocking 
is  formed.     The  sides  of  the  outer  piece  are  then  brought  forwards  and 
«iit,  »o  that  each  may  overlap  tlie  mtd<llc  line  of  the  leg  and  sole  by  three 
;quarters  of  an  inch.     The  timb  is  then  laid  on  one  side:  and  while  the 
'owtcr  piece  of  flannel  is  held  back,  a  layer  of  plaster  of  Paris  of  the  con- 
fidence of  thick  crcfim  is  spread  evenly,  lo  the  thickness  of  half  an  inch, 
'over  the  inner  piece,  and  made  lo  passcpiite  lo  the  seam  behind,  and  the 
fjine  of  junction  of  the  sides  of  the  inner  piece  in  front.   The  outer  piece  is 
iprCAjied  over  this  before  it  sets,  and  should  just  reach  the  midillu  line  in 
hfront  and  along  the  sole.     When   this  hnn  set.  the  limb  in  lurnetl  over, 
\%n<\  the  process  is  repeated  on  the  other  side.     The  pins  mny  nr>w  lie 
[rrmnved.     The  scam  serves  as  a  hinge;  and  wlion  the  whole  has  set,  tlie 
iplint  may  be  taken  off,  the  edges  of  tlu*  plaster  li'immed,  and  those  of 
jibe  inner  piece  of  flannel  cni  so  as  lo  leave  sufllcicnt  to  turn  over  and 
nileh  down  on  the  outer  piece.     The  splint  is  then  readjusted  and  fixed 
>y  a  bandage  (Fig.  ]A4.) 


r)g.   lit.— UATftfUa  rtiMler  PpUat:  adja»(tii«til  uf  (b«  llabuul  I.*]r«r8. 

In  all  caseB  in  which  the  plnsler  liandage  is  used,  there  is  danger  of 
insttfe  conatrictioh  of  the  limb  after  the  setting  of  the  plaster,  either  in 
■oiiArqurtice  of  the  api^aratn.s  having  been  npi-lied  too  lightly,  or  of  the 
Inner  bandage,  which  has  U.'cn  directly  upplic»l  to  the  limb,  becoming 
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tighlone*]  by  tbe  swelling  of  the  member  wilbin  it.  Hence  great  care 
must  be  taken  for  several  dnvH  after  tbu  applicnlion  of  the  &|)]>aratus,  to 
watch  the  limb  carel'ull>\  and  if  signs  of  over  constrictions  come  on,  snch 
as  pain,  coblneas,  numbness,  ami  iBtiema  of  the  extremities,  wbutlier  toes 
or  fingers,  immeiliately  to  cut  it  up,  i-e-adjuat,  or  remove  it.  No  time 
shouM  be  lost  in  doing  tld^,  as  the  limb  may  have  become  gangrenous  in 
patches,  with  little  siifTering  to  tlic  patient  or  constitutional  disturbance* 
In  the  treatment  of  ordinary  simple  fractures  of  the  shafte  of  long 
bones,  the  following  nre  the  chief  points  that  require  attention: 

1.  To  effect  reduction  at  once,  aud  with  as  little  disturbance  of  the 
limb  as  poasihle. 

2.  Not  to  apply  any  roller  to  the  part  of  the  limb  in  which  the  fracture 
is  situated,  nor  under  the  apparatus. 

3.  To  line,  pad,  or  wad  the  ai)paratU3  thickly. 

4.  To  include  and  fix  in  the  .'i)>paratu.s  the  two  Joints  connectetl  with 
the  injured  bone, 

5.  To  dimurb  the  apparatus  as  seldom  as  poafliblc 

6.  To  use  »ta»*che<l  pasteboard  or  plaster  apparatus,  when  practicable, 
In  preference  to  any  more  special  foi'm  of  appliance. 

AcciDKNTS  niiRiNO  Treatmbnt. — VariouH  accidents  are  liable  to  occur 
during  the  treatment  of  a  fracture;  some  of  these  are  general,  others 
B|>ecial.  Amongst  tlie  more  general  acciilcnts.  Tetanus,  Traumatic  De- 
lirium, and  Erysipelas  may  be  mentioned  as  the  most  common.  Auiongsl 
the  more  special,  tlie  occurrence  of  Spasm  of  the  .Muscles  of  the  Limb, 
Abscess,  (Ji^dema,  Gangrene,  and  a  tendency  to  Pulmonary  and  Cerebral 
Congestion,  are  tliose  tb»t  have  most  to  l>e  guarded  against. 

In  order  to  prevent  the  occurrence  of  these  conditions,  the  general 
health  must  bo  carefully  attended  to;  the  bowels  being  kept  open,  the 
room  well  ventilated,  nourishing  diet  allowed,  and  long  conflucnieiit  to 
be<l  avoided  by  the  use  ol'  a  '^raovuble-immovable"  apparatus,  lu  above 
describetl. 

The  treatment  of  the  more  general  accidents  presents  nrttbing  thai 
need  detain  us  here;  but  those  that  are  more  special  and  peculiar  to 
fractures  rLVpiiro  consideration. 

Crutch-palsy  of  the  hands  and  arms  may  occur  as  the  result  of  com- 
pression of  the  brachial  nerves  against  the  pad  of  the  crutch.  The  whole 
plexus,  or  only  one  of  its  component  nerves,  as  tlie  mu<»culo-s[>iral,  nr 
ulnar,  may  he  atfectetl.  The  remedy  is  obvious — it  consists  in  the  dis- 
continuance (tf  the  tiMC  of  the  crutch,  and,  if  need  l>o,  the  employment  of 
eloolriL-ity  to  the  p.ilsiecl  musrles. 

Spaszn  of  the  Musolea  of  the  Ijimb,  owing  to  the  irritation 
produced  by  the  fragments,  is  often  very  severe  so  long  as  the  fracture 
is  left  unreduced;  the  sharp  end  of  the  broken  bone  puncturing  and  irn« 
tating  the  surrounding  muscles.  It  is  best  remedied  by  reduction,  and 
the  maintennncc  of  the  fracture  in  pro|»or  position  by  modemle  pressure 
with  a  bandage.  In  tronbtesome  cascH,  compression  of  the  main  artery 
of  the  linil)  has  been  recommended  by  Broca.  If  tho  spasm  be  <lep»  ' 
upon  nervous  causes^  full  doses  of  opium  will  not  unfrcqucntly 
relief.  In  some  cases  it  is  of  a  i»ermanenlcliaracler,  producing  c<jns*ultr- 
ablo  di«plnccii)ent  of  the  fragments  In  these  circumstances,  ilivision  of 
th-  ^  has  been  rccomtnrndiMl ;  but  this  practico  appear**  to  be  aD 

Ofi'  ,ly  severe  one,  and  may  ccrioinly  most  commonly  l>c  avoided 

by  attention  to  the  other  plans  of  treatment  which  have  been  buggcxCcd. 

(Edema  of  a  broken  limbmny  occur  from  several  causes,  via;.,  ov(*r- 
tight  btuidaging,  dependent  position,  pressure  of  blood,  extravosatioo 
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pf  inflnmmatory  pfTusion.  It  is  of  no  gieat  moment  in  itself,  but  mny  be 
Weimsequt'iiL'c*,  na  itulicritive  of  a  lialiility  to  ganj*rene  if  leR  urirelievccl. 
The  pro|R;p  riilief  umy  usunlly  be  nffordod  hy  loosening  Um  baiiHagea, 
%tii\  crk>vHtin<;  the  limb. 

Tbe  nedemii  which  in  often  very  persistent  nflGr  the  cure  of  the  fmo- 
jbtrr.  ifl  best  relieved  by  diligent  frictioD,  band.iging,  and  attention  to 
p>silion. 

*  Considerable  Extravasation  of  Blood  is  frrqncntly  niot  with  in 
<ii»e«  of  )?iin|*U'  rructmi-,  ransing  grent  swvlling  and  tension.  IJy  lUe 
BDnliniious  a|i[>licatit)ii  of  ould  evnpornting  luliuiiH,  the  eolloL'tion  is  usn- 
Uly  readily  iibmirbed  ;  and  the  Surgeon  should  never  be  tempted  by  any 
Jbi'liug  of  (laid  or  of  HiicUiation  to  open  it,  as  he  would  iherelty  inlulliidy 
DDiivert  the  simple  into  a  eompouiul  fraetiire,  and  give  ri^te  lu  extensive 
31l-criitdiliuned  sup|)uralion.  In  some  of  llie  cases  of  extensive  oxtrava- 
Mlion,  the  limb  appears  to  relieve  itself  of  the  serous  portion  of  the 
k](M)d  I'M'usetl,  by  the  formation  of  large  bull*  or  lilebs.  wliich  may  be 
btmeturrd.  or  else  iiltfMved  to  burst  and  subside,  tvitliiiut  any  material 
Biconvenienre,  This  exlravasnlion  very  rarely  indeed,  runs  into  ab- 
Icvwi  ;  if  it  do  it  must  of  eonrse  be  opene<),  and  treated  upon  ordinary 
brineiplefi.  If  de<?ply  etfnsed  it  may  lend  to  gangrene,  l»y  the  eonstric- 
pou  and  (.-ompres^^ion  which  it  exercises  on  the  vessels  of  the  limb, 
1  Gangrene  as  a  eom[Oieation  of  »im|>le  frncuire  is  a  most  serious  mis- 
biant*e,  and  one  from  wldi-h  it  is  dittlcult  for  the  Surgeon  lo  exonerate 
kiuiMflf  without  blame.  But  he  is  not  always  iu  fautl.  It  may  arise 
iftom  cuxint'H  residing  in  the  limb.  It  may  be  eontributed  by  the  negli- 
'fent-e  of  the  patient  in  not  drawing  the  Snrgeon's  nitealion  to  early 

ivniptoms.  after  having  been  duly  warned.     Gangrene  vt  the  limb  (Fig. 

146)  may  occur  after  simple  fracture  as  the  result  (I)  of  tight  bandag- 


FI|E-  ItA.— 0» It iT^hv'tt  I'oro-nnii  RnJ  ITftoil  from  Tight  BaodAflDrr- 

\  (3)oflhp  swelling  of  the  limb  and  compression  of  the  ves^dsconso- 
*\^^l  u|K»n  extruVHHalinn  of  blood,  or  (3)  of  iuflammatory  inlillralion 
CatiMoi;  felraiigulnllon  within  a  bandage  that  has  been  at  Ibsl  but  lightly 
H'l'llnrl,  <i(ini2r*iif  is  iiluioftt  invarialily  the  consequence  of  the  |ierni- 
*^'*>'>»flud  rinrigfroMs  practice  of  applying  a  bandage  dir<*rthj  tn  the  limb 
wtiOerthi.'  nppninius.  I  have  nev«r  known  gangrene  to  occur  after  frac- 
^*^iCXiTpt  where  this  has  l>een  done,  since  it  is  much  more  likely  to 
'^'^rin  those  cm^'CS  in  which  the  fracture  is  treated  by  the  unskiirul  np- 
l'l*«fliion  of  an  immovable  apparatus,  whether  of  starch,  plaster  vt  Pai  is, 
**'  *'Lhor  similar  material,  tlum  when  splints  are  used.  Indeed,  if  the 
II^U  Im!  well  wadded,  and  no  bandage  be  pu^  on  under  them,  it  Is 
>Kt  impossible  that  an  undue  or  dangerous  amount  of  constriction 
t*eirxt:reifted  on  the  limb,  so  as  to  interrupt  the  circulation  through 
I  bvlieve  that  thla  accident  would  rat^ly,  if  ever,  occur,  if  the  8ur- 
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gcon  were  to  Rvoi<l  the  direct  application  of  a  Imndnge  to  the  limb,  bow*  J 
ever  lii^litly,  in  frnctmes,  more  purticulnrly  in  cIiiMrcn.  The  rlniiger  of  '^ 
strangiittUion  is  (^^pecinMy  gi'ent  if,  a^  hnppeneil  in  the  cnse  from  which  ^ 
the  iK'LMnnpnnylng  out  is  taken,  the  limb  he  han«laged  whilst  Htraigbt,  ^j 
ant!  then  flexed,  hh  the  bandage  will  then  cnt  in  deeply  nl  the  fl<-'xure  of  "^^ 
the  jt»int.  and  eerliiiidy  destroy  Ihe  vitality  of  llie  part,  if  not  of  the  «:^j 
whole  limb.  The  pressure  of  an  jixillary  pad,  nse^l  in  many  of  ihe  frac-—  s^ 
tnres  oC  the  nppei-  extremities,  n)My  aUo  tend  to  the  supervention  uP^  ^ 
gangrene  by  interfering  with  the  letnrn  of  blood  thron<>li  the  nxillnry^^- ^ 
vein,  and  tlins  cmiBing  »low  strangnlntion  nnder  the  bandage.  Hence  iir  *~^ 
thef^e  cases  the  lingers  should  be  loft  free  at  their  tips,  and  exainineci^^ -^ 
daily.  Kvcn  if  uo  direct  bandage  have  been  applied,  the  apparatus  shonhf^^ 
nt  once  be  removed,  and  the  limb  exiiinined,  whenever  the  patient  coin  M-m i 
plaiuH,  even  of  slight  uneasiness:  op,  indeed,  if  any  apiwarances  of  con«-«-  ^ 
gestion,  such  as  blnenens.  oldness.  leiUMnfl,  or  vesication  of  the  finger — ^  -^ 
and  toes,  show  tliemsu'lves.  If  it  be  lelt  on  Iwjyond  tills,  gangrene  wi0  m  t 
probtibly  set  in,  slow  strangulation  going  on  under  the  l)anditgc*M  wiihoiv  m  ^ 
mueli,  il  nny,  ]>ain.  Vesieations  often  create  much  alnrni,  bnl  1»k3  inne— ^r^  f^ 
importance  must  not  be  tiltaelied  to  their  mere  appearance.  They  wi  m  ^fl 
often  occur  of  very  large  size,  as  has  already  bt»en  staled,  ne  a  coii8*^^k^iq 
qneufc  of  the  raising  of  the  cuticle  by  the  transuded  senim  of  cxirav  -*s.^j|i 
sated  blood,  it  Is  only  when  associated  with  coldness  of  the  limh,  ^_  ^^ 
dn^ky  hue,  an*!  a  |)tilrescent  odor,  that  they  nre  indicative  of  gangn-ir-  -»)(#. 
An  vxiellfnl  plan  of  judging  of  the  activity  of  the  circulation  in  a  trm  jc- 
tuied  lindi  nllter  il  has  been  put  up.  is  to  leave  the  ends  of  the  fingers  or 

toes  uncovered  by  the  bandage;  wiien,  by  pressing  upon  one  of  1  li« 
nails,  tlie  freedom  of  the  circulation  may  be  ascertained  by  noticing  U  L%4 
ropiilily  with  which  the  blood  returns  under  it.  A  tpiestion  of  mite=  c-h 
medico-leg:*  1  importance  occasionally  arifitf^  in  connection  with  gangn 
of  the  linih  afier  ftiniple  fracture.  It  is  thi4 — is  titc  gangrene  owing 
over-tight  antl  consequent  negligent  bandjiging  hy  the  Surge4iu,  or 
pasf^ive  slranyulation  hy  inflammatory  swelling  of  Ihu  limit  under  ba 
ages  not  oiiglnnlly  It-o  lightly  applied  'i  The  diagnosis  of  (he  two  coi 
tions  on  which  ihc  answer  is  dependent  is  as  follows:  I.  When  a  bandc 
has  liecD  originally  loo  lightly  applied,  the  patient  will  aorU-r  >»evcr 
for  several  hours,  the  pain  heing  felt  immediately  after  the  iipplicMtion 
the  nppflrfltus.     On  U»»Kening  the  bandage,  !he  pain  ceases.     When  ■^ 

toovimI,  if  gangrene  hnve  set  in,  the  skin  will  he  fuund  palewliere  **-*<.• 
roller  has  hcen  applied — the  limb  being  compressed  imd  small  at  t  ••'* 
part — marked  with  imprints  at  the  e«lges  of  the  turns  t»f  the  tmndv^  S^**» 
wliilHt  it  is  greally  swollen  and  congested  at  the  fingers  or  toes  Iwyc-^ 
the  blindage;  these  parts  Wing  also  coM,  purple,  and  vesicaled.  _ 
When  the  strangidation  occurs  froni  spontaneous  iiifiAmmatory  ftwelfc  ■  •** 
of  the  limb,  the  wliole  mentl>er  Is  equally  swollen  ;  il  is  red  and  blue,  B*"^* 
in  partH,  cold  and  splmcelated  in  others.  It  *loes  never  l^ecome  «  »  ■"* 
formly  giingrenous,  but  deep  inflltraling  abscess,  and  localtseil  splmci^  ^  •"* 
form. 

Trfotment, — When  a  bandage  or  apparatus  appears  to  be  exerling       **** 
due,  painlnl,  or  dangerous  pressure,  il  must  at  once  be  removed.    Sin 
the  circnialion  of  the  limb  have  been  interfere<l  with,  friction  with  c^  ^ 
phoraled  oil  in  an  tipward  <lirection  sliouhl  bo  employetb 

If  ganiirene  have  unhappily  already  f>ccurred,  the  treatment  wil^ 
pcnd  on  the  cause,  and  the  conditions  of  the  limb.     If  the  gangren^^ 
the  result  of  aelf-slrangulation  of  the  limb,  by  its  swelling  op  nnder^ 
bandflge,  and  it  be  found  to  be  red,  swollen,  and  iuOUratetl,  free  iiici»  ^ 
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sbonH  tie  made,  and  ttie  limb  enveloped  in  hot  romcnttttions.  If,  not- 
wiihsLandinjr  lliis,  nltsi-esses  fnrm,  wiili  deep  in[illralion  of  the  cellular 
lisMio.  iind  filon^ltinij  of  the  skin  and  muRcles,  the  chf»ioe  lies  lietween 
flm|>(itatioii  nnd  the  preservation  of  a  limb  that  will  be  withered,  con- 
tr»clefl.  and  nwless. 

If  the  gnnu't^ne  l»e  the  result  of  direet  atranjudaiton  of  an  ovoi*-light 
hfthdajbre,  u»  in  Ki^.  145,  there  ia  no  resource  Ittft  but  amputation  nbove 
the  Bfat  of  eoit^irietion. 

In  fraelures  of  the  lower  extremity  occnrring  in  old  i>eople,  there  is  a 

^reat  tf  ndtncy  to  Pulmonary  and  Cerebral  Congestion,  partly  from 

fetrrininntion  of  blood,  and  partly  vm  n  eonsequeuee  of  the  long  conline- 

lent  reqiiire<l;  thene  fruetures  iMnninonly  prove  fatal  in  lids  way.     The 

f-if  of  llie  starched  ban<U<ie,  by  enabling  the  patient  to  move  abont,  is 

ic  most  frtV-ctual  preventive  of  tlicse  acL-idents. 

CoMpLicATKO  FnArTUBEH. — Frftcinrcft  nmy  bo  oompUoated  with 
VArions  important  local  conditions,  Kxtravasutiou  <if  blood  into  the 
lirub,  from  a  wonnd  of  Bome  large  veBnel,  may  go  on  to  so  great  an  ex- 
l-ortt  aa  to  orcaaion  strangnUttion  of  the  tissues;  if  not  checked  l»y  posi- 
11  and  cold  apptieationii,  it  may  give  rise  to  gangrene,  and  demand 
rspiilntion.  In  other  enses,  again,  the  Hoft  parts  In  the  vicinity  of  the 
••lure  may  bo  contused  to  such  a  degree  that  they  rapidly  run  into 
'Uljb,  thuH  ren<1ering  it  compound  ;  or  a  wound  may  exist,  not  com- 
lanicattng  with  the  broken  bone,  but  requiring  much  modification  of 
!4klxnent,  nnd  H|)ecitd  Hda|itntion  of  apparatus. 

One  of  the  most  serious   coniplicationH  of  a  simple  fracture  ia  un- 

ubteitly  the  Rupture  of  the  Main  Artery  of  the  liin)>  op|Hisiic  the 

I  of  fracture,  or  a  wound  of  it  by  one   of  the   fragments  of  broken 

*»ie.     Tliis  nccideut  t-hivHy  occurs  in  fractures  of  the  lower  part  o\  the 

■Kiiir  or  upper  part  of  the  tibia ;  the  puptiteal  in  one  case,  and  tlte  pos- 

t'ior  tibial   in   the  other,  being   tlic  vessel   wunnild.     The  HyniplomB 

iTftiiiAt.  in  the  rapid  formation  of  an  uniform  elastic  tense  swelling  of  the 

I,  with  obscure  pid^ali'Mi  or  thrill,  opposite  the  Heat  of  injury,  and 

Ifttion  of  puliation  in  the  arteries  at  tlte  nnkle,  with  coldneNH  and 

tnlmes^  of  the  foot  and  lower  part  of  the  leg.     If  the  posterior  tibial 

the  Vcsael   Injured,   the  circulation  in   the   arteiitfi  of  the  foot  may 

'^«irn  after  a  day  or  two,  and  the  coblness  and  nniutmess  nniy  lessen. 

*   ii  be  tin)  |K>plitcal  that  is  injured,  no  such  amelioration  will  take  place, 

'^t  th«  difTitsed  irtienrism   in  the  ham  will  increase,  the  circulation  will 

^■Hsome  more  and  more  im|M?ded,  nnd  gangrene  will  residt. 

Vhnt  should  bo  the  treatment  of  such  a  case  as  this)'  The  Surgeoa 
i«  three  allernatives. 

1.  Tho  case  may  l»e  treAte<l  as  one  of  open  arterial  wonnd,  the  tumor 
ti,  and  tlie  Injured  vessel  ligatured  at  the  seat  of  wound.     The 

■  lis  to   this  trLMiiinenl  are,  tliat  a  large  eaviiy  is  opened,  which 

tuppuratf,  ami  nitl  prolmbly  slough;  that  tlie  fracture  is  rendered 

ipmind  one  of  tin;  worst  kind;  and  that   llie  securing  the  artery  is, 

&ny  circtimslancvs, extremely  dillicult,  and  indeed  uncertain, cntading 

'^ch  an  arnouut  of  disturbance  of  the  soft  parts  as  seriously  tu  imperil 

''^»«*  viiAlity  of  the  limb. 

2.  The  circulation  through  tho  femoral  artery  may  be  arrested  bycom- 
»Q«iion  or  ligntnro  of  the  vessel.     1  am  not  aware  that  comprcssiitn  has 

•^VBrtjwu  tried    in  a  case  of  ditfused  traumatic  aneurism  ;  but  there  can 

^  no  rvacion  why  the  etreuta  of  pressure  upon  the  artery,  by  means  of 

^-•artt'ft  or  s.onie  other  proper  compressor,  should  not  i»o  tried  before 

V"^MJctUug  to  more  scvcru  measures.     Should  it  not  succeed^  the  artery 


380 


FRACTCRBS. 


may  he  tied  in  ScnrpirB  triangle.     An  operation  there  has  seveml  time* 

been  snccertsfully  <1(me  in  niich  c.i5ioa,  more  ofipecinlly  when  tlie  hiemor- 
rhage  has  been  the  ivsnil  of  liicerHLion  of  the  posterior  tihittl  artery. 
But  this  operation  should  only  l>e  (bme  in  ttiosc  cases  in  which,  notwith- 
fitsnding  the  existence  of  dihTused  trnnmatic  aneurism  in  tho  ham,  llie 
pulsntif'n  lias  returned  in  tlie  arteries  of  the  foot,  and  the  warmth  and 
senHibility  of  the  meinlier  have  heen  in  part  at  least  restored.  If  these 
evidem-es  of  a  return  of  circulation  lhrou«;Ij  the  anterior  tihiid  have  uot 
taken  plaee,  it  will  be  wornc  than  useless  to  ligature  the  lenioral,  as  gan- 
grene must  inevitably  ensue, 

3.  Amputation  of  the  thigh  may  be  performed.  This  severe  measure 
need  not  be  carried  out  at  once.  The  Surjreon  may  wait  n  day  or  two 
and  wateii  the  progress  of  events.  If  he  find  that  there  is  no  sign  of 
restoration  of  pulsation  in  the  arteries  of  tlie  foot,  tli.'^t  the  cMdnoss  and 
numbness  of  the  limb  contiuue  to  increase, and,  in  fi^ct,  that  gangrene  is 
ini]tentling,  then  the  sooner  he  amputates  the  l»oltct*  for  the  patient'i 
finfety.  If  the  ariery  have  been  tied^  and  gangrene  result,  the  liiub  ought 
at  once  to  Ihj  removed. 

To  8un>  up,  I  wonld  advise,  in  a  coBe  of  diffused  tratimatic  nnenri«m 
arif^ing  from  and  complicating;  a  simple  fracture  nf  tlie  loner  extremity ; 

1.  Nut  to  o\H^u  the  tuuior  and  searcli  for  the  artery  at  the  sent  of  wound  ; 

2.  To  compress  or  tie  the  femoral,  if  pulsation  have  rolnrned  or  couliuuo 
in  the  arteries  of  the  foot ;  3,  Should  pulnation  not  have  n-turntHi  within 
two  or  three  days,  shoulil  jrangreue  be  imminent,  or  actually  liave  set  in, 
or  should  the  artery  have  Ix^en  ligatured,  and  mortincation  have  ensued, 
to  amputate  high  in  the  thigh  without  further  delay.  It  wdl  thua  tw 
seen  that,  in  a  diffused  traumatic  aneurism  eomplicuting  afrnctiireof 
llie  bones  of  the  lower  extremity,  the  onlinary  treatment  of  difTuscKl 
traumatic  aneurism  must  l>e  departed  from,  for  these  reasons:  1,  That 
owing  to  the  greatdisplacement  of  parts  and  laceration  of  soft  strnctiirM 
consetiuent  on  the  fiactnre,  it  would  he  almost  impossible  to  And  th« 
injured  vessel  ;  and,  2.  'i'hat,  if  it  were  found,  the  opening  up  fif  the 
limb  would  leave  a  lnr»:o  ragi;ed  wound  communicaliui^  widely  with  Ihc 
broken  hones,  and  lending  tn  the  worst  form  of  compound  fnicture,  witb 
an  iimount  of  disorganization  in  the  limb  that  cutdd  scarcely  be  rocovrrcd 
from. 

However  extenaively  n  bone  may  he  ooxnxninuted.  good  union  will 
take  place  provided  the  fracture  be  simple;  that  is,  provided  no  wound 
exist  in  the  limh  by  whicli  air  may  gain  admission  to  the  fracture  or  io 
the  soft  parts  implicated  in  it.  I  have  seen  ihe  lower  end  of  the  femur 
ernshod.  as  if  by  a  sledge-hanuner,  into  a  multitude  of  fra;Tmenta  ;  and 
yet  excellent  union  retiuited,  the  fracture  being  sinif»le,  without  even  a 
breach  of  integument.  In  such  a  case  as  this,  if  theru  had  been  thv 
smallest  wound  to  admit  air  into  the  limh,  suppurative  acti<m  of  the 
most  extensive  and  destructive  <*haracter  wouUI  undonhtcdiy  have  s«l 
in.  nnti  Ute  p.'Uienl's  limb  at  least,  if  not  his  life,  woulil  have  Invn  bvtU 
It  to  overestimate  the  advantage  uf  an  injury  of  this  kiud 

A  ^*|'rumJl  eonndicatifMi  of  simple  fractures  consists  in  their  Impll* 
Gating  a  Joint.     The  fracture  may  esctend  into  a  noigliboring  art"  •>I<- 
iiou,  and  thus  give  rise  to  considerable  inllanimat<»ry  action  ;  iu  sti  •> 
91,1 1.  .Ik  h.;^  'Mny  lend  to  nltiumte  disorganifitUion  of  the  articulM^-Mi, 
*"  >n,  which  1  have  several  times  Imd  occasion  to  |H*rrprm 

>.     Hut  in  healthy  infUvitluals  a  large  articular  surface  m*y 
i  by  lines  of  fracture  iu  soveral  directions,  without  aiaiviial 
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incoDvenionco  resulting.    This  we  see  in  impnctod  fractures  of  the  con- 
iU'k>»  of  the  fmiiur  or  of  the  lowt>r  end  of  the  rndina.    In  several  instanceB 
of  this  kind  in  wliicli   I   ti:ivo  cxntniutMl  tho  tiinh  after  death,  no  sign  of 
Oii«en<*e  of  tlie  part  hus  heen  nianilVHled  Ijeyond  a  moderate  nrnounl  of 
injiftion  of  the  lipninents ;  the  frartnred  incruHting  curtilage  nniiini^  by 
|)lii*tic  matter,  aii<i  I  he  synovia  heing  clear  and  free  from  inrtaininatory 
rxudalion.     Hut,  ntthotigh  tinlon  of  fraetures  extendin*!:  into  HrLi<'uUi- 
liona  inkcfi  |dnee  readily  enoni^h,  it  runnot  lie  expected  that,  the  palient 
will  recover  as  uiohile  a  joint  as  if  the  fracture  liad  merely  truvei*se<l  the 
shaft.     In  fact,  in  the  majority  of  these  cnaeft,  the  patient  will  he  loft 
with  a  joint  thai  is  weak,  stiff,  and  painful :  anil,  if  iu  the  lower  extre- 
mity, tlie  linib  may  be  unable  to  Bnp[>ort  the  weight  of  the  body  for 
Aooie  consideralile  lime.     I'08si!)ly  alsr>,  in  many  of  thoae  in^^lnneeit,  an 
inipaiivd  joint  will'ln?  left  through  life,  as  the  necessary  and  unavoidable 
I'   ihe  injury,  t)ioui;h  not   unCrequently  nnjnsily  attrihuied   to 
_    iii*e  and  want  of  skill  on  the  part  of  the  Surgeon. 
The  occurrence  of  Dislocation  nt  the  same  time  a.s  the  fracture,  and 
ifrom  thr  9.'ime  violence  that  occasifins  this,  often  causes  great  ditHculty 
■|bthc  Surgeon,  as  it  becomes  necessary  to  reduce  the  dislocated  j'lint 
llBbrc  the  fracture  H  consolidated.     In  several  instances  of  this  <leHcrip> 
lion  which  have  fallen  iindcr  my  care,  I  liavo  siicceeded  in  reducin;<  the 
idiflilocallou  III  once,  by  pulliu^  up  the  limb  very  tightly  in  wooden  splinta, 
'  so  Aft  to  give  a  degi^e  of  8'4i<lity  to  it,  and  to  |>erinit  the  lever  like  move* 
>a4^nt  of  ilie  fthnft  of  the  Ikjuc  lobe  entptoyed;  and  then  putting  the 
I  ptttienl  uudt^r  chlorofurin,  1  liuve  replaced  the  bone  without  much  difll- 
Irulty.     Hhoald   the  Surgeon  have  omitted  lo  retluce  the  dislocation  in 
>tbrt  firskt  inslance,  he   tnuHt  wait  unlit  tlic  fracture  Unfi  become  firmly 
I  '   :<Mil  then,  putting  the  timb  in  «|iiinU}  or  iu  Ktarch,  ho  may  try  to 

Inciion,  which,  liowi'vcr,  will  then  Ui  \'ovy  dilHcult. 
i  le  ill  a  littib  which  i^  the  seat  of  an  old  Uareduced  Dis- 

loc  .  neceasarily  of  very  rare  occurrence,  but  orciioiuus  no  scrinus 

,ilt|li4-tiliy  in  diagnosis  ur  trt-atuK*nt.  I  once  saw  and  treated  Buccet^Hfully 
with  [If.  Itryrint  u  cate  of  this  kind  iu  the  perKon  of  an  old  gentleuian 
who,  falling  on  the  iec,  fraotureil  ilie  left  humerus,  which  had  bt^cn  the 
•eat  of  BUI  unreduced  disUicaiiou  forwards  for  mure  than  lifty  years, 

TUc  rxiKtcutH^  of  an  Ankylosed  Joint  in  a  fracturcil  limb  giivii  but 
[|ittl<r  trouble,  l>cyoud  the  necessity  of  modifying  tlio  splints  in  sncli  a 
fwajT  as  to  lit  the  shape  of  the  limb.  1  have  treated  fractures  of  the 
T '  ■  _ '    '  id  arm  in  such  circumHtauccft  with  perfect  success,  by  adapt- 

'M  to  the  angle  formed  by  the  Hiiltene*!  joint. 
,      .'  t'  ft  bone  into  the  Site  of  an  Excised  Joint  presents  no 

I  pet  I  r  importance.     J   have  mot  with  it  in  the  humerus  at  the 

irlbijw,  and  have  treated  the  case  aa  one  of  ordinary  fmcturu  of  the  epL- 
kitiy«T-t. 

I     V  >r  the  bone  in  the  Stump  of  an  Atnputated  Limb  is  a 

gyi-  I.      1   have  twice  hud  such  ca.ses  under  my  care;  (Mice  in   a 

I^Bf  Aud  another  time  in  a  woman,  each  of  whom  fractured  the  femur 

MS  down  in  the  limb  whicli  had  been  amputated  l»elow  the  knee.   There 

was  no  dt*»placcmeiit  of  the  fractur^'d  bone  in  cither  case,  showing  the 

ftiJSutfiice  of  the  weight  of  the  limb  iu  adibtlou  to  muscular  coutractioa 

|(it  oceastontug  diuplncemeht  of  the  lower  fragment.     In  each  case  the 

laividRul  was  the  couitequeiice  of  a  fall,  and  union  readily  took  place 

under  thu  itUirched  bandage. 

I      f;  r  simple  fruflure  occurring  iu  the  neighborhood  of,  or  im- 

IplK  .  ^c  joints,  pnatiivc  motion  id  very  commonly  recommended  at 
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the  cud  of  from  four  t^  six  weekat  I  think,  however,  wiih  Vincent,  tlint 
tliis  JH  oflen  apt  to  <1o  moro  harm  than  g<*»otl,  an<1  is  soldoin  reqnirei?,  the 
nnturni  nclion  of  the  muscles  of  Mil>  |mi't  l>i*iiif^  fully  suttlcu'iit  to  ivature 
the  movements  of  the  articulalion,  with  the  asaif»tancd  of  frlciion  &tid 
doiiehcs. 

Amputation  is  hut  very  seldom  required  in  simple  fractures,  and  I 
havt'  IK'VLT  had  *iecnsion  to  prnclise  it.  Yvt,  in  <^aseH  of  very  oxlt^nsive 
and  severe  comminvilcd  simple  fracture  of  the  lower  end  of  the  fctnnr, 
or  I'f  the  ui)|>er  part  of  llie  bones  of  the  lee,  with  implication  of  the  knee- 
joint  mid  injury  to  the  |H>pliteal  or  tihinl  arteries,  as  indicatcil  hy  the 
ccftsnlion  of  pulsation  in  the  vessels  of  the  fo<jt,  removal  of  the  limb 
mi^ht  he  proiier,  in  order  to  save  the  patient  from  gangrene  or  diffused 
trniimntie  nncurism.  Hut  it  is  only  when  the  main  artery  has  Ikooit  in- 
jnreil  liy  spicnla  of  fractured  bonr,  thai  sucli  fiaclnres  will  i-e^|iiine  am- 
putation. 1  have  had  under  my  eare  a  man,  in  whom  the  condyles  of 
both  femora  and  the  left  patella  were  crushed  into  numerous  piei*ea  hy 
a  full  from  a  threat  heij:ht  on  bolh  knees,  tiie  limbs  feeliri«  like  bn]^«  of 
lof)f>c  frauments  of  bone  at  the  sfal  of  the  injury;  yet,  as  neither  the 
skin  was  broken  nor  the  vessels  injure<i,  thou"j[h  t^otti  knce-)oii)t9  »p- 
peareii  to  be  disorganised,  the  Hmlw  were  preserved,  and  gowl  onion 
ensued. 

CoMpovND  Fracture. — A  compound  fraetni'e  ia  that  form  of  injury 
in  which  there  is  an  open  wountl  Irading  down  to  the  br(»ken  bon<^,  at 
the  seat  of  fracture.  This  injury  in  not  only  far  more  tedious  in  iis  core 
than  simple  fraetnre,  but  infinitely  more  dangerous.  The  tedioD.snc4S 
depends  upon  the  communit-ation  of  the  frai-lnre  with  the  external  air, 
causing  it  to  tmite  by  a  slow  process  of  granulation,  insu*nd  of  by  the 
more  speedy  adhesive  action  that  fncnrs  in  the  simple  fonn  of  injury. 
The  danger  is  likewise  partly  due  to  the  same  cause;  the  pr<icv«»  oP 
grnntdntion  and  suppuration  1>eing  oflen  attended  by  profuse  di^t^linrf^o- 
of  pUH  from  ahscesHes,  by  longconlinued  exfoliati<ui  of  lione,  or  by  th» 
Bupervftttion  of  secondary  disease,  sui-h  as  hectic,  phlebitis,  pyicmia,  or 
erysipelas,  so  as  to  lead  to  the  eventual  loss  of  limb  or  life,  Hv^tdcw 
these  dangei-s,  which  muy  be  looked  upon  as  indirect,  tlte  violence  ibat 
occasions  a  compound  fracture  oft^n  shatters  the  limb  to  such  an  vxtent, 
as  to  lend  to  the  immediate  superventitm  of  traumatic  gangrene,  to  tho 
loss  of  life  )ty  hannorrhage,  or  to  the  certain  and  »|>eedy  diHorganisation 
of  the  limb,  as  the  consequence  of  the  reactionary  intlainmation. 

Question  of  Amputation.— As,  therefore,  compound   fracture  is 
Attvndt'd  not  only  tiy  great  pro8|H*etiv-e  dangers,  bnt  also  by  serious  ini*^ 
mediate  ri^k,  the  tlrist  question   that  alwavs  presents  itself  in   a  ci%5o  oT 
this  injury  is,  wliether  the   limb  should    l>e   removeti,  or  an   attcntpt  U^ 
rondr  U)  (^nve  it.     It  is  of  great  iniportnn<'e  to  settle  this  |K>iul  at  uncve  ; 
for,  if  anipntali(in   lx>  deicrmlned  upon,  it  should   be  done  wiiha^  bttJ< 
delay  as  i-onsible,  there  bring  no  |H>rio<I  in   the  pro^jretw  of  the  case  s^o 
favorable  for  o|iernUnn   as  the  firnt  four-nnd-twenty  hourn.     Should  ^^£ 
injudicious  attempt  have  l>oen  made  at  aavjng  the  limb,  the  Surgv^^| 
BQUMt  watt  nutti  supjuirative  action  has  l>een  set  up  t)efoi*e  lie  can  remt^'VP 
k;  and  then  be  will  very  cornmordy  Hnd  that  the  occurronce  of  som^     of 
Uit  diffufte  intlnniniatory  nlfections   of  an  erysipelntons  character  wrilt 
render  any  o|ieration  inipraeticabltf ;  or  the  su|)crventiou  of  traiimiatic 
gangirne  may  i*«>mi»rl  hiiu  to  ampul  ate  in  the  most  unfavorable  cireuro- 
alanm^      At  n  lalf  |M>rio4)  in  the  pn>gress  of  the  ciise,  nmputiiiion  may 
W  I  lo  rid  the  patient  of  a  Docroa«d  aad  auppuratio^ 

liu.  ..)g  him  by  hectic 
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It  (b  true  that  priinAry  ntn|)utniIons  nre  very  commonly  fatal,  espe- 
cially wLfii  {>rHL-lisoil  near  the  liuiik;  yet  this  cannot  wilh  jusiiee  be 
ur^ecl  as  an  iirgnitieiii  ui^ainst  their  performance,  as  rorourHc  shoiihl 
nex'er  l>e  had  to  j^rimary  atii|Mitation  except  in  casea  in  whieh  it  is  evi- 
dent thnt  the  paliiMit's  life  niii8t  in  all  piobahility  he  Hnerineed  hy  the 
linsuecesHful  attempt  to  save  tlie  liuih.  In  deterrnitiinir  the  cases  in 
which  imrnedtaie  nnipvitatiun  shouhi  be  performed,  no  very  definite  rules 
can  be  laid  down,  and  mueli  mnst  at  last  t>c  lefb  to  the  individual  judg- 
ment and  expeiiunee  of  the  Surgeon.  One  will  attempt  to  save  a  limb 
which  another  condemns,  lint,  in  coming  to  a  conelnttion  U|)on  this 
importnnl  question,  he  munt  Itear  in  mind  that,  thoui^h  it  U  imperative 
to  do  everything  in  hin  power  to  bave  a  limb,  yet  the  pre<iervalion  of  a 
]Mitient'9  life  in  ilie  main  point,  and  that  eourue  is  tliu  propel'  one  which 
offers  the  u^rt^nUfst  prospect  i>f  elfeeliiig  tliis.  A  wise  eonservatiftm  is 
much  to  l>e  applauded,  l)ut  decision  in  determining  the  expediency  uf 
amputation  is  t^unlly  eharactcrtstiu  of  n  good  Surgeon.  Incoming;  to  a 
coucliir^ifHi  ou  a  question  of  stieh  vital  moment  as  this,  he  must  efinsider 
not  only  the  nature  and  extent  of  tlie  fracture,  hut  the  aj^e,  oonsi.itutitm, 
ftud  hMhits  of  the  patient ;  and  though  he  may  Ih*  ^uideil  hy  tho^e  i^euoral 
redes  which  have  already  l)eeh  laid  down  at  pp.  22,S  and  247,  when  treat- 
tug  of  amputation  in  conttised  wounds  and  in  i{nn-.shot  iujurieSf  yet  he 
wdl  often  Hhow  more  wistlom  and  a  greater  amount  of  skill,  in  depart- 
ing from  Ihr  strict  leiti'r  of  nurgieal  law,  and  in  milking  a  -nccesafnl  I'tfort 
tota^v  a  lindt,  which,  by  adhert*nee  to  Mirgicul  precepts,  would  he  eon- 
ricmncd  ;  or  in  attempting  to  preserve  the  patient's  life,  by  sacriticiiig  a 
limh  that  is  not  injured  to  a  degree  that  would  usually  he  considered 
to  Justify  amputation. 

1.  TlioAo  IrActiires  must  be  looked  upon  as  mont  unfavorable  in  which 
the  wouiut  is  the  conKequenee  of  the  violence  that  brenks  the  bone,  and 
In  whit  h  there  i.-t  muoh  Laceration  of,  and  Extravasation  into, 
the  Sofl  Farts;  more  particularly  if  the  inte<;uments  l>e  stripped  otf, 
[M^rtions  of  tht-  muitcular  bellies  [>rotrudc,  and  the  planes  of  areolar  LiHsue 
itrtWivn  lite  yreat  muscles  of  the  limb  be  U>ii\  up  uud  iutiltraled  with 
hlootl.  Injuries  of  this  description  occurrinji  in  the  lower  extremity 
always  rc'inire  amputation,  'i'hc  danger  to  the  patient  increases  not 
only  in  propoition  to  the  amount  of  commiuution  of  the  biuies  and  of 
Injury  to  (he  soft  pans,  but  almost  in  the  exact  ratio  of  the  proximity 
of  the  injury  to  the  trunk.  Thus,  amputation  of  the  thigh  for  bad  corn- 
jiuuud  fracture  of  the  legf  thon;^h  a  very  serious  operation,  is  sufliiriLMitly 
aueoes»ful;  but  when  the  femur  itself  is  badly  fractured  and  amputation 
of  the  thigh  high  up  is  retpiired,  i*ecovery  uan  indeed  hut  seldom  be  ex- 
tiected.  A  bad  eompourxl  fracture  of  the  thiL^h,  hiirh  up,  may  almost  be 
JookiHl  upon  as  a  fatal  accident  (iudf  ])p.  1:^7  and  247).  In  the  arm,  such 
accidents  are  not  so  serious,  nnd  the  member  may  be  save<l,  unless  the 
boDr«  U*  gr<-atty  coinminute<1. 

2.  The  complicntion  of  a  compound  fracture  with  the  Wound  of  a 

Large  Joint,  more  especially  if  there' he  crushiuic  or  splintering  of  the 

hone^  wliich  enter  into  its  formation,  with  extensive  laceiation  of  the  soft 

liartft,  U  one  of  the  most  serious  injuries  that  can  l>c  inflicted  ou  a  limb; 

^Auil,  when  ooenrring  in  the  lower  exttemity  of  the  adult,  is  a  ease  for 

amputaiitm — utdess  it  Ite  ihe  lii|i-joint  that  is  damagiMl,  when  there  will 
generally'  be  so  much  injury  uf  the  pelvic  hones  and  their  contained  vis- 
Ottra,  a*  to  preclmle  the  performance  of  any  operation.  In  children  re- 
covery may  Ih*  effected  in  easea  that  would  he  helpless  in  the  adidt,  and 
under  auti«cpLica  many  limbs,  in  which  the  joints  are  opened  by  fracture 
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of  conttsuoiiB  bones^  nre  saved  tlint  were  formerly  doomed  lo  Uie  knlH 
When  the  elttow  or  the  nhodlder-joint  ir  the  ^eal  of  oumponnd  oomifl 
nuted  frnclurc,  ntlh  extensive  injury  of  the  soft  parts,  nn<I  possibly  la^ 
ration  ofconlipiious  nervea  or  large  bloodvessels,  the  ease  is  one  for  inP 
mediate  luuptitation.  But,  if  the  iiijnry  be  limited  to  the  bones,  the  soft 
parts  i»eing  in  a  t'nvornbic  stale,  reseetif>n  of  the  arlioulalion  may  ndvnn- 
tageonsly  be  practised.  This  operation  is  usnnlly  a  .somcwiini  irre^jnlar 
proceedinjr,  being  eonduotetl  accordinij  to  the  extent  of  the  wound,  and 
consisting  rather  in  pieking  out  the  shattered  fragments  of  bones,  ami 
sawing  otT  projecting  aud  sharp-poiuted  fragmonls,  tUaa  iu  muthodi 
exeisiirri, 

A  peculiar  nceident  \f^  ocoasionftlly  met  with  in  young  people,  oon^i 
ing  ill  a  fracture  of  one  of  the  long  bones  at  the  junction  of  t 
shaft  and  epiphysis,  and  the  proirnsionof  tlie  end  of  the  shufl  through 
lliC  muscles  iind  inie^nini'uts.  In  these  cases,  allhongli  the  fracture  i.4 
in  close  vicinity  to  the  joint,  the  artienlatiou  is  not  atfeeteil,  and  cnrcfiil 
examination  will  always  prove  its  sound  condition.  Reduction  In  su 
cases  is  diHicult,  and  it  is  usually  impossible  to  maintain  it  without  f4I' 
ing  off  tlie  projecting  end  of  the  shaft.  This  is  easily  done,  and  nni 
takes  place  readily  between  the  epiphysis  and  the  remainder  of  the  t*Uf 
Iu  two  instances  in  which  I  have  had  lo  do  this  in  iadn»  one  near 
shoulder,  the  other  near  the  nnkle,  an  excellent  result  without  imp* 
ment  of  freedom  of  action  in  the  j"int  folU>weii  the  rtpiT.Uion. 

3.  When  one  of  ttie  larger  Arteries  of  the  Ijimb  has  beea 
^S^ounded  by  tlie  violeme  tlial  occasions  the  fractun*,  or  has  l>een  la 
raleil  hy  the  broken  l'(»ne  itself,  there  may  be  copious  arterial  lia*m 
rhage  exlernallvi  ns  well  as  extravasation  into  the  gentrral  areolar  tiss 
of  the  limb.  These  eases  most  commonly  require  immediate  nmpu 
tion.  Whilst  the  patient  is  being  examined,  and  preparation  made 
the  operation,  dangerous  effusion  of  blood  must  be  earelully  preven 
hy  the  elevated  ixjsition  and  by  tlie  application  of  a  tournicjuet.  P 
want  of  this  simple  pivcaution,  I  have  seen  very  large  and  even  fn 
quantities  of  blood  gradually  lost,  by  being  alloweil  slowly  lo  trickle 
from  the  wound. 

In  these  eases  it  has  been  proposed  by  some  Surgeons  of  great  emi- 
nence, to  enlarge  the  wound  in  the  limb,  or  to  make  an  incriston  do    ~ 
to  the  fracture,  and  alteuipt  to  tic  the  artery  where  it  lias  been  injii 
It  is  easy  to  give,  but  ditticult  to  carry  out,  such  pre<'epl8.    in  most  ea 
they  are  scarcely  practicable,  as  the  Surgeon  would  have  lo  gro|»o  in 
midst  of  bleeding  and  iutlltraleil  tissues,  and  would  experience  the  gn 
est  possible  dilHi'ulty  in  finding  the  wounrled  vessel,  atler  a  .search  whi 
would  materially  tend  to  increase  the  disorganisation  of  the  limb.     Kven 
after  the  ampuintion  of  a  limb  in  this  condition,  it  Is  ofti'n  by  no  me: 
easy  on  dissection  to  And  the  artery  that  has  poureil  out  blc>iHl ;  ami  h 
much  more  dilllcnlt  must  it  l>e  to  search  for  it  sncoesHftdly  during  life! 

The  ligature  of  an  arter)'  at  a  higher  p<)int  of  the  limb  ibrt's  n*>l  iK>bl 
out  much  prospect  of  success,  for  the  same  reasons  that  render  its  |>er- 
formance  inadmissible  of  ordinary  wounds  of  arteries  (p.  3D7).  This 
operation  has  succeeded  in  restraining  lueroorrliage  or  in  curing  di8b 
traumatic  aneurism  in  aimple  fractures.  Hut  ]  know  of  no  case  in  whI 
it  Las  been  successful  in  the  permanent  arrest  of  primnnj  luvraorrli 
in  n  com|Hjuuil  fracture,  if,  then,  proper  means  directed  to  the  wouai 
tuch  \M  position,  pressure,  or  perhaps  the  attempt  at  ligature  if  the 
artery  cjin  Ite  easily  reached,  1>e  not  successful,  n'»  course  is  letX  to  the 
Surgeon  but  to  amputate  the  limb  without  delay.   This  is  more  capeciallj 
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Itbe  cni€  if  (t  he  the  lower  extremity  tlint  is  injured :  in  tlie  nrm,  there  Is 

m  belter  |n<>s|)oot  of  oiir  iK^injr  altlt*  to  nrrest  tlie  ItltMJflinjj  without  hnving 

ltecoiir»e  to  this  exlremt*  nifnsure.     Sfcondartj  ha'uuiri  liape  occurnnsr  in 

fllieptMirse  »tf  Irerttincnt  of  n  fimipouml  fnit'ture  of  tht*  lower  exlreinily  is 

ranr  Iiss  j^oriou*  tliun  the  iirinmiy.     It  h.13  been  jirrestoii  hy  preHsiir^'  and 

llinn^lnfjing,  and  in  many  cases  hy  the  Iip;atnre  of  the  Muperfirial  fi*m*»rnl, 

LAnipiitation,  tliereCirc,  may  l»e  delayed  in  these  cases  until  alter  the  con- 

Ifeeeutive  i*mploynient  and  laihire  of  these  two  methods. 

I    A,  CoimniDution  or  Splintering  of  the  Broken  Bone  is  always 

u  •onoiia  complication  of  a  compound  fracmre.     Heie  the  case  i«  very 

ulitrvrent  from  what  occurs  in  siinilat*  circiimHtancee  in  a  simple  fracture. 

lEactensivc  suppuration  will  set  in  ;  the  splinters,  If  completely  01*  nearly 

Idularhrd,  will  lose  thcii'  vitality,  and  not  only  produce  all  the  iiTilali<m 

Kbal  wnuld  result  from  the  exclusion  of  rou^li  and  |iointed  forrivn  bodies 

pn  thr  interior  of  a  litnli,  lint,  if  numerous,  will,  nn  their  removal  or 

■tpparation,  leave    the  member   shortened    and    permanently  deformed, 

phe  in-aimcnt  of  siich  cases  will  depeml  on  the  seal  of  the  injury,  and 

hlie  extent  of  the  comminution.     (V)mpound  and  cornminuted  fractures 

Bpf  the  fi-mui*  may,  except  wlion  occnirina  in  the  upper  thrill,  generally 

m  looked  U|>oii  as  cases  for  immediate  amputation   {i)iiU  p.  3S3);  the 

nnly  filhfr  exceptions  being  when  the  comminution  is  trifling,  the  Bplin- 

Brrs  large,  iind  lying  in  the  axis  of  the  bone,  and  the  subject  young.     In 

nhe  aruii  forearm,  and    hand,  and   in   the   leg.  provided    the    knee  and 

bnklc-jolnts  be  not  involved,  much  may  he  dono  in  the  way  of  removing 

■pttnters  of  detachecl  bone,  and  siiwinjf  otT  smoothly  the  ruii»;ed  end;*  of 

iUnf  lixeil  frni»ments.    Tin*  larger  nttnche<l  and  ^'  secondary"  pieres  should 

[be  lefJ,  A«  they  will   throw  out  callus,  and  become  hutlresse*  of  support 

ko  the  luoken  bone   {vide  p,  Sfifii.     If  a  considerable  qunntity  of  splin- 

here<l  l>one  have  been  extracted  from  a  liud>,  care  must  be  taken  that  in 

kuttin*;  up  the  fraclure  too  complete  extension  Is  not  maintained,  lest  a 

Hflp  Iw  left,  which  cannot  be  filled  up  hy  new  bone,  and  u  weakened  limb 

Bie«nlt.     It  is  lietter  to  place  the  bones  in  proper  apposition,  ami  to  lot 

Elbe  patient  recover  with  a  slioitened  but  strong  and  otherwise  useful  limb. 

5.  The  complication  of  a  bad    Compound    Fracture    requiring 

Amputation  loxv  do^vn  in  a  limbi  with  a  Simple  Fracture 

high  up,  is  H  serious  one.     The  quest  it»n  that  will  here  arise  i»* :  Shoidd 

auiputalion  be  performed  above  the  compound  and  below  the  simple 

icture»  or  above  both?     The  answer  to  this  must  depend  on  the  con- 

tllion  of  the  limb  between  the  fraitures.     Suppose  that  there  ben  badly 

runminulLHl  and  ctunpound  fracture  of  the  lower  third  of  the  le*:,  with  a 

Imple   (rrteinre  of  the  middle  of  the  thiijh ;  or  a  crush  of  the  hand  or 

•arm,  with  simple  fracture  of  tlie  middle  of  the  humerus  ;  how  nhould 

lurgeon  act?     It  appears  to  me  that  the  proper  course  to  adopt  ia 

'a  cane  as  this,  would  mainly  depeml  on  the  conditions  of  the  intcr- 

[ate  soft   partii*.      If  these   be  sfuind,  free  from   extriivahation,  not 

mtuBHi'd  «tr   lacerated,  the   limb   m;iy   with    safety  be    n*moved    just 

bove  the  lower  fracture,  the  upper  fracture  boinji:  trcat^'d  on  ordinary 

-inciples.     But  if  there  he  extensive  bruifiiutf  of  the  lindt  with  ecchy- 

tosis  or  deep  extrayasation  between  the  fractures,  then  it  wouhl  cleaily 

u«rlr«9  to  nmputulc  low  down,  as  not  only  would   the  stump  have  to 

formed  of  ti«4ues  in  a  state  of  disorganisation,  but  the  intlammation 

a  up  St  thn  scat  of  operation  would  speedily  spread  intt*  the  structures 

bv  extra v:i4atifm,  anil,  settiui^  up  unhenlthy  suppuration  in  these, 

I  upwards  to  the  higher  fracture,  converting  it  into  a  com- 

.   the  worst  bind.     In  such  cases,  therefore,  where  there  la 
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extensive  Hisor^fftnisntion  of  tbe  inlervenhig  soft  parts,  it  nppenrB  to  me 
tlint  lite  proper  coiirbc  for  tlie  SiiriJicon  to  pursue  is  to  remove  the  li 
At  01*  ahtjve  the  line  of  tlie  hiorlicr  fraolure. 

C.  TIk'  coinplieation  of  a  Dislooatlon  high  up  i^ith  a  bad  Co 
pound  Fracture  lo'w  do'wn,  as  wlieu  ilie  sliotiMoi-  is  tlislocnttMl,  niui 
the  hnn«l  is  crushed,  is  not  so  serious;  the  ili-^locntinn  havini:  Uecii  re- 
(liiefd,  the  limb  may  be  amputnteU  low  tiown  with  siifety.  TliiH  pruetice 
I  hnd  ocensiou  to  n(1o|tt  some  years  siiiee  in  a  youn^  tiiaii  who  met  witti 
a  had  erush  of  the  hand  and  fore-arm,  with  <li.siocati'm  of  th«  hiimortis 
into  the  axilla,  in  eonseqiienee  of  the  limb  having  l>e('ome  enUiii!;le<l  in 
machinery.  IT,  however,  the  compound  fraelure,  utiatiendeil  by  any  of 
the  eom|tlicntions  that  havejnst  been  mentioned,  oecnr  in  a  yonnj;  or 
otherwise  healthy  auiject,  we  must,  of  course,  Attempt  to  savc  ibe  li 
and  shall  geneially  succeed  in  doing  so. 

Tkkatmknt  of  Compouno  FRAOTiaKS. — In  tbe  inanagemput  of  acoA? 
)K>und  frai'tnre,m(ii*ees|H*eiaUy  of  the  lower  extremity,  speeiul  Apparatus* 
Bueh  as  MMnlyre's,  Lision's,  or  the  bracket  splints,  double  ineliued 
planes,  swiny-l>oxe»,  and  fraelure-bcds,  are  ollen  nceessajv,  in  oriler  to 
obtain  aeress  Lo  the  wound,  so  as  (o  dress  tt  profierly,  and  to  place  the 
limb  in  the  best  po>iti(»u  for  union.  In  many  cases  the  starched  or 
pluhler  bandage  may  very  advantage*>u8ly  be  uscti ;  but  it  requires  cau- 
tion, as  swollint;  and  consequent  strangulation  of  the  limit  may  lake 
place  under  it. 

There  are  several  points  that  require  special  attention.  Those  are: 
1,  the  Uediiction  and  the  Mana»jement  of  any  Pnitruding  Bono  ;  2,  tbe 
Maniigenieni  of  Splinters;  3,  tbe  Closure  of  the  Wound;  and  4,  the  Sub- 
duing Consecutive  Inflammation.  It  is  in  carrying  out  these  indicnUoua 
that  the  whole  treatment  of  the  injnrius  is  involved,  in  those  cA»e« 
which  the  limb  admits  of  bfing  saved. 

The  Reduction  of  compound  IVactures  mriKt  be  nconmpliM 
with  the  same  attentiou  to  care  and  gentbnessas  in  that  of  simplit  ones. 
In  the  majority  of  canes,  no  great  diftieuliy  is  experienced  ;  and  after 
reduction,  the  limb  ahonid  be  placed  on  a  well-padded  splint,  priqierlf 
protected  in  the  nci^h)>orhortd  r>f  the  wound  with  oileil  Hilk.  so  aa  to 
prC'Vent  soilin*;  of  the  pads  by  blood  and  disiharge.  In  some  ca«m, 
howL'ver,  eonsidcrnltlf  diHieulty  arisi^s  in  the  re^lurtiiMi,  from  the  proirii- 
ftion  of  one  of  the  broken  fra^^utcnts  wliich  has  l»oL*n  drivt*n  thi-ou^||  tJie 
skin,  at  the  time  of  the  accident  or  by  careless  handling  of  tlie  limb  in 
carryini;  tbe  pati*?nt,  or  else  by  the  niuMMilar  contractions  dnigging  tb« 
lower  fragment  forcilily  upwards,  and  thus  causing  |>erforatioo  of  tli9 
intcgnnient.  The  protruded  bt)ne  must,  if  possible,  be  gently  rep! 
by  rvlnxing  the  muscles  of  the  limb,  and  then  bringing  the  soft  | 
over  it.  8omeiinies,  however,  it  is  so  tiijhLly  embraced  by  the 
which  ap|>enr8  to  l»e  doubled  in  underneath,  tliat  enlargement  of  tlie 
vroiind  liccomes  necesHary  before  it  can  l>e  replaced.  In  other  cases, 
again,  re<luciion  cannot  be  ett'eeted  or  maintained,  unless  the  sharp  and 
projetHing  point  of  bone  be  sawn  off.  Ttds  is  best  done  with  nti  ordi- 
nary nniputnling  saw,  the  neighltoriug  soft  parlH  bein*;  prott*cteil  with  a 
split  caitl  ;  or  else  by  passing  the  blade  of  a  Butcher's  saw  under  th» 
bone  and  cuttinif  upwaids.  The  limb,  as  1  have  found  in  severnl 
In  which  it  has  l>een  necessary  to  have  recoui-se  to  this  prooedurv,  is 
oUimatcly  weakene^l  or  neeessarily  shortened  by  it. 

After  tlie  reduction,  the  great  objeet  is,  if  possible,  to  convert 
compound  into  a  simple  fracture  by  the  closure  of  the  exte 
ivound.     No  pains  should  be  neglected  to  elfcet  tbia  dcbirable  end 
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it  o.in  he  Accomplished,  the  tcHioiisneas  and  danger  of  the  case  are 
grcally  lessmifd;  Iho  patient  being  snved  from  the  whole  process  of 
6Uii|>tii'aiion,  with  nil  its  attomlnnl  evils.  But  the  ('hance  of  closing 
the  woutid  in  the  soft  parts  will  vary  greatly  in  ditferunt  cases,  depend- 
ing chiefly  on  the  way  in  wliich  it  has  licen  produced,  whether  by  trans- 
fixion of  the  skin  by  tlie  sharp  angular  fni<;nient,  or  by  the  direct  vio- 
lence which  has  occasioned  the  frai'tuix\     If  the  wound  be  small,  clean 
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and  ocL-asioned  by  the  protruHion  of  thf  fragmt-ni  miner  man  hy 
the  direct  violence  wliieh  oetrasione*!  the  fracttire,  we  may  hope  to  suc- 
ceed in  onr  objt-*ct  hy  following  Sir  A.  Cooper's  recommendation  of 
Rpplyinp  to  it  a  piece  of  lint  soaked  in  bIo<Ml,  or,  what  is  better,  satu- 
rntod  with  collodion  or  with  liurturt;  of  l>enzoin,  and  thus  obtaining 
nnion  liy  <liriH*t  adhesion.  The  dressing  should  ho  Iel\  undisturbed  until 
il  liKJsiens  itself,  at  the  end  of  a  week  or  two,  when  tlic  wound  will  pro- 
bftlily  bo  found  to  be  closed.  With  the  double  object  of  cloistng  the 
wound  and  of  preventin*^  decomposition  of  its  fluid*  by  the  cutrauco  of 
organisms  fioatins:  in  the  air,  Li^Ler  rccommetMls  the  employment  of 
the  antiseptic  method  (p.  214),  from  wliich  good  results  have  been  ob- 
tained. If  the  wound  be  larjre  anil  lacerated,  if  a  joint  have  been 
opened,  if  the  wound  have  been  inflicted  by  the  same  violence  that  has 
broken  the  b4»ne,  nr  if  there  be  much  bruisintr  of  itie  ed^cs  and  surround- 
injr  tissues,  with  extravasation  into  tlie  limb,  suppunitirai  must  necessa- 
rily cii«ue,  and  thus  direct  union  cannot  be  ex|>ectcd  to  take  place.  In 
tbese  ciicumstancee,  it  18  in  accordance  with  Ihc  best  principles  of  sur- 
gery, not  to  follow  the  routine  practice  of  attempting  to  close  the 
wound,  wbieh  cannot  jioasibly  uuile  by  the  first  intention,  but  to  treat 
Il  like  any  other  contused  wound,  and  apply  carboliHcd  water-dressing 
frf)m  the  very  first,  so  as  to  allow  a  vent  for  the  discharges  that  will 
lake  jflace  after  the  first  four-aiid-twenty  hours.  If  these  be  retained  in 
the  limb  by  the  external  wound  bein^  kept  closed  by  any  dressiuj^, 
whatever  its  nature  may  be*  deep  inniiratiiin  of  the  arewhir  inteimiiKcu- 
lar  planes  will  ensue,  wiili  much  loeal  tension  and  purulent  liitilti-ation, 
teciinipaaied  by  severe  constitutional  irritation,  followed  probably  by 
pytemia.  1 1  is,  f  believe,  in  eonsef|Uence  of  ihe  frwr  vent  th(M  atfordc'd 
to  the  disrharges  Mu\  of  their  reitMition  being  avoided,  that  many  of  the 
wornt-ltKiking  cases  of  compound  fracture — especially  of  the  leg — those 
In  wliieh  there  has  been  extensive  sloughing  of  the  soft  parts  around  the 
Wound,  witJi  exposure  of  the  fractured  fragments,  eventually  do  the  best, 
The  danijer  in  such  cases  is  a  remote  one,  from  hectic  and  exhaustion; 
not  an  immediate  and  grave  one,  from  erysipelas  an<l  purulent  al>sor[>- 
lion,  or  septic  poisoning,  resulting  from  the  infiltiation  of  ihc  limb. 

After  the  position  of  the  limb  and  the  mautigeniL'Ut  of  the  external 
wound  have  hcen  attended  to,  an  endeavor  must  l>e  made  to  moderate 
the  local  inflammatory  aotion,  iind  ti»  lessen  constitutional 
irritation.  This  is  best  etfected  i*y  leaving  the  part  undisturbed  and 
untoiirht:d  as  long  as  possible.  The  great  art  in  the  succe.ssrul  treats 
tnent  of  eompoun<l  fractures  consists  in  not  disturbing  the  limb  or 
meddling  with  the  wound.  Kor  days  or  even  weeks  the  limb  nmy  sfune- 
liiors  ftdvHUtageouRly  l>e  lett,  wiijutul  interlVreuee,  when  once  it  has  been 
ctrefutly  jnit  up.  t^liould,  however,  much  swelling  have  taken  place,  and 
the  wound  shifW  no  disposition  to  heal  by  the  first  intention,  but  be- 
come Inflamed  and  sloughy,  and  should  much  inflammatory  action  be 
■el  up  in  the  limb,  this  may  be  moderated  by  irrigation  (Fig.  fi'J),  and 
b)*  the  ftfiplieation  of  eold  evaponiting  lotions.  The  part  shoidd  be  ele- 
VftLed  and  liut  lightly  cuvuretl,  the  bed-clothes  being  well  riusci.!  by  means 
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of  a  cradle,  so  as  not  to  press  on  the  limb,  anrl  to  allow  sfmce  for  the 
evaporation  of  the  cold  lotion;  care  being  tnken«  iit  the  snine  lime,  that 
tl»e  hAn(luge.4  be  ftpplietl  very  loosely,  meroly  wiili  n  Rufllcioni  dearee  of 
force  to  ri'lain  the  limb  upon  the  splint,  as  infiammntory  infiltration,  that 
might  rapidly  induce  strniigiilniion  of  the  part,  is  apt  tn  otihuc.  'i'ho 
con>ititnlioiinl  irritation  must  he  snb<lned  by  the  admiiiiHtration  of  opiates, 
together  Willi  an  aperient, on  ihe  morningfolluning  the  accident;  and  Uiese 
mcdicincft  mnst  be  repeated  from  time  tr»  lime  during  the  (li*»t  few  days. 
Moderate  and  cooling  regimen  must  be  employed,  and  tlic  patient  be 
dialurhed  as  little  as  possihle.  [n  many  cases  suppnrati'on  rapidly  mti^ 
inland,  if  the  patient  be  addicted  to  drinking,  the  constitutional  disturb* 
ance  soon  assumes  the  irritative  form:  in  the  cireuinstancciv,  it  is  of  great 
moment  tliat  support,  and  even  stimulants,  l>e  freely  given;  they  must 
be  allowed  from  the  very  first,  and  increased  in  proportion  In  the  de- 
pression of  the  patient's  strength,  or  as  symptoms  of  nervous  irritation 
come  on. 

If  there  be  much  extravasation  of  hlood  into  the  soft  parts,  and  brais- 
ing, great  tensiuii  of  the  limb,  Ibllowed  by  unhealLhy  suppuralton  and 
slonghitig,  will  take  place  in  the  neighborhoml  of  the  wound;  free  inci- 
sions are  then  retpnred  to  remove  the  tension  and  strangnlati*>n  of  the 
tissues,  and,  by  letting  out  the  broken-down  blood  and  pu:^,  to  les««en  Iho 
risk  of  the  occurrence  of  gangrene.  It  in  in  these  cjises  Dial  much  injury 
re*uUa  firim  blindly  following  as  a  routine  practice  in  all  cas-cs  indis- 
criminately, tlte  treatment  which  is  nndf>ubtedly  of  the  hii^hest  value  in 
some;  viz.,  that  of  keeping  over  the  wound  any  impervious  dressing, 
'whether  anti^^eptie,  plasters,  or  a  pad  of  lint  that  has  hecomo  hai-d  and 
impermeable  by  imbil)iiion  of  tlried  blood,  with  a  view  to  closure  by  the 
firat  intention.  The  natural  vent  to  Uic  discharge  through  Die  external 
opcniuL!  being  inU»rfereil  with,  deep  infiltration  takes  plarc  through  the 
aret'lnr  planes  of  the  limb,  and  the  most  extensive  local  niischirr  may 
result,  pytcmia  being  almost  certain  to  ensue.  As  soon  a^  snppnrntinn 
is  fairly  chtttblished,  a  light  poultice  or  thick  oakum  waler-dres-^  LI 

tw  applied,  and  the  burrowing  »if  mailer  prevented  by  inakin  _  ^  i- 

openings  wliere  necessary,  by  tlie  npplication  of  a  compress,  and   b\  at- 
tention to  the  position  of  the  limb.     Tne  fracture  apiiaratiit   must  be 
kept  scrupulously  elonn,  esperinlly  in  summer;  the  bantlnges  changed  ai 
often  as  soiled,  and  tlie  padn  well  protected  with  oile<1  silk.      During  IhU 
pcricHi   v'arious  enmplications,  sneh  as  erysipelas,  inflainmaUon  of  the 
aL>sorl>ents  and  veins,  and   low  forms  of  pneumonia,  arc  apt  to  ccnr, 
requiring  s|»ecial  consiileration  and  trcntment;  so  also,  if  the  discharf^e 
be  alntixlant,  hectic,  with  its  sweats  and  gastro-intestinal  irritation,  may 
come  on,  requiring  lull  8Up|)orl  of  the  powers  of  the  system,  and  the 
a<1urrnUiratLon  of  the  inineial  acids  and  other  remedies,  accordiug  to 
circunintancus.     As  the  confinement  to  bed  is  necessarily  very  prolonged 
In   lUeKc  cuNCK,  often  extending  through   many  weeks  and  mouths,  the 
Mtaltt  of  Iho  pttlienl's  haek  sliould   l>e  atlonde<l   to,  ami  he  shtudil   tfnrly 
br  placed  upon  a  wuler-cu«hitin,  or  hyilrostatic  IhhI,  lest  sores  su)>rrvene. 
Ihi-  wruiud  gradually  heals,  water-dressing  must  be  sulisiiiutcd  for 
■  I  as  not  Ut  soddi'U  the  ])aris  and  encourage  suppuration,  ami, 
rtd  or  bUio  wasii  for  the  water-dressing.    The  bone  will  ofi«n 
H  itg  white  and  bare,  bathed  in  pus,  at  the  bottom  of  tbo 

H  vtiu  iu  this  npparuntly  unfavorable  condition,  it  may  re* 

H  1  -•  vessels  graduidly  depositing  lymph  in  points  on  \t^  sari' 

H  •«  .  t  mph  beeoming  vascularised,  ho  as  to  cover  the  hone  with 

H  orid  granulations;  in  other  e:ise4,  necrosis  to  a  greater  or 
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^Hpktent  tnkcs  place,  ami  perfeut  consolidation  doeH  not  occur  until 
Bet><>rto  liaM  sppnratod.  Ctirltng^  has  <tliown  that  tlioso  )>r>rtionB  of 
Becrr>»(.'(I  \Hmv  are  slowest  in  detaching  Lht'inselves,  wbicli  are  ooiuicote<i 
irith  iho  lower  fragmml.  In  aoinc  in.stanccs  a  large  qnnntity  of  provi- 
Moiial  callus  18  thrown  out,  in  which  the  necrosed  hone  is  iniplicjilod  ; 
ind  then  the  procesa  of  eeparatiou  becomes  extremely  teilions  \u\f\  pro- 
Uacied,  and  amputation  may  not  uncommonly  become  ncccsnaiy,  from 
Uie  powers  of  tlie  ])utient  heinj;  nuHlilc  to  bear  up  in  so  prolonged  u 
klmif^le.  So  Huon  a^  someconsitjidalion  hnti  taken  place,  the  limh  should 
t)c  Urmly  put  up  in  gutta-percha  or  leather  splints,  with  a  starched  band- 
Ige,  so  as  to  enable  the  patient  to  be  taken  out  of  lH*d,  to  change  the  nir 
»f  hift  room,  and  thus  to  keep  up  his  general  health.  In  ^tting  thcae 
Iplints,  care  must  l>c  taken  to  nuike  an  H|)erlui-e  op]>osite  the  woiindf 
kbroush  wliich  it  may  l»c  drcsstMl  (Fig.  143). 

Nendorfer  has  introducetl  a  dry  plaster  of  Paris  drc^ning  for  compound 
frncinri'S,  especially  those  prodiiced  hy  gnn-shot,  nnd  indeed,  for  all  at- 
kadeil  by  exceusive  (»tippnralion.  Kioui  this  means  be  ilurive«l  the  Ixt^t 
pOHbible  results  in  the  Uunnau  war^ot  l>jG4  and  1S6H.  Hid  method  it»  as 
Ibllowa.  Henenth  the  seat  of  injury  he  placea  eight  layers  of  linen  cloih, 
Ind  on  Ibis  several  potiuds  of  diy  gypsum  ium  pi^nred  so  that  it  Ilea 
Dnder  and  around  the  fracture  until  there  is  a  wall  hetipcd  up  r>n  each 
>i"le  of  ihe  wound,  which  is  also  covere<l  in.  The  linen  clolhs  are  then 
brought  over  tike  a  many-lailetl  I»uudage,  and  the  whole  is  tied  up  by 
ihort  lengths  of  bnndage.  As  the  phisler  becf)raes  impregnated  with 
pus,  it  is  Hcra)K'd  olf.  but  the  Wf/und  is  on  no  account  to  be  meddled 
iritU ;  new  ptnstcr  is  applied  where  the  old,  which  has  become  pn^ty,  bas 
^n  removed.  Nemlorfer  states  that,  when  compound  fracture  has  been 
trctit<;d  by  the  fixed  plaster  bandiigc,  this  BJioult!  be  generally  removed 
kt  the  end  of  fourteen  days.  After  this  the  dry  method,  as  above  de- 
IcnlH^d,  may  be  applied,  and  no  splint  or  other  extending  or  <*ontaining 
Ipl'nratns  \%  required.  It  may  be  oftserved  that,  as  plaster  of  Paris  does 
lot** set*'  with  allMiniinous  fluids,  it  ts  not  hardened  by  the  pus,  but 
bcrely  abflorlm  it,  becominp:  pasty. 

The  lime  required  ftir  the  proper  consolidation  of  a  compound  frac- 
ture varies  greatly,  according  to  the  amount  of  injury  done  to  the  bones 
Ind  soft  parts,  and  the  uge  and  c<ui»titution  of  the  patient.     In  the  most 
kvnmble  circuuistances,  it  ivquires  fltoible  or  treble  the  time  that  ia 
|rre»iinry  for  ihe  union  of  a  simple    fracture.     .Much    stiffness  of  the 
Itnb  from  rijridiiy  of  the  muscles  and  Umd(»ns  will  coutinu«j  for  a  con- 
^iderabli*  length  of  time;  this  may  gradually  bo  removed  by  frictions 
Ind  diHiehes. 
Secondary  Amputation  may  become  necessary  from  tlio  occurrence 
it'ue,  and  then  it  must  be  done  in  aecortlftnce  with  the 
laid  down  when  speaking  of  that  operation  ;  but  more 
■nUy   iL  ib  required  from  failure  of  ihc  |)owerK  of  the  patient  In 
[Uence  of  irritative  and  ahlhenic  fever,  induced  by  general  diaor- 
ition  of  the  limb,  or  by  hecLie  residiin^  from  profiiHc  suppuration 
Uow  necronis  of  the  bones.     In  Ihene  circumstances,  the  con>»titution 
•T%  from  the  local  irritiitioii  which  is  the  source  of  the  w.istin<r  <lia- 
:  but,  by  removing  this  in  time,  and  Heixing  an  interval  iu  which 
ilutional  action  may  have  t>een  stnnewbat  lessened,  the  patient's 
dll  in  all  probability  be  preserved;  the  results  of  seoindary  ampu* 
ition  for  compound  frncture  in  these  conditions  being  by  no  means 
iCnvorable.     Indeed,  it  is  remarkable  to  see  bow  speedily  the  conslitu- 
mal  irritalire  and  hectic  symptoms  subside  alter  the  removal  of  the 
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source  of  initation;  the  patient  often  sleeping  well,  anil  taking  lii*i  food 
with  apjHnile  ihe  <hiy  nfter  the  opernlion. 

The  proper  period  to  seize  for  the  performance  of  secondary  amputa- 
tion in  the  enrlier  stages  of  the  injury  is  often  n  most  crilical  poinL  As 
a  general  rule,  it  nirty  be  staled  thai,  if  the  linih  lie  not  removed  dnring 
the  first  twenty  four  lioiirs,  ei^ht  or  ten  days  intiat  be  allowed  to  elapse 
before  the  operation  is  done;  as  idiriug  tlitit  time  constitutional  irriui* 
tion  and  supijuralive  fever  are  too  generni  and  active  to  render  fre«h 
shock  to  the  system  admissible.  But  when  once  the  actions  appear  to 
tend  to  locnlise  tbcm.selves,  the  suppuration  t)econiing  more  abundant, 
the  redness  extending  but  slowly,  and  the  eonstiluiional  aytnpLoius 
merging  into  an  nstheide  form,  then  Die  limb  may  be  removed  with  tlic 
best  prospect  of  success.  The  more  the  action  is  localised,  thu  greater 
is  the  chance  of  the  opernlion  succeeding. 

In  many  cases  the  symptomatic  and  suppurative  fever  so  rapidly  )mv 
comes  asthenic,  that  the  Surgeon  must  seize  the  best  monumt  he  ran  for 
amputation.  In  these  circumstances  the  operation  is  seldom  very  suc- 
cessful ;  the  stump  becomes  sloughy,  erysipelas  or  diffuse  intlamuiation 
of  the  areolar  tissue  comes  on,  or  sj'mploms  of  pytemia  set  in,  and  the 
patient  speedily  dies.  In  other  cases  again,  between  the  strtges  of  tbo 
inflammulory  and  suppurative  lever  and  the  superveulhui  of  tlie  typhoid 
symptoms,  there  is  a  marked  interval  of  twelve  or  twenty-four  bnurs,  or 
even  more.  During  this,  the  mischief  may  l>e  looked  upon  as  in  a  great 
measure  of  local  character;  the  constitution  has  been  dislurlwd  by  ihe 
setting  up  of  tlie  intlammatory  action,  Inil,  this  having  terminated  tu 
suppuration,  it  has  not  yet  l>ec<>me  seriously  depressed  b^-  the  continued 
irritation  of  the  discharge  from  the  injured  limb,  or  poisone<l  by  the  ab- 
sorption of  morbid  mnitera  from  it 

1  he  patient's  powers  must  not,  however,  be  alloweti  to  sink  to  the  last 
ebb  before  am|)ntntion  is  pcrfi^rmcd ;  as  then,  if  the  sliock  <\o  not  destroy 
life,  inU'rcnrrent  and  visceral  conyestion,  (»r  some  low  form  of  inflam* 
inaLory  mischief,  will  not  improhably  prove  fatal.  Much  as  *' CfMisoi'vi' 
live"  surgery  is  to  lie  admired  :tnd  cultivated,  and  h-*isiy  or  nunec<*s4ary 
operation  lo  be  tb-precated.  I  cannot  but  think  that  the  life  of  the  patient 
is  occaftionnlly  ji'opardised,  and  even  lost,  hy  disinclination  on  the  part 
of  the  Snrgenn  to  operalt;  snlllriently  early  in  cases  of  compound  frac- 
ture, and  by  two  ])rot(mgeil  atiempts  at  saving  tlie  injure<l  limb. 

TtiesucCi'HS  of  the  operation  will  in  a  great  measure  <b*pentl  npim  the 
a/itr-Irt^airnftU,  Large  (pmnlities  of  stimulants  ami  support  are  oftvn 
n*(|uired  in  Lomlon  prncticr  to  prevent  the  patient  from  sinking.  ]  have 
frequcnlly  given  wilh  the  lK*6l  results,  eight  or  ten  ounces  of  branily, 
twelve  or  sixteen  of  port  wino,  or  two  or  three  pints  of  porter,  in  tho 
iwenly-fonr  hours  after  IhcMe  operations,  wilh  beef-tea,  arrow-root,  or 
tn«-at,  if  the  patieitt  wuuld  take  it.  and  have  found  it  absolutely  uece»- 
■ary  to  do  so  to  obviatu  death  from  exlniusi.i<m. 

At  a  Inter  j)erio«t,  when  some  weeks  or  months  have  elapsed,  and  the 
fracture  has  not  united,  the  l>oncs  are  necntsing,  and  the  patient  is  l»ring 
worn  out  by  liectic,  amputation  must  be  |M*rrorineil  at  nny  convenient 
niiiuteni,  nnd  is  often  done  with  great  success  if  it  be  not  deferred  till 
too  luio  ;  for  here  the  mischief  is  entirely  local,  and  tlie  cm^iitution, 
anfteiing  only  by  the  debility  resulting  from  it,  quickly  rallies  when  tUc 
cause  uf  this  is  removed, 

Hemun*],  ICkiiiik.^kino,  and  Uesettiko  Bones. — It  may  happen,  (hat 

at  the  end  of  two  or  Ihive  weeks  a  fractured  bone  is  found  in  a  |M)aiUon 

UiJ  faulty  to  be  remedied  by  the  natural  process  just  described.    At  tliii 
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[lieriod  the  boinl  of  union  is  soft  nnd  yielding,  and  the  displacement,  if 
ftnifutar^  may  nsuully  '»«  rciiiudiijd  l»y  frequent  rc-adjusimoni  of  the  nppa- 
nilus,  utid  mtiro  imrlicid.iily  by  bandaging  the  fnu'luretl  Iragments  in 
opposite  iliii'clions,  or  by  the  use  of  pa<!8  nncl  pres.suru  lUus  exertMsed 
tn  the  extremities  of  the  broken  bones,  Jf  this  perio<l  be  allowed  to 
puss  by,  and  the  rrat'lure  be  idlowcd  to  become  consolidated,  it  mny  l>e 
found  to  be  so  badfij  itet  that  it  is  ncecssory  to  fDrcibly  bond  or  break 
the  calhu,  in  order  lo  improve  the  condition  of  tlie  limb.  When  the 
diHplaoenient  isant;ulnr,  and  tlieeon»*olldntion  not  very  firm,  as  is  naually 
tlie  eafte,  thitn  m;iy  be  done  readily  enough;  Init  if  the  dinphxcement  be 
Jon^itudinnl,  and  much  time  have  elapsed  since  tlie  occurrence  of  the 
injur}',  it  will  be  dillh-nll,  if  not  inipoasiblo,  lo  remove  the  deformity. 
The  liending  or  breaking  of  the  callus  is  best  rione  under  the  inllucnce 
of  ehloroform:  ihe  fraelure  be- 
ing then  put  up  again,  speedy 
and  perfect  conaolidalion  will 
•nsu<v  In  this  way  I  have 
several  timc^  remedied  a  faulty 
position  in  fractured  bones,  al- 
Ihuugh  from  six  to  ten  weeks 
Imd  elapsed  from  the  occurrence 
of  \X\v  injury 

In  Ihe  majority  of  cases,  the 
simple  forci:  exrrted  by  the  nu- 
[jiidril  strength  of  the  SnigeiMi 
[irin  snlTlcM^  to  rebreak  the  bone. 
[Jiut  sh'tuld  several  months  have 
!tl»psed  Hinre  llie  consolbtiitton, 
lli«    unnidfd    strength   will    not 
irove  sntlli'ient.     In  sueti  cases, 
lutcher    has    suctvssfnily    om- 
||}toycd   «  surgical   clamp    (Kig. 
'}'if*)<  hy  the  prcsHure  of  whicli 
lb«  Iwno  may  be  broken  across 
It    its     displaced     angle,    even 
;hongh    the   faulty   union  is  of 
(Versl  months' duration. 
Should    the  consolidation   of 
ihe  frju'lure  be  too  Brin  to  ad- 
tit  of  rc-bendingf  or  re-lu-eaking,  tfubcntaneoun  oaleotomif  maybe  em- 
tlnyi'd  in  some  rases  witlt  advantage.     The  best  in^ilrument  for  use  is 
dains'snniT.iw-blade^l  saw.     With  lids  I  have  divided  ihenbulain  badly 
?t  Pott's  fracture,  where  the  bone  had  nnitetl  nt  an  angle  pointini;  in- 
rnrd*.  and  thus  throwing  iIil-  rmti'r  edge  of  the  Toot  upwards.      The 
t-rution  mny  be  npplied  to  other  bones,  cs[)ecinlly  to  those  of  the 

A  biiiie  whidi   does   not  appear  to   have  been  very  skilftdly  set,  and 

[which  prcrtfiiis  a  certain  amrtunt  of  deformity  when  the  splints  or  appa- 

itOA  covering  it  are  removetl,  may  gradually  regain  its  proper  shape  if 

ift  to  Itself.     This  it  docs  by  the  muscles  of  the  limb  moulding  the 

kilns  whilst  still  somewhat  soft  and  yiehling  into  a  proper  shape.     The 

[callns  mny  Iw  quite  strong  rnongh  to  bear  the  weight  and  lo  maintain 

tUc  t«ngtb  of  the  limb  in  its  Inll  integrity  after  the  removal  of  all  appn- 

tslUB,  Uid  3'et  be  sutlleiently  yiehling  to  l»ecomc  slowly  and  gradually 
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8hai)e(1  bv  tlio  action  of  tlie  muscles  of  the  limb  when  Uiey  are  left 
tinti'iitniiK'llLHl  by  li:iiulAgf8. 

Bui  it  more  commonly  liappetis  that  a  limb  which,  when  taken  out  of 
the  H|tlintH  at  the  proper  perioil,  appears  to  be  HtraiQ;ht  and  of  good 
]en|;lh,  grndually  yieUU  under  the  weight  of  the  l>o<ly  and  the  strain  of 
the  mustlcii:  so  that,  at  the  end  of  a  few  weeks,  great  and  most  nnisightly 
deformity  ocoure.  In  thtiae  cases  tlie  Surgeon  is  often  unduly  blamed}'] 
and  to  his  iinHkilfidness  is  attributed  that  disphicement  wliicli,  in  lealityi 
is  (iue  to  the  faulty  character  of  the  callus.  It  must  be  ronierahere* 
that  there  is  every  degree  of  firmness  of  the  cnlbis,  iVom  that  which  is 
of  iK>rmal  corisisif  nee  to  tltat  which  is  quite  unahle  to  support  the  weij^ht 
of  the  limb  or  hody,  and  that  yields  more  or  less  quickly  under  the 
pressure  to  which  it  is  suhjected. 

Dklayep  Union. — Occasionally,  more  particularly  in  cases  of  frnetur#;j 
of  the  femur,  tibia,  and  humerus^  the  union  between  the  brokt^n  fra|^« 
ments  is  dttlayed  several  week^  hcyf>nd  the  usual  )>eriod  of  perfect  con- 
Boli<lation.  This  arises,  in  the  majority  of  cases,  from  eiMtstitutionul 
debility,  rntlicr  thnn  from  local  causes.  Several  cases  of  delayed  niiioi 
have  been  recorded  in  which  repair  reaclily  took  place  after  the  employ 
ment  of  mercury.  Indeed,  in  syphilitic  subjects  the  constitutional  taint 
should  always  be  treated.  A  not  uufrcquent  cause  of  delay^'d  union  ia 
^'modtlling'*  with  the  fracture,  changing  tiro  apparatus,  reniuvin^  d|»lint« 
or  frequently  testing  the  solidity.  When  it  is  found  at  the  expiration 
of  six  or  eight  wwks  after  tlie  oocun-enco  of  simple  fracture  that  the 
callus  is  still  yiebling,  the  general  health  shouttl  be  improved  by  tone-, 
change  of  air,  Ac,  and  the  limb  securely  put  up  in  starched  or  pLi^ii  i 
of  I*aris  bandagc-s.  Indeed,  I  l>elicve  that  dt-hiyed  union  is  much  Ivea 
liki'ly  to  occur  in  patients  who  have  from  the  first  been  treated  by  the 
etari-hcd  bandage,  and  allowed  to  move  about,  than  in  those  who  have 
bet'n  confined  to  bed  or  rather  to  the  house  in  the  ordinary  way. 

Ununitkd  Fractures  and  Fal8K  Joints. — Some  bones,  when  broken, 
very  rarely  unite  by  callus  or  plastic  matter,  their  fragments  mrr«ly 
Iteiug  kept  liini  by  the  intervention  of  tlic  aponeurotic  structures  of  the 
part,  as  is  the  case  with  the  patella.  Tins,  which  is  owing  to  a  want  of 
apposition  of  the  fragments,  and  is  de|KMident  ou  the  condition  of  lUe 
part,  cannot  be  considered  a  diseased  action. 

It  occttsiunally  happens,  however,  in  fractures  of  the  sbnfls  or  of  Uie 
articidar  ends  uf  long  bones,  that  proper  union  does  not  take  pi:-.- -. 
This  may  be  owing  to  one  of  Umv  circiunstances.  1.  No  uniiinn  mir- 
rlal  of  a  strongfr  kintl  than  a  Idohc  niiri>-eellular  tissue  has  been  foriiu  i ; 
2.  The  plastic  matter  that  luis  been  thrown  nut  has  oidy  dcvelo|>cd  mtn 
nbrou.i  tinsne,  not  having;  undergone  osseous  Iranuformaliitn ;  3.  1-  < 
bony  uidon  has  taken  filace,  but,  owing  to  some  peculiar  state  of  '.lie 
ixatirnt's  health,  the  callus  has  become  absorbed,  and  the  fraciura 
liiosentd;  or,  4.  The  fragments  may  be  bo  widely  separated  that  no 
uniting  material  could  form. 

Jn  the  tit  Hi  and  third  conditions  we  have  an  Ununited  Fracture; 
the  ends  of  the  bone,  which  are  rounded  and  eburnated,  t>eiug  merely 
connected  by,  unti  enveloped  in,  a  loose  fibro-L-ellular  tissue. 

In  Hie  MiN'ond  condition  we  biive  a  False  Joint,  the  ends  of  the  bono 

!ier  by  strong  fibrous   bands.     The  structure  of  thrat 

1)  haa  Ixicn  carefully  studied  by  Rokitnnsky,  pr«9ent« 

^tr  <U»iiU(;t  vniielies.     In  the  first,  which  partakes  of  the  character  of  & 

ge-joiut,  wc   find   that  the   ends  of  the  fracture   arc  smoothed  Aod 
[      liid«d,  invested  with  a  dense  fibroua  perioateuin,  and  united  to  OM 
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Another  by  tliuk  hands  of  ligamentous  tissue,  in  Btich  a  way  aa  tiaunlly 

to  ftflmit  of  c<msi<lrrable  lateral  ranvvnient,  tlioiij2;ti  aomutiines  they  are 

tolerably  Ann.     In  tlio  other  variety  the  joint  puri.aki-s  of  the  h:vll-an(i- 

ftOt-ket  cl»arHeter,  imuaily  to  a  very  ituperrect  degree,  but  sometimes  in  a 

I  fttiflSeiently  well  devclopeil  manner,  one  cuf\  of  the  bone  l)einii;  roiimitMl 

I  and  invented  by  a  iveriosteum.  the  other  cup-shaped, and  eovered  by  firm 

'  smooth  Hbroitl  li'^nue.     The  bones  are  united  by  a  kind  of  eapsule,  in 

which  a  synnvia-iike  fluid  has  occasionally  been  found. 

The  form  that  the  faUu  joint  wilt  aHHume  depintda  on  the  aetion  of  the 
muscles  whicli  iiiltuence  it.  Tims,  when  occurring  in  the  shnd.s  of  long 
i  l(on«'6,  where  it  i^  subjected  to  movements  of  flexion  and  extension,  it 
[wilt  aasnmc  tlie  hinge-l'orm  ;  whilst,  when  it  is  seated  in  the  artienlar 
LeniU,  wbcro  it  Ia  more  sniijectcd  to  movements  of  rotation,  it  will  affect 
I  the  li:iJl-aiid-socket  character. 

I  Nun-iinion  ol'  IVacture,  whether  resulting  In  false  joint  or  in  ordinary 
luonnited  ftucturef  is  undoubtedly  very  rare.  1  have  ver^*^  seldom  met 
with  U  in  my  own  pmetice.  The  cases  that  have  Iwen  under  my  care 
At.  University  College  Hospital  have  almost  all  heen  sent  up  iVum  various 
pnrtB  of  tlie  country,  and  pro)>ably  pretuMit  but  a  very  small  proportion 
of  the  rrnt'turcs  ihnt  have  occurred  in  the  districts  from  which  they  have 
l«e<'n  «cnt.  We  proliaMy  exaggerate  the  rre(]uency  of  non-union,  if  we 
wy  that  it  occurs  in  the  proportion  of  one  in  a  thousand  cases  of  fraelure 
fof  the  liniba. 

Causes — The  causes  of  ununited   fracture   and  of  false  joint  are 
conHiiuiwnai  and  lool, 

I  In  aome  cases  the  Constitutional  Cause  api>cars  to  be  a  cachectic 
Y*iaie  of  the  systfm  occurring  from  some  diseases,  such  as  fever,  scurvy, 
IfiypbiliK,  or  cancer,  or  from  any  depressing  influence,  in  consefpience  of 
[vliich  there  is  n(»t  sufliclent  re|tar»tive  power  lor  the  protlurtion  or 
Iproprr  dijvclnpment  of  the  plastic  matter,  by  wliirh  the  fracture  should 
IIjp  unitetU  If  this  have  l>cen  de|>osiu.'d,  it  may,  under  the  influence  of 
ltbe»u  conAtitutioual  causes,  again  become  absorbed,  and  the  fracture 
fumy  thus  Im*  loosened.  HuL  mere  debility,  itidcpeudenlly,  of  bloo<l 
.  will  not  lead  to  want  of  union  in  a  fnicturc.  In  fnct,  in  niauy 
'  :ikly  children,  the  scrofulous  or  phlhisicnl,  fractures  will  unite 
iwilii  ibc  greatest  readiness,  and  if  union  lie  delayed  for  a  short  lime  it 
KriJIfOti  the  rectoration  of  health,  reailily  take  place.  Indeed,  llie  causes 
lU*ati  inflp|veiideitt1y  of  local  conditions,  lead  to  non-union  of  a  fractured 
lboi>«f  fire  moTti  oU^cnre.  in  many  cases  no  constitutional  cause  for  the 
•Want  of  union  can  be  detecie<l,  the  patient  bein<:;  in  excellent  health, 
Mtrong  and  robusu  In  spontaneous  fractui*es,  union  aetdom  takes  place 
Itcry  rwidily  or  perfectly. 

I  Pregnancy  is  said  to  have  a  tendency  to  interfere  with  the  proprr 
brnion  of  A  IVnrturc;  this,  however,  I  consider  doubtful,  as  I  havi>  had 
kndrr  my  care,  and  have  seen,  a  consideruhlc  number  of  cases  of  frac- 
Itarv  in  pregnant  women,  which  united  in  the  ordinary  time.  Hitlroch 
htM  made  a  similar  observation. 

I     A|f©.— Kaiiure  of  union  in  fractures  is  very  rare  in  children,  and  when 

rit  occiu«  in  them  is  neldoui  reme^linble,  unless  it  be  tlie  result  of  ne(j;Iect 

rer  of  ttapropcr  mechanical  treatment.     It  is  more  common  at  the  earlier 

adult  anti  mbblle  ages.     Union  will  readily  occur  in  aged  individuals. 

ludretl,  advanced  age  opi>enrs  to  exercise  no  adverse  influence  on  the 

repntr  of  frnelures.       I    liave  on  two  occnsions,  in    my   own  practice, 

knowts  Very  firm  and  (HM-fectconsolidatiou  of  fracture  of  the  shaft  of  the 

fcuur  Ut  lake  place  in  women  of  ninety  years  of  age  and  upwards. 

Vol.  I.— ^ti 
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Tlic  Ijocal  Causes  are  Tnriou«  nnd  important.  TU^  anatomical  con- 
dition ul'  lliv  frngUK'nlB,  ns  regai'du  tlivir  vaacular  aupvly^  is  pt^rhaps 
that  on  nliivh  waul  of  union  is  most  irnni«;dintely  ili*pc't)Uet)t.  For 
proper  union  to  Uke  plact*,  it  in  nect'ssnry  thnt  the  ujilliis  Ix'  deposited 
froin  lioili  siilcs  ol'  llie  frrtclnre.  If  one  frngment  he  so  situnieH  that 
suflicient  blood  is  not  sent  to  it  for  tliis  pnrpone,  not  only  may  wnut  of 
nnirm,  Imt  ncerosis,  ocenr.  Tliis  is  exemplilied  in  fructnres  of  the  supe- 
rior nrliiMilnr  emU-of  the  liumerns  and  fomnr.  In  intra-capsnlnr  fracturQ 
of  tlie  andlnmieal  nei*k  of  the  linmerus,  llie  plohular  hend,  being  de- 
tflclied  from  nil  us  vascular  coitnct-tions,  may  neuro^ie.  In  intra-cAp9ular 
fractnre  of  the  nerk  of  the  femur,  the  liead  of  the  hone,  slill  retaining 
some  vnsenlrtr  connection  through  iho  medium  of  ihc  lignmontum  t«r«*«, 
has  sullieient  blood  furnished  to  it  to  prevent  its  death,  but  not  enough 
to  form  enlluR — heiiee  fibrous  union  lakes  place.  In  the  shafts  of  the 
long  bones,  the  degree  of  union  will  he  depen<lent  in  w  great  meastire  on 
tlie  conditions  of  the  vnseulur  supply  to  the  frnf^ments,  Ihrongh  the 
me<Uum  of  the  niitiitions  nrtt'ry.  The  influence  of  the  rupture  of  the 
nutrilious  artery  of  the  hone  by  the  line  of  fracture  running  across  it, 
and  thiis  interfering  with  the  vaficnlar  supply  of  «»no  of  the  fraj^mcnta, 
baa  U-en  inviSlignUHl  by  Uuerelin  ;  and  the  occasional  occtirrence  of 
atrophy  of  the  hone  after  Iraclure,  has  been  shown  by  Curling  to  be 
dependent  upon  the  iulerruplion  tjf  the  supply  of  niterial  bh»otl  throngh 
this  veesi't.  lie  states  ihut  the  portion  ol  bone  below  the  enlrnnce  uf 
the  nniritiouH  artery,  or  on  that  side  of  the  foramen  towards  which  Ibc 
blood  flows,  being  deprived  of  its  proper  vascular  supply,  undcrgues 
csertain  changes ;  the  modidlary  canal  becoming  cxpan<letl  and  tliv 
osseous  tissue  less  den^e.  Uueretin  has  collected  cases  that  tend  lo 
prove  the  direct  connection  between  tlie  occuri*enceof  ununited  fractnre, 
and  the  want  of  proper  arterinl  supply  to  one  of  the  frrtgmeuls,  Thua, 
in  the  humerus  the  course  of  the  uulrilif»us  artery  is  from  above  down- 
wards ;  and  of  ihirieen  eases  of  untmited  fracture,  nine  were  found  Ui  be 
fiiluated  above  the  cnnal  in  which  the  vessel  is  bHtgnl.  In  the  fow^ 
arm,  where  ihe  nutritiouri  artery  jiaftaes  fr*un  IhjIow  upwards,  of  eight 
cases  of  ununited  frncturc,  seven  occurred  l»elow  this  vessel,  and  only 
one  above.  Adams  ban,  however,  shown  that  the  niimbcr  and  itijte,  »« 
well  fljs  p<isition,  of  the  nuirieni  arteries,  vary  considerably  ;  and  hence 
the  objection  that  non-union  may  occur  in  a  fracture  of  any  pari  of  tltc 
shaft  of  a  long  hone,  whereas  the  nuiriiiouH  artery  is  (jnly  found  At  one 
spot,  can  scarcely  be  considered  a  very  valiil  one. 

Homvboneit  artf  much  morf.  liabtf  than  others  lo  disunion  of  th«lr  fkruh 
inrofl.  According  to  the  stjilislics  collected  by  Norris,  it  wonld  appear 
that  the  fenuir,  Ihe  humerus,  the  bones  of  the  leg,  and  of  the  forv-nrtu, 
and  lasttly  llu*  lower  jnw,  arr  those  in  which  ununiled  fractures  most 
frrqti«ntly  "ccur,  an<l  that  in  the  order  which  has  been  given,  Hamilton 
«f  in  liiK  experience  the  humerus  is  more  commonly  Ihe  »p»1  of 

a  I  fiMcture  than  the  femur;  and  my  experience  agrees  wiih  hi«. 

;it  may  operate  in  leading  to  want  of  union  ia  a  fraclurt 
U  n  of  a    banda*jr  dirertly  anrl  too  tightly  to  the   Hmh. 

A^  I!*  <lnnc,  llio  VHSculnr  supply  to  ihe  broken  bontt  i»  sir:. 

li  ami  soft  textures  want  nutrition,  and  couj^equenily,  . 

dj've  actions   arw  interfered  with,  anrl  callus  is  not  forinr*! 
ojisUtetvsc  ov  in  autWciont  quantity  for  consolidation  of  the 


Occnrn'noe   ^*  nnn^^ted  fracture  U  occntsionally  attrfbated  lo  lh» 
'■■  cr  UrUiHi  rw-  „rop*'''  orP'«»'»'^"  ^^  ^^^^  frogmcnu  which  are  sosiiU' 
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that,  instead  of  the  broken  ftiirffioes  l»eing  in  contnct,  rotntion  of  the 
b  lias  rnU8C't.i  the  outer  nixl  pcriostcnl  ttspfcis  to  touch.  DoubtU'Ss,  in 
ime  fast's,  it  mny  Im?  so  oocasionctl :  hut  I  Wliove  tlint  these  causos  are 
it  nearly  so  IVequeiit  in  their  operation  as  the  constitutional  and  local 
rmilitions  that  have  already  been  pointed  out.  The  interpottition  of  a 
^irc^  of  muni'ie  between  the  fragments  may  prevent  union.  Of  this  (  saw 
inlorc^ting  instance  some  years  ago,  in  wtiich  want  of  union  in  a  Crac- 
turofl  femur  was  owing  to  tlie  perforation  of  the  vastus  muscle  by  tlie 
U|>|>er  frai:ment,  and  its  entanglement  between  the  broken  ends,  lint  it 
iM  very  certain  that,  to  whatever  condition,  local  or  constitutional,  non- 
union of  a  fracture  mny  be«lue,  it  is  in  very  many  cases  quite  impossible 
to  af^si^ii  to  it  any  cause  appreciahlc  }»y  the  Surgeon. 

The  Treatment  of  ununited  Fracture  must  not  be  conducted  by 
locM&l  means  only;  conMiiuUonal  mcastireK  should  not  be  neglected.  ■  We 
cannot  expect  the  formation  of  firm  nnd  sironi;  callus  unless  the  jjeneral 
tealtli  Ih!  in  a  satisfactory  state.  If  caUns  have  not  been  formetl,  or  if, 
.fter  fcirmatinn,  it  have  been  absorbed  under  the  intlnenee  of  a  Crtchec- 
rio  »tEit«  of  the  system,  the  improvement  of  tiie  patient's  health,  at  the 
^nnte  time  that  the  fracture  is  put  up  again  Urmly,  so  that  the  ends  of  the 
'k>i>ne  are  brought  into  close  apposition,  may  bring  about  perfect  union. 
Jn  fioiiie  instances  of  ununited  friicture  or  delaycnl  union  in  syphilitic 
subjects,  union  f<pee<:lily  tnkcs  plnce  after  the  administration  of  some 
^Drepnration  of  mercury  or  iodide  of  pf)tjissi«m,  according  to  slai^e  of  the 
<.r-onstitnlional  affection.  I  have  liad  under  ray  care  at  the  Hospital,  a 
XaiAD  with  ununited  fracture  of  the  femur  from  absorption  of  tlie  callus 
^our  months  after  the  occurrence  of  the  injury,  under  the  influence  of 
»  ncipicnt  phthisis  and  debility  induce<1  by  want  of  food  ;  perfect  consoli- 
«  Ifiiion  *«f  the  fracture  was  produced  by  jiivini";  him  cod-liver  oil  and  ^ood 
<:1t«.-l«  with  rest  in  be<l  and  a  starched  bandage  to  ttie  limh.  Hence  it  ia 
-viileut  that  impaired  nutrition  may  prevent  union,  even  after  calbn  has 
:»een  deposited,  and  thnt  improvement  of  the  nutritive  activity  of  tiie 
ily  may  of  ilself  lead  to  consolidation  of  tiie  fragments.  If  there  be 
i4»  very  evident  cause  for  the  want  of  union,  it  will  occasionally  siitllco 
I)  put  up  the  fracture  (irudy  in  leather  or  gutta-percha  splints,  with  a 
ttAr<dii*d  bandage,  and  then  U»  allow  the  patient  to  move  abmit  upon 
rmtchcs,  KO  Ihat  his  general  health  may  not  suffer,  at  the  same  time  that-. 
umic  plan  of  treatment  is  followed.  1  liave  t>cen  several  cases  in  which 
.be  want  of  union  appeared  to  have  resulted  from  too  long  conllneuienl 
»r  the  patient  to  his  lied,  and  the  consequent  impairment  of  his  health, 
•iisolidittiou  taking  pb»ce  when  a  more  favorable  hygienic  system  was 
enforced.  This  simple  plan  can,  however,  only  be  useful  if  but  a  short 
;imc,  at  most  some  montlis,  liave  el.Tpsed  from  the  occurrence  of  the  in- 
Jury,  In  some  cases,  the  empii  icd  administration  of  mercury  is  attemled 
vitU  success.  In  a  case  of  ununited  fracture  of  the  humerus  that  waa 
»dniitted  into  the  University  College  Hospital  under  Liston,  lifteen 
'wtfek^  after  the  occnrretiee  of  the  injury,  union  was  imluced  within  a 
iiionlb  by  putting  up  the  splints,  and  Nulivating  the  patient.  Wlten  the 
mrant  of  imton  arises  from  malignant  disease,  nothing  can  be  ttone. 

At  the  same  time,  with  appropriate  constitutional  treatment,  suitable 
Itfcni  mean^  must  be  employed  to  secure  steady  ciiaptatiou  of  the  frag- 
ments. In  the  upi^er  extreudt^y,  this  may  usually  be  done  by  means  of 
•pllfil4  of  an  ordinary  ctiar.nvter.  In  the  leg,  the  starched  or  plaster  of 
PariH  bandage  will  l>e  fottnd  to  be  especially  serviceable.  In  the  case  of 
unuiiitoi  frmture  of  the  thigh,  special  apparatus  will  be  required  to  secure 
complcic  Qxity  and  ateadinesa  of  the  limb.     Fur  this  purpose,  the  limb 
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eliould  be  put  in  an  npparatns.  consist  inj^  of  on  outer  nnri  an  inner  iron 
rod  having  liinge-joinls  opposite  the  hip  anrl  ankle,  and  altftched  al»ove 
to  tt  strong  pelvic  bjind,  and  below  to  llic  sdie  of  ihe  foot.  The  thijih 
part  slionld  be  provided  witii  well-padded  splints,  which  may  bo  screwed 
dc»\vn  in  opposite  direitioue  against  the  two  iVagmenta,  ho  an  to  hoh.1 
thera  Hrinly  in  contact.  This  instrument  shotiM  be 
worn  for  several  months;  and  \ty  it  Smith,  uf  l*bila- 
delpliiii,  iias  sncceetied  in  curing  ten  out  of  fourteen 
ununited  fractures  in  the  lower  extremity.  One  jjreat 
recommendation  is,  Ih.-it  this  plan  of  treatment  i^  en- 
tirely devoid  of  danger,  and  enables  the  patient  to 
take  exercise  whiUt  under  treatment.  In  cases  wlicr« 
there  ara  much  shortening  of  the  limb  and  riding  of 
the  fragments,  which  are  especially  apt  to  ftccur  in  the 
thigh,  it  will  be  necesbary  to  employ  extension  of  the 
limb  as  well  as  rompression  of  the  fragnu-nis  against 
one  another.  This  exteuKion  may  be  ma<le  hy  tho 
lateral  iron  rods  of  the  abovc-deacribed  apparatus  l»eing 
constructed  so  as  to  slide,  by  moans  of  a  rack-and- 
pinion  or  screw  mechnnism,  by  which  the  limb  may 
lie  gradually  lengthened  to  any  required  extent  (Kig. 
147). 

When  the  failure  of  union  has  become  very  chronic^ 
anil  a  False  Joint  has  been  formed,  it  will  be  necea- 
fiftiy  to  employ  operative  prfK'cdure  befotv  union  can 
be  attaincil.  All  offeratiotis  tlnit  are  nndertakeu  in 
these  cases  are  conducted  on  one  of  two  principles; 
either,  1,  to  PxHte  surh  infiammation  in  the  faUr  joint 
and  neighlKiring  tissues,  as  will  lead  to  the  formation 
of  lympli  capable  of  undergoing  oftser)nft  transformA- 
lion;  or  else,  'J,  i*y  remoiiing  the  /al»e  joint  aU'^fihvr^ 
to  convert  the  case  into  a  recent  compound  fraiture, 
and  to  treat  it  as  such  an  ncritleut.  It  can  be  easily  undcrstoud  Ibnt 
operative  procedures  conducleil  on  these  principles  are  too  serious  to  b* 
lightly  inulerlakon,  or  to  be  had  recourse  lo  until  other  measures  hav« 
failed,  the  mortality  following  I  hem  being,  even  acconling  lo  public  »l«- 
ttslics,  considerabU',  and  prubaiily  very  much  greater  than  has  be«n  Uld 
before  the  profession. 

1.  Among  the  first  set  of  oi>erationB — those  that  have  in  view  the 
Excitation  of  suffiolent  Inflamznation  to  cause  Deposit  of 
proper  Plastic  Matter, — the  simph'st  proceduie  con^^istN  in  tht*  la- 
troduction  of  acupuncture  needles,  or  in  the  subcutaneous  seo- 
tion  of  the  ligamentous  band  with  a  tenotome.  In  this  way  i  hnvo 
known  nnion  efl'fcted  in  a  pnlicnl  of  Liston's,  who  had  a  fulsc  Joint  in 
the  shaft  of  the  frmur;  though  not  until  after  the  fracture  had 
convericii  into  a  compound  oite,  and  much  danger  and  sulTcring  incun 
Four  yeai-»  after  the  conHolidalion  of  the  unuuitotl  fracture,  the  paiie»| 
Was  readniittetl  into  the  lionpital,  undt-r  my  care,  with  frnelure  of  tl 
aame  bonv  two  inrhrsi  lower  down  than  Die  ftirmer  injury;  on  this  occvj 
sion,  union  took  place  m  tht!  Uhual  manner  aud  lime  without  Any  Uil 
cuUy, 

Thr  IntroduotlOD  of  a  Beton  aemss  ibc  fnW  joint,  though 
aionally  iiu<'ceKsrul,  is  apt  to  give  ri!»e  todiingtTous  aud  even  fatal  resull 
fW>m  arterial  hipmoirhAgi\  rryHi|>rla5,  di(Tu^  inflammaUon,  and  «oppi 
ration  uf  the  limb.    The  threads  niu^t  not  lie  lofl  in  beyond  a  few  dayR^ 
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wlien  sufficient  action  will  have  been  induced.  A  modiBcation  of  the 
soioii  rrinsists  in  passing  a  silver  wire  around  tlie  frncture,  and  gradually 
titrlitc-ninr;  Miis,  so  as  to  cut  tlirou^h  the  false  joint  at  the  same  time 
that  iiiQnmmatory  action  is  excited  in  it.  In  perfonnijig  ihls  operation, 
it  inn»t  hi*  borne  in  mind  tliat  large  arterial  branches,  and  even  the  main 
trtuik.  OApocially  in  the  titigh,  may  become  firmly  attached  to  the  callus, 
^mu  that  unleHs  enre  he  tHken  they  may  readily  he  wounded. 

I'rrcvgfiiou  of  the  ends  of  the  hones  has  been  succcsafnlly  employed 

in  lliese  eases  by  Mr.  II.  O.  Tliomas.     The  method  consists  in  protecting 

'the  »k\n  at  llic  seat  of  fracture  n-ith  a  piece  ot  felt,  and  then  perenssing 

forrihly  tlie  en<lH  of  the  broken  hut  ununited  lione  by  means  of  a  cop- 

T  mallet.      The   (»erL'Ussicm   under  anmsthesia  may  be  continue<l  for 

sral — as  mriny  as  ten — minutes;   it  may  only  ha  required  once,  or 

need  several  repetitions.    The  effect  is  a  good  deal  of  local  swelling 

mim  irritation.    The  limb  shonhl  bo  put  up  firmly  as  for  recent  fracture, 

ftud  a  cure  may  be  expected  in  from  four  to  six  weeks. 

Diclfenhach  hus  proposed  lo  excite  the  rvquiRit«j  dejjree  of  inflnniina- 

tion  by  driving^  with  a  mallet,  three  or  four  conical  ivory  pegs 

hilo  holes  bored  by  n>enns  of  a  gimlvt  or  drill  into  the  ends  oT  the  frao- 

ircd  hone,  wliich  are  exposed  for  this  purpose.     The  awl,  or  drill,  may 

worked  with  the  Archimedean  screw,  and  will  then  l>e  found  to  penc- 

,tc  much  more  easily.      Points  of  different  sizes  may  be  used,  and 

itogcther  this  instrument  will  be  fouud  by  far  the  l>est  (Fig.  148).    Tlia 
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parts  are  then  to  be  laid  down,  and  after  a  few  weeks  the  pegs,  which 

lave  loosmed  in  consequence  of  the  removal  of  ftbs<irpiion  of  their  ends, 

lould  ite  taken  out.     it  is  not  necessary  or  even  desirable  to  attempt 

pin  tiiypihcr  the  ends  of  the  broken  bone,  but  merely  to  intniduce 

tlie  peg*  into  the  extremities  of  both  frajjmenls  near  to  ttie  seat  of  frac- 

hirv.     It  is,  however,  etipeclally  in   ununited   fractures  of  the  humerus 

Ihal  thiai  can  bo  finccessfnliy  done,  the  irritation  of  the  pegs  Appearing 

to  occjiAiun  an  iffunion  of  a  large  quantity  of  callus  sufficient  for  the 

ciitniulidation  of   the  fn\cture.      This  operation  I   have  practise*!  with 

great  Huccess  in  several  instances  of  ununited  fracture  of  this  hone.     In 

OQKuaae  that  was  under  my  care,  there  was  a  false  joint  at  the  junction 

0^  llic  ap|>er  nnd  middle  thirds  of  the  bone,  complicated  with  an  ellxtw 

>nk}'losed  in  the  straij^ht  position;  here,  after  tlexion  of  tlie  stiff  elbow, 

p^rlei-t  conaolidalifin  of  humerus  was  effected  by  the  use  <»f  live  pins. 

hitltfi  uunoitoil  fractures  of  the  bones  of  the  leg  and  fore-arm,  it  is  also 

Kfcrjy  to  [tv  M'rvieeablc,  but  in  the  femur  not  so  much  so.     Indeed,  in 

""ea%es  of  unnnitvd  fnicturc  of  this  bone,  I  have  known  more  failures 

^""»  "UcccHfteH  uRer  this  operation. 

.  ^-  The  operaiif«n  of  Removing  the  False  Joint  may  be  performed 
"J'couuig  down  upon  it,  and  resecting  the  euda  of  the  bones,  or  else  by 
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destrnying  the  articulntion  witli  canetic  potash.  The  excision  of  a  fiilse 
joint  is  nt'cossarily  dan^xeious,  and  by  no  means  succesKful;  erv«i|»ela8, 
phlel'itis,  ami  diMu&u  8ii|>|iurfllioii  of  the  bone,  occasronatlv  supervening. 
ll  should  only  \)e  done  wlien  there  is  mnch  overlapping;  of  the  fr.Mgmcnts. 
Of  thirty-nine  cases  colleeted  by  Xoiria,  in  wiiii.'b  the  ends  of  the  bones 
were  either  reseeled  or  scraped,  twenty-four  were  cured,  seven  derived 
no  lienefit,  and  6ix  died.  In  those  cases  of  the  operation  that  are  »uc- 
cessfnL  some  shortening  of  the  limb  ninst  he  exitecied  to  result;  and,  if 
the  fracture  be  very  oblique,  it  will  of  course  be  impossible  to  remove 
more  than  a  very  liuiitetl  portion  of  bone,  and,  consequently,  very  per- 
fect union  can  scarcely  be  anticipated.  The  application  of  caiisilcs  to 
the  exposed  bones  is  so  eoiirse  and  uncertain  a  meth(»d  as  to  find  but 
little  favor  amongst  Surgeons  of  the  present  day.  Professor  Nussb.ium^ 
of  Munich,  Inis  recently  iierformed  transplantation  of  bone  in  a  caso 
where  a  portion  of  the  ulna  whk  lost  as  tlie  result  of  a  ^iin-shot  injury. 
A  feihell  of  b<»Me  and  periosteum  was  stripped  off  the  adjacent  bone  and 
laid  into  the  gap  that  was  lelt  after  the  removal  of  the  fractured  ends 
and  the  intiTvenlni;  fibroid  tissue,  care  l>einij  taken  not  to  sever  the  peri- 
osteal  c<mnection  between  the  transplanted  shell  and  the  l>ody  of  the 
bone.  Operations  for  unuuited  fracture  very  rarely  succeed  in  children 
when  the  disunion  is  owing  to  other  than  locnl  causes.  They  may  sue* 
ceed  in  old  people:  I  have  united  a  femur  that  had  been  disunited  for 
nearly  twelve  monllis  in  a  man  between  sixty  and  seveuty  by  I)ieAea< 
bach's  method.  The  more  thickly  the  hone  is  covere<l  l>y  soft  parts,  the 
more  likely  will  an  operation  he  to  suc(*eed.  Hence  the  Iiuuierns  and 
femur  are  more  favorable  for  operation  than  the  tibia. 

On  reviewintr  the  various  methods  that  have  been  recommended  for 
the  re-establishment  of  union  between  the  separated  fr-ijLimenm,  it  would 
appear  that  the  excilation  of  proper  iuHammator^'  action  by  the  intro- 
duction of  the  scion,  or  by  driving  in  ivory  pegs,  promises  the  mo*tt  SAt- 
isfaiaory  result.  Il  iH  by  no  menus  necessary,  or  even  advisable,  to 
remove  the  fibrous  band  that  inicrvencs  between  the  fragments  in  ciLset 
of  false  joint;  for,  if  the  proper  amount  of  ititiammatory  action  Im  »«t 
up,  this  either  undergoes  osseous  transfornmtiou,  or  a  sufflcient  (^uantiiT 
of  callus  U  tlirown  out  around  it  to  consolidate  the  fracture.  It  i;*  very 
imporlani  that  the  pegs  should  l>e  remove<1  from  the  bone,  for*  if  Umf 
be  allowed  to  remain  utter  the  bone  lias  united,  tedious  suppuration  aud 
necrosis  of  the  bone  may  result.  If  union  sliould  tail  to  be  accomplijibed, 
and  the  false  joint  were  situated  in  the  femur  or  the  bcuics  of  the  leg, 
the  liml)  might  be  so  useless  and  cumbersome  to  the  patient,  that  ampu* 
tatiuu  might  be  required  as  a  lust  resource. 


CHAPTER   XXr. 


SPECIAL  FRACTURES. 


In  considering  the  nature  and  treatment  of  fr.icturcs  of  particnli 
bones,  we  blmll  at  present  contineour  remarks  to  KrHcturoa  of  the  Ht>nfc='^j 
of  the  Face,  Trunk,  and  KxCremiliea.  Injuries  of  the  Houes  of  li.*<| 
Head  and  Spine  derive  tlieir  principal  interest  and  im[>ortanee  froui  the-'  a^*] 
ooniplication  with  lesittn  of  the  internal  and  contained  orguus;  bci»'^?^l 
the  uuDsiduratiou  of  these  will  he  d^feiiud  to  st>iiviid  Ch»i»l#w» 
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rBACTURES  OF  THC  BONES  OF  THE  FACE. 

"SkiXL  Bones. — These,  being  thin  as  well  as  exposed,  are  not  unfrc- 
quentlr  broken.  When  fractured,  tliey  may  remain  undisplace<1,  but 
tiwy  are  more  commonly  depressed  ;  the  ridge  of  the  nose  being  beaten 
ID.  The  swelling  and  ecchymosis  that  usually  attend  their  fracture 
often  render  detection  difficidt,  and  must  be  reduced  before  any  treat- 
ment can  lie  adopted  for  the  removal  of  the  deformity.  The  depressed 
bone  bhouUI  be  rniseil  with  the  broad  end  of  a  director,  or  by  the  intro- 
doctiou  into  the  nostril  of  a  pair  of  polypus-forceps,  which,  expanding 
OB  being  oi)ened,  push  the  bone  into  proi>cr  position.  A  flaccid  vulcan- 
ised India-rubber  dilator,  of  proper  size  and  shape,  introduced  empty, 
ind  then  expanded  with  water,  will  be  found  to  answer  admirably  in 
restoring  the  Bha|>e,  and  removing  the  disfigurement  of  a  ^^  broken  nose,*' 
eren  tbough  some  weeks  have  elapsed  since  the  injury. 

If  the  septum  alone  l>e  broken,  the  same  treatment  must  be  adopted ; 
the  nose  l>eing  supported  and  moulded  into  shape.  As  a  rule,  after  it 
hul«en  replaced,  the  position  is  maintained  ;  but  in  some  cases,  wliere 
tbere  is  a  tendency  to  sinking  of  the  soil  parts  of  the  nose,  tlie  introduc- 
tion of  a  plug  of  oiled  lint  round  a  quill,  left  open  for  breathing,  will  be 
Tcqairvd  tu  replace  and  retain  the  organ  in  proper  shape  and  prominence. 
Tbe  liemorrhage,  which  is  usually  ratlier  abundant  in  the  first  instance, 
flur be stop|»ed  by  the  application  of  ice;  but  occasionally  the  nostrils 
require  plugging,  in  order  to  prevent  it  from  continuing  to  a  dangerous 
extent.  If  the  laohrymal  bone  be  broken  together  with  the  nnsal,  the 
doctusad  nasum  may  be  obstructed,  and  the  course  of  the  tears  diverted. 
h  in  injury  of  this  kind,  I  have  seen  extensive  emphysema  of  titu  eye- 
lids and  forehead  occur  on  the  patient  attempting  to  blow  his  nose.  In 
•ooe  cajtes,  the  injury  infliete<l  on  tlie  nasal  hemes  extentls  througli  the 
ethmoid  to  the  base  of  the  l>rain,  and  may  thus  occasion  death.  Thin  I 
Ittvewen  hapi>en  from  a  severe  blow  on  the  face  willi  a  piece  of  wood. 

Malar  and  Upper  Jaw  Bones. — Tlic^e  are  seldom  broken  ui»less 
r^t  and  direct  violence  have  been  employed;  and  thinr  fi-acture  is 
usually  accompanied  by  external  wound,  as  in  gun-shot  injuries  of  these 
l^rts.  More  commonly  the  alveolar  processes  are  detached,  and  the 
teetli  lof>9ened.  The  treatment  tiien  consists  in  binding  tlie  tet;tU  to- 
gether with  gohl  wire.  In  fractures  of  the  ztjr/oma^  the  fragmcuiH  may 
Iw  driven  into  the  temporal  muscles,  and  produce  so  much  ditticulty  in 
flusiicatiou  as  to  require  removal. 

In  some  rare  cases,  all  the  bones  of  the  face  appear  to  liavc  boon 
MDisbt-d,  and  separated  from  tlie  skull  by  the  inlliclion  of  great  vit)ltMire. 
7hus.  South  relates  the  case  of  a  man  who  was  struck  on  llic  f:uu>  with 
*  handle  of  a  crane,  and  in  whom  all  the  bones  were  scparatccl  and 
l<wsent<l,  **feeling  like  be.ins  in  a  bag."  Vidal  records  the  cuse  of  a  man 
*ho,  byafall  fr<»m  a  great  height,  separated  all  his  facial  bones.  A 
pttient  was  admitted  into  University  College  Hospital  under  mv  care, 
*tioliad  fallen  thirty  feet  over  the  balusters  of  a  spiral  staircase.  He 
Miu  fKome  wa^^  struck  his  face,  either  on  reaching  the  ground  or  in  the 
^11*  He  lived  only  about  two  hours  after  admission.  On  m:iUiiig  a 
y^mortrm  examination,  the  following  injuries  were  found.  The  lower 
l*»wa5  fractured  through  the  ramus  on  tlie  left  side,  and  through  the 
^y  between  the  molar  teeth  on  the  right  side.  In  the  upper  jaw  a 
^s^erse  fracture  ran  completely  across  from  one  side  4>f  tin?  face  to 
J™oiber,  at  alxMit  the  le\'el  of  the  inferior  b[)rdur  of  the  jiiilerior  nareft, 
■^  ptated  through  both  superior  maxillary  bones,  tlie  vertical  part  of  the 
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pnlnte  bnncR,  l>otIi  pteiypoii!  prorcBsos  of  the  spbeiiouJ  lionc  on   lK>th 
Bitk'ti,  nnil  llio  vomtM";  so  ilial  llie  wliolo  of  the  ulveoliir  |>ortiotiH  of  the 
supL'i'ior  (nnxilhi  niiil  the  |fa)u(e  roniieil  one  |iieec.     This  was  UispIuocHl 
hjirUwards  into  the  phnrynx.     The  zygoma  was  fracttirfil  on  botli  sides^ 
i\\u\  n  verlicnl  fraclnre  ran  on  euch  aide  from  the  mnrgiii  of  the  orbi&J 
tlii'fiiiuli  Ihi*  wntls  of  the  nntruni  ;  so  thnt  on  ench  Aide  there  wiis  nnei 
huyc  I'rnpment  composed  of  part  f)f  the  zygoma,  the  miiinr  hone,  and  the  { 
jtarl  of  the  8n|)erior  mnxillary  l>one  with  wliich  it  is  nrtieidHtcd.     The 
i>»sal  )>oneg,  the  n«»al  looceases  of  tlie  superior  maxillary  liones,  the  o» 
unguis  on   eaeh  side,  nn<1  the  etinnnid,  wore  smanhed    into  nuu)prona| 
frmall  finpnanis.     There  was  no  frneture  visible  from  il»e  interior  of  tb»i 
skid).     There  was  im  other  injuries  of  importance  found. 

Ill  Gun-Shot  Irjuries  of  the  Face,  there  is  u^n»lly  gi^nt  splinter- 
ing of  the  bone      As,  however,  the  vitality  of  ttie  part  is  irrval,  necroaig'd 
is  not  BO  lik*dy  to  ensue  here  as  elsewhere;  anil  tlie  pnrlinlly  dftauhedtl 
and  loosene«l  fragments  may  accordingly  be  put  buck  into  po8ilir>n,  and] 
will   usually  recover    themselves.     There   are,  however,  two    princtpfill 
dangers  in  these  CHses;  viz.,  haMiiorrhane,  either  jirimary  or  seoontbtry^l 
and  nbnnd.'int  fetid  mueo-pmiform  disehargo.    The  [M'imary  hseuinrrbngM 
n&ually  censes  spontaneously,  or  on  the  a|iplicAtlon  of  cold.     Jf  seconM 
nry,  it  may  1m>  arrested   by  cobi,  \ty  phigging,  nud  by  pressure;    or,  if' 
contininois.  and  from  deep  sources,  ii  may  possibly  reqidre  ligainrc  of 
the  eurolid.     'I'hc  fetid  secretion  from  these  woiuids  is  i:ot  only  a  Kource 
of  great  diseomfori  to  the  patient,  but  of  positive  danger,  as,  by  its  mi- 
fismntie  eflliivia,  or  by  finding  its  way  into  the  stomach,  it  may  occnsiocta 
tvphoiil  sympLoms.     This  risk  is  best  uhvialed   by  scrupidous  ntteniioQ^ 
l<»   clenuiiness,  by  repeated    injections   with    warm    water,  uhloriimteil 
lotions  or  a  solution  of  permanganate  ftf  potash. 

liOWKK  Jaw. — This  bone  is  frequently  broken,  owing  to  its  prominent 
BituatioM  ;  though  its  arched  shape  enables  it  to  n-si-^t  all  but  extreme 
degrees  of  violence.  Fractures  of  this  bone  are  often  com|>oum1.  sume- 
times  in  consequence  of  external  wound,  but  more  frequonily  from  the 
IncerHlion  of  the  gum  causing  them  to  commuulcftte  with  the  external 
air.     Not  nnftequentiy,  they  are  comminuicd. 

Fracture  of  the  lower  jaw  may  occur  in  various  situations.  I  hnve 
seen  it  most  frequently  in  the  body  of  the  bone  near  the  symplivKia, 
extending  Ijclween  the  lateral  incisor  and  tlie  cunine  teeth.  The  sym- 
physis itself  is  not  so  commonly  frncturcd,  the  heme  Iteing  thick  in  this 
situation.  Tlie  angle  is  more  fiequently  broken.  The  ooronoid 
process  can  only  stiH'er  fracture  from  the  most  severe  and  direct  ex- 
ternal injury,  as  from  a  bullet-wound.  The  neck  of  the  condyle  is 
oocAhionally  broken  across. 

Frneinres  near  the  symphysis  are  usually  verticni.  Thoae  nenr  the 
angle  are  commonly  oblique  from  l>cforc  backwards,  so  that  a  long 
aptculum  of  the  outer  table  is  cunneeted  with  the  upper  frHguiunt. 

These  fractures  are  sometimes  double,  either  syntmclrlcMlly  so,  or 
more  frequeiilly  one  on  the  side  near  the  symphisis,  and  the  other  near 
the  angle. 

The  Signs  (»f  fracture  of  the  lower  jaw  are  very  obvious.  The  great 
tnobility  of  the  fragments,  the  crepitus,  the  irregidarity  of  the  line  of 
teeth  and  of  the  arch  of  the  jaw.  laceration  of  anct  bleeding  from  the 
gums,  and  dribbling  of  saliva,  indicate  unequivocally  the  nature  td'  the 
ii'jury.  The  displacement  and  mobility  of  the  frticture  are  greater,  the 
iteilrer  it  \n  to  the  Hymphysis.  If  the  iMine  hap|}en  to  l>e  broken  on  Ixitii 
sides  of  this  line,  tlie  middle  fragment  is  mucli  dragged  out  of  place  by 
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le  tlrpreftsor  muscles  nttnchcd  to  !t;  iuileed,  in  all  <1oii1>le  frncturos  the 
iRplai'cnicnl  is  very  girat.  In  fi*a»*tnrc  aliout  the  angle  an<l  Itiwcr  piirt 
r  IIh?  r«miiH,  tlio  (jfrormity  i**  lul  so  givnt.  owing  to  the  nuH<-les   tliat 

at  rinil  piotoct  onch  fli<1c  of  the  hone  in  this  8iiiiftlii*n  preventing  the 
ai»meuls  tVoui  J>e!nj{  dispIncecK  Wliori  ihf  nork  of  ll»o  condj^ie  in 
roki'ii  thf'oti^h.  that  proceHH,  c*ouiiii<r  (imler  the  influence  of  the  external 
leryg<<id  inuscl)*,  is  olten  a  great  ilenl  (lisplaeed. 

AVhen  Llie  fracture  ia  near  tlic  BvniphvisiH,  the  dental  eaual  CHcnpes; 

ut  when  it  is  fiirLhet*  back  in  thr  liody  of  the  bono,  and  especially  near 

ic  anj;lc,  the  canal  must  neees*arilv  Imj  implicated.     It  is  reniarkalde, 

owever,  that  the  inferior  dental  nerve  nsnally  eHca[ies  injury  or  division 

ill   many  cases  altogether,  in  others  for  several  ri»ys,  nnlil,  perhaps, 

owing  to  jiieal  dinplaceinent  or  to  some  ctTort  of  reduction,  it  may  l>e 

tfirn   across.      When  this  ImpfM-ns,  the  8cj|t  pans  of  the  lower  lip,  snp- 

lied  Ity  the  mental  branch  of  the  inferior  <lfnt:d,  are  necensarily  for  a 

tne  deprived  of  hen^ution,  but  they  »oon  recover.     I  have  never  known 

ny  permanent  miHchief  from   lliiH  cauKc.  or  from  ibe  baMDurrhage  fol- 

wing  Ittcerat'uui  of  the  infeiior  denial  artery. 

The  Treatment  is  simple  enoujjh  in  principle,  tboutjU  often  not  very 

^y  of  accoiitplisbment.  It  consists  in  niaiittaining  the  parts  in  appo- 
tion  by  buitnbic  apparatus  for  four  or  Ave  weeks.  durin>r  which   time 

Aftiiention  must  Ix*  interdicted,  the  patient  living  on  sops,  soups,  ami 
ttid  nourishment  of  all  kind!>,and  talkiuji;  being  prohibited.     The  appa- 

tnK  tliatcommcmly  9U(T1cc(3  consists  of  a  ^ntta  jtercha  splint  ( Kijr.  140), 

ouldeil   to  tlie  part  (Fig.  15U;,  properly  [)udded,  and   fixed  on  with  a 
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inr-lniW  bandage;  the  two  fore-ends  <tf  which  are  tied  behind  the  ne'k 
rhil»t  the  olber  two  are  knotted  over  the  top  of  the  head  (Fig.  151). 
hfu  tht-  rnmii^i  i^  lirokeu.  the  side  of  the  gutta  peretm  cup  splint 
hould  be  made  proportionately  lon^;.  The  leclli  in  these  cases  retpiira 
[►reial  attention.  Any  that  are  looseneil  intist  be  lell  in,  os  they  will 
contract  adhesions,  and  fix  llieniseives  firmly;  and,  if  necessary, 
may  be  tied  to  the  «onnd  U'cih  with  silver  wire,  or  rlenlist's  silk. 
ftlthiMi^h  metallic  wire  is  occanionally  needed  for  ihc  purpose  of 
!  aecurately  tlxiii;^  the  fragments,  cnre  must  be  taken  that  any  toolh 
y  have  bee(»  forwd  ont  of  it*i  alveolus  and  dropi>ed  between  the 
leuls  I'C  removed  from  this  situation;  iii  one  case  where  a  tooth 
iverlookcd  in  this  position,  no  union  of  the  fracture  took  place  till 
U»i'n  removed.  When  dcpres>*ion,  especially  near  the  symphysis, 
eouKtdi'ruble,  a  damp  RppnrHtUB  which  Uxes  the  chin  and  line  of  teeth, 
liivenled  by  Lonsdale,  answers  the  purpttse  of  steailyiii^  Ihe  fragments 
rinely  well.  Whfn  the  fracture  is  doulde,  one  fissure  occurring 
symphyaiA,  tito  other  near  the  auirle.  there  is  4>tlen  ver^'  cou> 
Jile  dilUculty  in  bringioff  the  fragments  into  anything  like  good 
k,  without  the  aid  of  some  special  apparatus,     ia  auoli  cases  a 
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|«si]&Ily  ihe  resnlt  ofdirccl  vii>lcnce,  ns  a  forcible  grnsp^  has  been  seen  by 
OllivU'i'  U'Angera  UxH-vur  frnin  niiisciilar  jicliou.  TUejii^ns  nrc  always 
[^'cry  obvjoiiH.  The  fragmcnu  form  a  sharp  salient  angle:  there  is  much 
«n<l  irritation,  incrcatte*)  by  npeakin^  arxl  deglutition.  There  is 
inlly  eaii^nlion;  and  conHulerublu  dilticulty  in  breattiin^  may  be 
"present.  Rniuvtion  is  areompIislieU  by  prussitiir  the  fragments  into 
Appo«titjon,  either  externally  or  by  pa.ssiii<r  the  linger  into  llie  uioutb. 
Sltould  one  piere  uf  llic  bone  be  driven  much  in,  it  might  |>ossibly  re- 
<)uircto  be  drawn  forwards  with  a  tenncnUim.  The  head  sliould  then  be 
fixed  with  a  stid' pasteboard  collar  to  prevent  dispUkccment. 


rRAOTURCS  OF  TUE  B0NE6  OF  THE  CHEST. 

Fracture  np  the  Ribb  and  Costal  Cartilaoes. — These  injnries 
may  otvur  in  two  ways  ;  Ut,  from  direot  violence,  the  part  tlnit  is  strtnrk 
beinjj  driven  in  towards  the  thoracic  cavity,  and  thun  brokfu  ;  2d|  the 
fracture  occurs  from  indirect  violence,  the  forepart  of  tlie  chest  bfing 
forcil)ly  compressed,  so  that  the  rib  is  beut  outwards  and  snaps.  Whon 
the  injury  is  the  result  of  liirect  violence,  anil  the  broken  fragments  are 
forced  in,  the  pleura,  lunjr,  liver,  or  (tiaphra;;m,  may  be  wounduil,  thus 
giving  rise  tn  the  mohl  Ni-rions  and  fatal  consetpienccs,  such  ns  htcnior- 
rbage.  emphysema,  and  intlanimntion  of  the  parts  injured.  When  it  is 
occa«ioneii  by  indirect  violence,  ns  the  fiacture  taken  place  in  a  direction 
oulwnrdss,  the  thoracic  organs  may  be  contused  and  thns  injuivd,  but 
they  are  n(»t  liable  to  be  punctured  by  the  fragments.  In  some  rare 
cases,  the  rihs  have  been  known  to  be  broken  by  the  violent  contraction 
of  tl>c  nlKlominnl  muscles  <lnring  parturient  efforts. 

Krafiurcs  of  the  ribs  may  l>o  Hiufjlf :  multtplti  when  several,  or  even 
the  w  bole  of  the  ribs  on  one  side,  or  several  on  both  sides,  are  fractured  ; 
«<m;i/c,  as  in  ortlinary  violence  ;  and  rumpnumi,  as  in  guu-sbot  injuries; 
or  whtfU  the  broken  ends  nre  driven  into  the  lung. 

Any  one  of  the  rilw  may  be  broken,  and  frequently  several  are  frac- 
turvd  al  the  same  time.  The  middle  ril)s.  from  the  fourth  to  the  eighth, 
arc  those  that  munt  frequently  ^ive  way,  being  most  exposed,  and  at  tho 
^c  lime  flxcib  The  first  ami  second  ribs  ai"c  seldom  broken,  being 
lected  by  the  clavicle  and  shoulder.  When  they  are  fracture*!  it  is 
lally  the  result  of  gun-shot,  or,  if  from  some  of  the  ordinary  accidents 
of  civil  life,  the  clavicle  will  be  brftken  as  wl-II.  But  this  is  not  an  in- 
rnriable  eon»plit.'atton.  I  have  seen  fractures  of  the  tirst  two  ribs  from  a 
fall,  wiibout  any  injury  to  ni'i|j:hboring  bones.  Ti»e  frat'tnre  is  always 
XV!  fius,  nn  nccouut  of  the  Itabdily  to  injury'  of  important  stibja- 

Cri.  -      in?fi.     The  lower  ribs,  being  less  llrmly  Uxed  than  the  others, 

wm'uoidv  escape,  unte.ss  very  great  and  direct  violence  be  infliolftl  iii>on 
icm.      Aiiv  part  of  a  rib  may  be  broken  by  direct  violence;  but  when 
i*  ihn  result  of  comprcAsiou  of  llie  chest,  ii,  is  nsnally  the 
iilCHt  convexity  or  the  neighborhood  of  the  angle  of  the  rib 
:\y.    These  indirect  fractures  most  commonly  occur  in  elderly 
.-.  -v  itom  the  elasticity  of  the  thui-aciu  paiietes  has  lessened  as  the 
idt  of  age. 

lymptoms. — The  chief  symptom  is  a  sharp  pricking  and  catching 
jiain  at  lb«  neat  of  injury,  increased  by  breathing  (Jceply,  or  by  coughing. 
In  urdrr  to  avi»id  tliis,  tlie  inspirations  arc  shnlbtw, and  the  breathing  is 
iiipijinUv  iliiiptiraguiatic  and  abdominal.    On  laying  the  hand  <iver  the 
rid  dfHiring  the  patient  to  cough,  crepitus  may  often  bo 
I  cainfft  thiii  is  audible  on  applying  thu  ear  to  the  chest. 


Occnsionnlly  the  outline  of  the  vib  will  Iw  found  to  be  irreirni 
some  inslttnct'B.  wliore  scvernl  ribs  hpo  broken,  the  wIkiIo  Riric  of  tlio  rliost 
is  flnttencil  and  ik*prcfi8e<l.  Besirles  tliese  local  sy'TipUim^.  special  com- 
plications resullinp  from  laceration  of  the  pleura  an*!  lung,  such  na 
iupmoptysift,  pneumothorax,  or  emphysema,  may  occur.  These  compli- 
cation* are  much  less  frequent  than  misht  a  priori  be  supposed,  owinp  lo 
thu  fractnriiitf  foree  bring  usually  inflireet,  causing  the  rih  to  bend  oiil- 
wnrds,  and  thus  to  break  away  from,  instead  of  into,  the  ehesl.  The 
danger  of  fractured  ribs  det>endH  on  the  thoracic  complications,  and 
these  will  chiefly  he  occasione<l  by  one  of  two  conditions:  eithi^r  by  the 
forcihle  driving  iii  of  the  fractured  end  of  i»ue  rib,  so  that  the  pleiir.i  and 
lung  bccitme  wounded  by  ll»e  sharp  and  ragged  fragroent;  or  else  by  a 
large  number  of  ribs  being  hp'ken  by  a  severe  squeeze  of  the  client,  an<l 
the  tlioracic  organs  injured  by  the  genend  compression.  It  is  surpri«(ing, 
however,  what  an  extent  of  injury  of  this  kind  may  take  place  without 
serious  consequences.  1  have  had  un<ler  m,v  care  a  young  man.  whu,  in 
consequents  of  a  crush  of  the  chest,  in  a  railway  accident,  bad  the  ujiper 
seven  libs  broken  on  the  light  side,  and  the  lc»wer  five  ou  the  left,  the 
chest,  especially  on  the  right  side,  being  greatly  Hattened  ;  he  recoven^l 
without  a  bad  syraptoni.  In  gun-shot  injuries  of  the  chest,  with  splin- 
tering of  the  ribs,  there  is  always  wound  of  the  contained  organs,  whicb 
Itecomes  the  main  soui-co  of  danger  to  the  patient  and  of  attention  on  the 
part  of  the  Surgeon. 

Treatment. — In  treating  fractured  Hbs,  the  Surgeon  need  not  cnn- 
ceru  himself  so  much  about  the  union  of  the  fracttire,  as  about  the  pr«- 
vcution  of  pain  to  the  paLimt  in  breathing,  and  of  the  subsequent  occur- 
rence of  serirtus  infiaminatton  or  other  mischief  within  the  chest. 

Any  displncemeut  that  may  exist  usually  renie<lies  itself.  The  chost- 
tvnlt,  even  when  extensively  flattene<1,  gradually  expands  under  ttie  influ- 
ence of  the  respiratory  movements.  If,  however,  a  portion  of  the  rib 
continue  depressed,! I  had  most  certainly  belter  be  Itilt  so:  the  «nggt'»»tionti 
that  have  lieun  made  for  elevating  these  fractures  by  mean-*  of  shftrp 
bookr^  and  serew-prohes,  being  more  likely  than  the  continuance  of  llie 
depression  to  occasifin  serious  mischief  to  the  contents  of  the  thorn: 
]n  order  to  prevent  undue  motion  of  the  broken  bone  and  cnnHcqncal 
irritatbm  produced  by  ii**  puncturing  ihetdeura,  or  lung,  the  movetncnl 
of  the  injured  |»art  of  the  cliest  nuiy  be  restrained  by  the  application  of 
abroad  tlnnnel  roller,  or  of  a  laced  napkin  round  it.  Inntcad  of,  or  la 
addition  to  these  means,  it  will  be  found  most  usuftd  to  apply  a  roll  of 
ndliesive  plaster  round  the  chest.  The  planter  must  he  about  n  foot  in 
width,  anil  should  bo  sulllcleutly  long  to  make  one  and  a  halt'  turni 
round  the  body.  It  should  Ik*  nppliiMi  very  tiglilly,  and  may  \te  left 
ffirtniijhi,  when  it  may  require  reapidication.  U  ^ui 
it:iu  au  ordinary  luiudn. 
^  ntways  a  coufAidt'irtbi.  X 

red   rd»»*,  on  uveouut  ot  U 
^....  i..t  \\»tM\  Uie  bvok<»n  vnA 
.vuWvly  \n  Uuiiw  in 
^  ...   I'ouud  lUftl  the  con— 
,.^oWvv;a  v\u\u'nvabb'  to  th^ 
,-t>-,\.     \u  V\i.- '■'»■  - 
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ighllyi  spA*tmo4lic  action  of  tliitt  mnacle  may  ensue,  occasioning  dia- 
trcJtfting  hiccup  nitti  ilyapiuea. 

in  t^iin-Hliui  inJoricB  of  lite  chcftt  with  splintering  of  the  ribs,  nil  broken 

ipicula  of  bon<.>  must  be  earvl'ully  picked  out,  and  the  wound   lightly 

lovered  with  waier-drt!»^intr.     In  siiuti  ciises,  the  giavu  iiijiii'ir^  iisiinlly 

[•u^tnined  by  the  intrathoracic  organ*  will  absi>rb  th«  Sm-jjoim's  aiteu* 

ion  ;  antl  for  their  treatment  I  niti^it  refer  to  Chapter  XXVllI, 

The  prevention  of  inflammatory  action  niiisl  he  nlleinptcd,  by  the  cm- 

ilnyinent  of  hleeiliug  if  necessary;  but  certainly  by  the  iid<;|jtinn  of  a 

{Spare  diet  and  ooinplete  rest.     Any  cumpUcations  that  may  occur,  suoh 

t»  emphysema,  or  inflnmiiialion  of  the  lungA  or  pleura,  must  be  treated 

in  uecordance  with  tlie  principles  that  will  be  laid  down  in  speaking  of 

Injinies  of  the  Cheat  generally. 

it  ctvcaaionally  liappons  that  fracture  of  one  or  more  of  the  Costal 
CartilageSj  e^pecialty  tho  llfth,  nixth,  seventh,  or  ei^htli^  iH  procluccd 
by  direct  violence.  They  may  l>c  separated  tV-im  tlieir  junction  with  tho 
nh,  or  lM'*»ken  across  the  mitUlle.  The  existence  of  fracture  umy  l»e  de- 
tennined  by  the  jmiu  on  pressure,  roolulity,  and  irregularity  ut  the  «eat 
of  injury.  Tho  same  trenlmeuL  is  required  for  this  fracture  as  for  a 
broken  rib;  tiie  broken  cartila^je  most  commonly  uniting  by  a  bony 
J|u«  wliioli  surrounds  the  fractured  ends. 

FnACTifttE  or  the  Stkiinum. — The  sternum  is  not  often  broken.  Its 
raeture  usually  occurs  from  very  severe  and  <lirect  violence;  and  when 
lis  is  applied  on  the  forepart  of  the  chest,  the  ribs  or  costid  car- 
ln.ge.<«  arc  more  liable  to  sulfer.  The  elastic  »upt>ort  furnished  to  the 
Ltfruum  l>y  these  structures,  explains  in  a  great  niea««ure  the  rarity  of  \tH 
•tiire.  Jt  may  also  Ihj  produced  by  viidcnt  bending  forward  uf  the 
alter  the  spine  has  been  bi-nkcu.  it  has  been  known  to  Iw  broken, 
[li  very  rarely,  by  violent  straining  mnsculai*  effiirts  during  parturi- 
Its  fractures  are  always  trau>«verse,  usually  single,  but  snmctimes 
lultiple.  1  have  ticen  it  broken  into  three  nearly  equal  fragmentn  l>y  a 
lit  frtiin  a  scati'dd.  The  displacement  of  one  of  the  fragments  is  son)e- 
\%  cousidcrabtir;  but  even  if  it  be  not,  the  very  f-uiHU'ticial  situation 
the  Imuk*  will  always  enable  the  Stirgeon  to  judge  of  the  exact  nature 
the  injury  d  has  sustained,  the  sigus  which  resemble  those  of  a  frac- 
ir<*d  rik 
rb«  Treatment  must  bo  conducted  on  the  same  principles  as  in  a 
(km  rib,  and  presents  nothing  deserving  of  special  nltentiou.  Indeed, 
rlien  fracture  of  tho  sternum  occurs  from  external  violence,  it  is  com- 
iy  aaaoeiHted  with  fi*acture  of  the  ribs,  near  the  angles;  and  then 
■!  or  plaster  answers  equally  for  both  injuries.     Should 

(ken  during  parturition,  tlic  patient  sliould  be  made  to 
Li:tt,  Willi  the  shoulders  Huppcn'led  and  leaning  forwnrtis  sligluly, 
ike  till  the  U'usinn  of  the  abdominal  muscle-*.     Jt'  a  portion  tif 
»rnuni  he  depressed,  it&ltould  be  left  undisturtfed.     It  will  give 
wiriuiis  iuctmvenience,  while  any  altcmpt  to  raise  it  by  surgi- 
inUrteruucc  may  bo  attended  with  the  greatest  danger. 


imc. 


lOUl' 


FaACTORES  or  THE  VVVtIL  EXTBKMlTy. 

[TiuCt,AvirL»  U  more  frequenily  broken  than  any  other  boue  in  tho 

'y     For  X'       '.    .    are  thive  reason^.     First,  it  \»  exposed  to  the  iii- 

""••'Kii/if  Ji.  i.jj;;   seroudlv.  it  receives  all   shocks  iran^mitleil 


ii'jc;   secondly,  it  receives 

1)  a  horizfMitnl  direction  lo  the  trutik;  and  thirdly, 

-.  support  of  the  upper  extremity,  it  receives,  by 
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transmission  throngh  the  soflpuln,  every  shock  that  is  communioAted  to 
tlif  hnnd  when  the  nrin  U  extt^n<1e<l.  Notwithstanding  its  ex|)(>^c<l  (>ofti- 
tion,  it  18  compaintively  sehlom  broken  U\  tlircn't  injury*.  'I'hf  great 
tnajorily  of  the  fractures  occur  from  indirect  violence,  aa  fall*  on  the 
Bhoulder  and  the  hand.  This  bone  woubl  be  more  frequently  broken 
tliat  it  18,  were  it  not  that  it  resemhles  two  ^egmenia  of  a  circle  looking 
in  opposite  directitm^,  so  a.s  to  form  an  S  shape,  which  ndwirably  enables 
it  to  witiifltand  indirect  violence  (Fij?.  156). 

The  clavicle  ia  occasionally  fractured  by  muscular  action — more  par- 
ticularly from  the  swing  of  the  arm,  as  in  a  back  lianded  blow.  When 
the  accident  occurs  from  this  cause,  it  is  usually  about  the  middle  of  lli« 
bone,  and  on  llie  right  side. 

Compound  fraclnie  of  the  clavicle  can  only  occur  fi'oin  bullet-wounds, 
or  some  similar  severe  and  direct  injury  inflicted  upon  the  Itone. 

Fractures  from  direct  violence  are  usnally  transverse,  and  t^ftcn  com- 
ininnted.  From  indirect  vicdence  they  are  oblique.  The  latter  are  at- 
tended by  much  more  deformity  tlian  the  former. 

Fractures  of  this  bone  in  infants  and  young  children  are  usually  trans- 
verse; sometimes  the  bnni?  is  merely  bent,  or  is  fractured  on  one  siile 
only.  The  injury  is  usually  occasioned  by  fdling  out  of  bed.  .Such  acci- 
dents arc  frequently  overlooked  by  careless  nurses;  but,  the  child  eryiug 
whenever  the  arm  is  moved^  attention  is  directed  U>  the  part,  and  the 
Surgeon  then  finds  some  deformity,  with  &  node-like  swelling  above  the 
middle  of  the  bone. 

Both  clavicles  are  occasionally,  thon^h  rarely,  fractured.  In  one  such 
case,  which  wae  under  my  care  at  University  College  Iln<tpita),  the  pa- 
tient, a  young  man  of  iO,  had  sustained  this  i?ijnry.  and  had  twelve  ribs 
broken  as  well,  in  a  railway  accident.  Notwithstanding  this  sortoas 
complication,  he  made  an  excellent  recover3^ 

Complications. — In  simple  oblique  fmcture  of  the  clavielf,  there  i« 
rnrcly  any  compliealiou  of  irriportance.  iJnt  when  the  Iracture  is  the 
result  of  direct  violence,  tlie  same  force  tliat  breaks  the  hone  may  sciinnsly 
injure  suljacent  parts  of  importance.  The  subclavian  vein  may  be  com- 
pressed or  wounded,  or  the  brachial  plexns  of  nerves  may  be  comprcasnl 
or  torn.  The  tirst  rib  may  be  broken  by  the  crushing  violence,  and  the 
pleura  wounded. 

The  clavicle  may  be  fractured  at  any  point  Iwtween  the  llgamenu  at 
its  acromial  and  sternal  ends.  1.  Must  frequently  the  Great  Con- 
vexity is  broken;  the  bone  bending  here  wlien  pressed  tipori  from  in 
extieniily,  the  curve  becoming  increased,  and  at  last  giving  nny.  Thla 
fracture  may  arise  from  direct  violence,  but  usually  is  the  re-^ult  r»r  fai 
on  the  hnncl  or  shonlder  2.  It  may  l>e  fractured  nearer  the  ficmmirtu  m 
between  the  two  Coraco-clavioular  Ligaments.    3.  Its  Tip  ■-■ 

broken  oir  externally  lo  the  outernn>»*t  point  of  insertion  of  the  1 1  >  -* 

liuanient,  betweeu  it  and  the  acromion.     Theete  latter  two  fractui-vA  ca^^ 
bcurcely  occur  from  indirect,  but  are  almoi^t  always  the  result  uf  dlnny — 
violence.      4.  Tlic  clavicle   may   lie  broken   internally,   that   is,   to  ib^ 
Sternal  Side  of  the  Rhomboid  Ijigament,  usually  abont  thu*"* 
lliariers  of  an  inch  from  its  sternal  ariieulntion.     The  injury  Is  of  vei    ^ 
ire  occurrence.     U.  \V.  Smith,  although  admitting  its  possibility,  stat'^^f 
at  tiicrc  la  no  actual  proof  frtnn  dissection  of  its  having  otx^nrrosl. 
**lu»  Signs  will  flepcnd  upon  the  seat  of  fracture.     When  the  \*on9   ft 
n  hfhrrr*t}  Ihe  coDoiii  and   irapeund   ligaments^   there   la  little,  if 
iaplaeetuent,  but  i>aiD  on  preasurt;,  some  crepitua  on  morioK  Uifl 
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Ptg.  136.— Soand  Clarlel«. 

Fig.\H7.~Vrmetun  uf  CUrl- 
el«  ouliiMo  of  Ti«p«iQid 
IilgKlneaL 


IfthrkuUler,  And  slight  irregularity  in  runnin^f  the 
Briger  iiliing  llie  bont',  arc  usually  present.    When 
the  rrnc'tiire  ia  fxterual  fo  the  trapezoid  lignmentn^ 
there  is  b  rcinnrkjibly  <ililique  displncempiil  ol*  tlie 
icn|*tilnr  frnjimcnt,  the  articular  surrace  of  wl»ich 
i»  tnrnt'tl  forwards  and  ihwar<U.  vriiii  a  sliulit  in- 
clinntion  <lown\var<l8,  nearly  at  right  angles  to  the 
re«t  of  the  bone,  apparently  by  tlie  dragging  of 
»be    n-vight  of  the  shoulder,  the  point  of  wliieh 
itit  itic  scapula,  is  rounded  forwards  (Fig.  157). 
hen  the  fracture  occurs  about  the  middle,  of  thti 
honf^  or  at  any  pnrt  on   the  gternal  side  of  the 
^mmi*'m<sl''ltfjainr.iits^  there  is  a  reumikMble  device  of 
^ftdoformity^  owing  to  a  triple  displacement  of  the 
^^fener  end  of  the  outer  frngmont  inwards,  down- 
^PWirdH,  and   slightly   baokwards,  while   tlie  outer 

«ii<1  is  rotated  forwards.     This  displacement  is  due  to  two  cauRcs,  one 
of  which  is  mechanical  and  the  other  miisculnr.  Tlie  displarenienl  down- 
■w.-^rdK  is  owing  lo  thf  weight  of  the  arm  ami  the  action  of  the  deltoid 
^^jnufclc  dragging  the  fragment  down.     The  displacement  in\vnrd!»,  with 
^^^^taiton  (tf  the  shoulder  forwards  nnd  pointing  of  the  sternal  end  of  the 
^^Oiiter  fragment  backwanU,  is  due  to  ihe  action  of  the  pectoralis  minor, 
and  tbe  snhclavius^  nnd  the  other  muscles  that  pass  from  the  front  and 
ii<les  of  the  trunk  to  the  humcrni  and  scapula,  <irawing  the  scapula  and 
,be   whole  of  the  nppcr  extremity   lonvarils  and  inwards  towards  the 
nesial  lino,  when  the  support  of  the  clavicle  is  romoveil.     The  f>iitt'r  cx- 
reroity  of  the  inner  fiaymenl  appears  to  J»e  elevate<l,  the  skin  being 
[Iniwii  tcn-icly  over  it ;  but  this  is  ralluM*  owing  to  the  depression  of  the 
ml«fr  portion  of  the  bone;  it  is  iiMunlly  kept  fixed  by  ihe   antsgonisin 
IteiweiMi  the  sterno-cleido-mnstoid  and  givat  pectornl   itjusclcs.     It  may, 
however,  in  some  cases  be  rai**ed.     This  is  when  the  clavicnlsr  portion 
of  the  Klerno-cleido-raastoid   muscle  is  unusually  strong,  an«l  when  the 
fracture  has  tnken  place  just  outside  its  insertion  into  the  clavicle  ;  or  it 
nity  be  raised  and  pushed  forwards,  by  the  inner  end  of  the  outer  frnff- 
TDprit  getting  below  or  behind  it.     On  looking  at  a  patient  with  fracture 
of  the  clavicle  iu  this  situation,  the  nature  of  the  injury  is  at  once  evi- 
dent.    The  flatlt'uing  of  the  shoulder,  ftml  the  approximation  of  its  point 
towariU  the  sternum;  the  great  prominence  formed  by  ihf  ouier  end  of 
the  inner  fragment,  over  wht(.'h  the  skin  is  tightly  streiclied  ;  the  sndden 
depression  nnder  this,  and  the  cri'pittis,  which  can  be  easily  induced  by 
■^  elevating  nnri  rolatiu<;  the  shoulder  at  the  t^ame  lime  thai  Ihe  elbow  is 
^B  prc.«S4?d  til  the  side,  indicate  in  the  most  uncqiiivocal  manner  the  iinturc 
^F  ofUte  injury-     The  altitude  of  the  patient  is  remarkable:  lie  sit**,  leaning 
^^  hi«  hear]  down  to  th4>  nMect4'd  side,  so  as  to  relax  the  muscles,  and  sup- 
^m  portH  his  elbow  nnd  forearm  in  the  sound  band,  in  order  to  take  off  the 
^H   weight  of  the  limb. 

^1  When  the  fracture  occurs  near  to  the  sternal  end  of  the  bone,  it  is 
^H  Qflually,  if  not  always,  Ir.'insverse.  I  f  it  oi-cur  internally  to  the  rhomboid 
^B  'fgament,  the  outer  fragment  is  displaced  forward,  but  remains  iu  the 
^"  Ume  bunzonlal  level  as  the  sternal  frngment.  If  the  triple  displacement 
of  ibc  outer  frngment,  charncteri.mic  of  fractured  clavich',  viz..  in  a  direc- 
iiou  downwards,  forwards,  and  inwiirds,  have  occurred,  then  R.  W. 
luitb  believes  that,  liowcvor  near  the  joint  the  fracture  may  appear  to 
it  must  io  reality  have  occurred  exteinall}*  lo  the  costo-clavicular 
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>e«  so  that  the  conditions  of  the  circulation  throngh  the  limb 
itchetl.    Cure  must  iw  taltcn  not  to  use  the  levirlike  movement 


of  th 


iliai 


.1  too  (Vtrcihlv,  lest  the 


le  applying  the 


f\g.  148.— Alt^Mrftltl»forFrae• 
la^e<l  Claviolo. 


ngain^t  llie  fnic 
ity  vein  or  plextis  of  nerves  l>o  eorapreeaetl 
r,  the  elbow  mnst  always  he  flexed:  other- 

iindiie  and  dmigerons  constiietion  of  the 
miiy  ocfuv.  The  pad  shonld  he  firm,  miidc 
d-lick  stu(re<l  with  bran,  six  inches  hmg,  five 
I,  and  three  thick  nt  its  upper  pnrt;  the 
ninst  snp|>ort  tite  elbow,  and  tite  hnml 
H  \m  well  raised  across  the  clieisl.  In  the 
npanying  fl;;nre.  the  sling  does  not  extend 
r  towards  the  eiltow  as  it  ought  to.  It  is 
aentod  in  ihis  way^  in  order  not  to  conrenl 
thcr  |»arts  of  the  np|>aratiis  (Fig.  158).  The 
'  ranst  Ik'  kept  to  ilie  side  by  a  few  turns  of 
er,  or  by  means  of  n  padded  belt. 

cliitdren,  in  whom  tiii*b>e  fractures  often 
,  there  is  frequently  a  dilRculty  in  keeping 
in<luges  properly  applied ;  in  these  eireum- 
es  the  starehed  appnnitus  will  hi;  foinul  very 
l«  care  being  taken  to  re-apply  it  as  often 
Uecomos  looeie,  lest  deformity  result.     Frae- 

cliivicles  oecuri'ing  in  females,  to  whom  any  irregularity  of  union 
Is  situation  wouUi  be  very  nnnoying,  are  best  treated  liy  keeping 
ntient  Iving  Hat  un  her  baek  in  bed  foi-  the  first  two  or  three  weeks, 
tis  plan,  which  is  as  old  as  the  days  of  Hippocrates,  1  have  seen 
r  results  produced  than  by  any  other. 

len  WA  clavicles  are  broken,  the  patient  should  be  kept  in  bed,  and 
hfiuhler  Hxed  and  <lrawn  backwards  by  means  of  a  Oj^urc-of-8 
age.  In  the  ca«e  already  alluded  to  ([».  40(1),  this  could  not  be 
1,  owing  to  the  simidlaneous  fracture  of  the  ribs;  but  the  patient 
nheless  made  a  good  recovery  with  little  defurmity. 
Comminuted  Fracture  of  the  Clavicle,  it  must  always  be 
nibercd   that  the  s(d)clavian  vein   rnay  be  compressed  or  contused. 

Iherefon?,  of  importance  to  avoitl  all  means  that  muy  interfere  with 
eturn  of  venous  blood  from  the  arm.  Hence  the  bandaging  of  the 
rs,  hand,  and  foru-arni  shouhl  he  omitted,  and  the  axillary  pad  laid 
.  The  limb  should  be  drawn  back,  supported  in  a  sling,  and  the 
Dt  kept  reenmbent  until  union  ban  been  attained. 
coniminutL-d  hiuiple  fracture  of  tlie  cinviele  with  vertical  depression 
&  central   portion,  Annandale  has  removed  the  displaced  piece  of 


fBEs  OP  THE  Scapula. — 1.  Fracture  of  the  Body  of  the 

Itlla  is  not  very  commonly  met  with;  and  when  it  occurs,  being 
^8  the  result  of  eon»jiderable  direct' violence,  it  is  usunliy  asstKriated 
serious  injury  to  the  suhjacunt  ribs  and  trunk.  The  thick  layer  of 
«s  overlying  this  t)one  not  only  protects  it,  but  limit'^  displacement, 
coders  the  deleetion  of  its  fracture  diffleult.     The  fruelure  nsiially 

place  across  ttie  bone,  immediately'  below  the  spine;  but  occosion- 
i  may  be  split  longitudinally  or  starred. 

6  2V<ra/mirn;  consists  in  placing  the  arm  in  a  sling,  the  npplicatioa 
bodydmndage,  and  BU|)port  of  the  pnrt  with  a  pad.     Hut  all  Sur- 

wlio  have  seen  this  accident  are  agreed  as  to  the  extreme  difflcnlty 
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of  obtaining  union  without  confii<lerable  deformity;  which,  however,  i« 

of  Iffts  moment  liurc  llctn  in  most  otiior  (^iitiAtioiis. 

Fractures  in  the  Vicinity  of  the  Shoulder-Joint  are  of  com* 
tnon  <'cctiri'tnre,  and  m»y  lia|>|ttin  eitlivi*  in  the  Uiiiy  pointH  of  the  aca- 
pnia that  ovLTlinn^  tliiH  nitii'iitaliun,  or  eUe  in  the  U|}|H.*r  end  of  thu 
huTTiti  ns.  Not  uiifrifjiif utly  there  is  double  fiaftnrc  in  Ihe  neighVxirhooil 
of  this  uitic'iilttlion ;  Lhns  the  acromion  maybe  broken,  as  well  n9  the 
net-k  iif  ihe  linineruH.  These  eomidicationa,  as  well  n:^,  in  many  eaaes, 
the  nmoiint  of  coninsion,  »nd  the  rapid  swelling  that  lakes  ptaee,  ncce«> 
aarily  render  the  diagnonia  somewhnt  dinicnll. 

2.  The  Aorotnion,  forming  as  it  doca  the  very  tip  of  the  shonldcrf 
is  more  frequently  broken  than  any  other  part  of  the  scapula.  Jiut,  in 
Bpito  of  its  exposed  situation,  fraeture  of  thia  |iroceHs  through  ita  Ijiue 
\u  Dot  very  common;  at  lefi»t  I  have  ^een  but  few  ea^ea  rtf  it,  and  there  < 
16  good  ren^uii  to  helieve  that  many  of  the  caseH  of  Hn|»pose<1  fracture 
in  thi»  Hitnaliun  are  in  reality  cases  of  detiiyed  OHMitieation  fif  the  line 
of  Junction  l>etween  the  haae  and  the  epiphyitis.  NotwiilistaiMliiig  this 
source  of  fnllncy,  there  can  be  no  doubt^  as  is  proved  liy  uunieroua  ptiv 
parntions,  that  litis  iVnclure  does  occur. 

Ihe  Sicfii»oi'  this  Iructure  are  obvious.  When  the  acromion  is  broken 
off  ne;ir  il«4  rodt,  the  arm  hangs  as  a  dead  wei;^bt  by  the  aide,  and  tho 
pat  lent,  feeling  as  il  his  iirm  were  <lrr>ppin<r  njr.  hUp|>orts  it  with  the  other 
hand.  There  is  tliitteniug  of  the  shi)ulder,  which  is  most  marked  when 
the  pAlient  is  looked  at  from  behind;  and  the  head  of  the  Uuinerua  cau 
be  k'lt  homewhat  loner  in  the  axilla  tlitin  natural.  Ou  running;  ihc 
finger  along  the  Mpine  of  the  scnptda,  a  suddvit  inetpialiiy  in  tbe  line  tjf 
the  bone  cau  he  deteetetl;  and,  on  raising  the  elbow  and  rotating  Uie 
arm,  crei>itU3  can  be  felt,  the  roundetl  outline  of  the  shoulder  being  re- 
stored. 

When  the  tip  only  of  the  acromion  is  broken  off,  the  nature  of  the 
injury  may  be  &n»]>ected  if  the  patient  l>e  unable  lo  raise  his  arm  to  fl 
level  with  liin  liead,  so  as  to  touch  the  cruwn,  t)t\in;r  to  home  of  the  Gbn 
of  the  deltoid  having  lost  their  points  of  atlaclnnent;  and  it  may 
determined  by  the  existence  in  a  minor  ilegree  of  Home  of  the  preceding 
sign^,  which  prevent  the  accident  iVom  being  c<infoundetl  wiili  puralysi^^ 
ol  the  delloid  from  contusion;  and  especially  by  the  tip  bciug  fell  t* 
be  detached.     Hul,  as  has  already  been  stated,  this  may  l>e  a  eon<^enit^HH 
delect,  to  which  jierhnps   attention    has   only  been  directed  when  ll^^t 
shoulder  has  been  bruised  or  otherwise  injured. 

'I'hc  Irt'dtmfnt  consitits  principally  in  raising  the  elbow,  so  as  lo  tali^« 
off  the  Wiight  of  the  limb,  and  to  tui^h  up  the  acromion  by  the  li«ad    ^^f 
the  humerus-.    If  the  extremity  only  l>e  liroken  off  in  front  id' the  at-romi  cj- 
clavieidar  ttrliculaiion,  ft  pftd  m»y  he  pi  need  Itetween  the  elbow  anl  ■  '■■ 
aide,  in  ortlerto  direct  the  arm  sumewhut  upwaitls  auti  iuwanls.  ami 
limb  munt  be  llxed  in  ttds  {KJHitioti  by  a  baudngo  and  Hling      Shouhi  lJitf< 
fracture  hitve  taken   phtce  nt  or  l>el)intl   the  line  of  the  etnvicular  artico- 
latiou,  the  treatment  must  l>e  the  snmo  as  that  for  fractured  clavicle. 

When  the  bit ^c  of  Ibis  process  is  luoken  acn»SH,  there  is  not  roiu'fr 
separation  between  the  fragments,  and  union  usually  takes  place  by  Iwnc 
When  the  apex  is  detnched,  fibroid  or  ligamentous  union  generally  (mv 
curs,  the  fragments  l»eiitg  widely  separaletl. 

'i.  The  Coracold  Procesa  is  but  seldom  broken,  there  not  being  more 
than  ten  or  twelve  unequivocal  cases  of  this  aecident  recorded.  It  c^o- 
not  hwppcn,  except  by  very  direct  violence.  Therts  in  In  the  .Musenni"f 
University  CV-llL-ge  a  preparation  showing  a  fracture  of  the  base  uf  lli*» 
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procefts,  implieaUn^  and  extending  through  the  glenoid  cftvity.and  com- 
jilicntrd  wiili  fraL'tiire  iicroas  tho  Imae  of  Ihe  acromion.  The  nttnrhment 
of  such  poweiTuI  rnuscIeH  tts  the  |M;cl<>ralis  minor,  hicops,  and  eoruoo- 
Itmrhinlis,  displacDS  the  fra<j;ment  conBidorahly,  and  woulil  do  ko  still 
tnore,  wore  it  not  that  it  is  kept  in  position  hy  the  lij^aments  to  which  it 
gives  insertion,  and  whose  tihrea  are  expanded  over  it. 

The  only  Treatment  that  can  be  adopted  is  to  put  the  arm  in  a  eling 
and  t)x  it  to  the  side. 

4.  Fracture  of  the  Neck  of  the  Scapula  immediately  behind  the 
glenoid  cavity  is  a  rare  injury.  Its  existence  has  Iwen  doultted ;  A. 
Coojier  and  Soutti  have  sl.iled  that  eases  so  described  are,  in  reality, 
instances  of  iVnctnre  of  the  npiK-r  end  of  the  humerus.  There  is,  accord- 
ing li>  South,  m»  prepnration  in  any  museum  in  London  iltustratiuif  frac- 
ture of  Ihe  neck  of  the  scapula.  A  cn?^e,  liowever,  recorded  hy  Spence 
ill  the  Kili»bur(jh  Jfeittcai  Jountnl  for  18<>3,  puts  the  iKvasional  oocur- 
ixncc  of  tlie  injury  beyond  doul»t.  A  man  was  brouglit  into  the  Kdin- 
bur^h  Intirinary,  who  hud  fallen  on  liis  shoulder  while  intoxicated. 
There  was  falling  of  the  limb  towards  the  axilla,  with  pmJMctinn  of  the 
acromion  and  flattening  of  the  deltoiit;  and  crepitus  was  felt.  The  con- 
tour of  the  shoulder  was  restored  bydrawinjjf  the  arm  from  the  side  and 
raittin^  the  titnb.  The  man  die<i  some  days  atXerwards  from  mcninjritis, 
the  I'esull  of  an  injury  to  the  forehead  which  he  had  received  during  the 
fall.  On  exannniug  the  shoulder,  *^ the  fracture  was  found  to  pass  ot>- 
liqnely  from  below,  upwards  and  forwards,  commencing  about  half-an- 
inch  bi-hind  the  <tri;>in  of  the  long  hend  of  the  triceps,  and  separating 
Uic  nrck  and  four-titths  of  the  lower  part  of  the  glenoid  cavity  fiou»  the 
•cai'iila.  The  loni>;  head  of  the  biceps  and  the  whole  of  the  glenoid  liga- 
ment had  aUo  been  torn  from  titc  upper  fragment  of  the  glenoid  cavity, 
aiitl  carriwi  along  with  the  displaceil  portion." 

The  Treatment  of  auch  an  injury,  if  it  were  diagnosed,  would  consist 
in  keeping  Ihe  whole  arm  well  raised  and  fixed  to  the  chest,  with  a  pad 
in  the  axilla. 

Fracti  RES  OF  THE  HrMERPs. — lu  Studying  the  frftctures  of  the  hume- 
rus, we  must  divide  that  hone  into  three  parta,— the  Up|>tir  Articular 
tDt\,  tJ»e  Shaft,  and  the  Lower  Articular  End. 

1.  Fractures  of  the  Upper  Articular  £nd  of  the  Humerus  not 
Infr^ueutly  occur,  eonstlluting  an  important  class  of  injuries  which 
have  i)ee!»  carefully  studied  hy  Sir  A.  Cooper,  and  more  recently  by  R. 
W.  Sniiih,  who**e  woiks  on  Fractures  deaerves  the  attentive  perusal  of 
every  pmctttiouer. 

Fivii  kinds  of  fracture  of  the  humerus  are  met  with  in  the  immediate 
vipiiiily  of  the  shouhter-joint.  Two  of  these  are  Iiitracapsvlar^  viz., 
Simple  Friiclure  of  the  Aiiatoniical  Neck,  and  Impacted  Krac'urc  of  this 
p<»rtioii  of  the  bone.  The  remaining  three  are  Extracnpnular^  viz.,  Frac- 
tures of  the  Sumical  Neok — Simple  and  Impacted;  and  Separation  of 
the  Great  Tulierclc, 

Intracapsular  Fracture  of  the  Neck  of  the  Humerus.— ^Vhe^ 
the  fracuire  occurs  at  the  anotomicni  nrek^  the  head  of  tlic  bone  is  de- 
tached from  the  tulH'rcles,  &  little  above  or  at  the  line  of  insertion  of  the 
ca|Mule.  This  fracUire  is  occasioncfl  by  severe  falls  or  blows  on  the 
i»lK»4il<ler.  It  cannot  result  from  indirect  violence.  A  fait  on  the  liand 
or  p11k>w  may  ditilocate  the  humerus  or  IVacture  its  Hhnfl,  but  it  cannot 
break  its  upper  articular  end.  This  fracture  is  comi»aralively  rare  in 
cbiidri'n.  but  in  frequent  in  adalts. 
The  s'igiiA  of  this  injury  are  by  no  means  very  distinct,  though  much 


[light  liAH  bern  llirown  upon  thorn  by  th^  lnl>or9  of  R«  W.  Smitli.  There 
in  luss  of  moLioii  in  llic  shoulder,  wiih  suiiu'  swelling  iind  con  side  ruble 
pikin,  together  with  some  dd'ormity;  an  iircgiihtiity,  produced  by  the 
upper  end  <if  the  lower  frtigmont,  enn  l>€  IV-li  towanl*  Ihe  inner  »ittc  of 
tho  joint;  crepitus  in  ensily  prodiieed;  and  there  in,  on  ni  ens  u  rem  (tit 
from  the  nerotnion  to  the  olecranon,  «hortcning  to  the  extent  of  aboat 
one  third  of  nn  inch. 

When  tliis  fracture  \h  iinpoctetf^  ihe  upper  frngment  penetrate*  tbo 
lower  one.  In  eon^eqitcnce  of  thi^,  the  axis  of  the  humerus  is  directed 
wiuiewlmt  inwards  towards  the  coraeoid  i)roee8B;  here  also  aoine  irregu- 
lar OBMeouH  swelling  muy  be  delected.  The  hend  of  the  bone  can  Im;  fell 
in  the  glenoid  eavily,  Init  is  not  in  the  axiu  of  the  limb,  thti  elbow  pro- 
jecting HJijclilly  fioui  Llie  gide,  there  iK^ing  nt  the  same  time  n  htdlow  Home 
little  disiunce  under  tlie  aer«>mi<>n.  There  is  eonsefinently  more  ilefor- 
mity  about  the  joint  in  the  impseted  than  in  the  simple  iiitrnt'ttpsular 
fvaetnrts  with  tlic  snnie  impatrnienl  of  motion,  but  only  Alight  ercptlu« 
on  tlindy  giaspin*;  the  shoulder  nritl  rotating  the  elbow. 

In  fracture  of  the  nniaontical  neck  of  the  humerus,  ll»e  |v>rtion  of  l>one 
broken  ort'  \»  truly  a  foreign  l»ody  in  the  joint,  and,  Iwiui:  unconnected 
with   any  liuaineniouA  Rtriicture,  may  iktIhIi,  and  thuH  give   rise  to  th 
»trueli<»u  of  the  articuliition.     When  this  does  not  take  place,  it  is  prt 
liable  Itint  impai'lion  nt  the  frngment  lias  occurred,  anil  that  thus  its  lift 
is  mnintnined;  or  it  may  huppen,  as  11.   W.  Smilli  sup|>o*wft,  that  it! 
vitality  is  uecnsionnll}'  preserved  in  consequence  of  ^ome  partial  uniot 
licing  kept  up  lietween  it  and  the  rest  of  the  Itone  by  untorn  shreds  oft 
capsule.     In  either  case,  the  principal  reparative  efforts  are  matlc  by  UiO 
lower  fragment,  which  ileposiis  callus  abundanlly. 

Tftfotmenf, — As  there  is  often  much  »wfllir)g  from  contusion  in  tb««i^^B"« 
cases,  evaporating  loiiuns  should  be  had  reecuirne  to  fur  a  few  <1ayt.     A^^>  A 
jmd  may  then  be  placed  in  the  axiiln,  and  a  K-athcr  or  gutta-peixdm  ca|X  ^P 
filled  to  the  shoulder  and   upper  arm,  the  limb  having  previously  lievi  *    •"u 
btindaged.     The  h:ind  must  i»e  supported  in  a  eluig,  and  the  elbow  ttxw  -»-^^^' 
to  the  side.     In  examining  and  reducing  these  intracapsular  frttelun-s^^^*^ 
no  violence  shouM  he  employed,  lest  the  impaction  of  the  fragment  b^  ^tae 
di>turbed,  or  portions  of  untorn  capsule,  on  which  the  ultimate  oagw^ut-^** 
repair  of  the  Injury  is  dependent.  Ik.'  broken  thiuugh. 

SxtracapBular  Fracture  of  the  Neck  of  the  Humerus — f^ 
this  itijury,  the  iKioe  i8  broken  through  the  nuryicai  nrvi\  or  Hint  \nin 
tion  which  in  bolow  iho  tuberetos,  but  above  the  insertions  of  the  |iect(^^- 
ralis  nuijor,  latissimus  dorsi,  teres   ninjtu,  and   deltoid   muscles.     Thu     * 
Becident  is  mo»t  fieipient  in  ailnlls,  but  it  may  occur  in  cldhlivn  n 
the  M'pnrnlion  taking  place  through  the  line  of  junction  between  t! 
physis  iind  the  nhnll  of  the  bone,     in  this  fracture  there  is  double  di^- 
Jilftfvmeni ;  the   head  of  the  bune  and  upper  fragmeni  are  r^itated  ouC- 
wfiidn  and  al>ducted  by  tlie   miisclew   inserted   into  Ihe  great   lubercl«-% 
whiNt  the  f-hafl  is  drawn  upwards  and  iriwanis  :ind   b)rwards  under  tU« 
corncoid  process,  l>y  the  ntubcles  going  from  the  trunk  to  Uie  arm,  anW 
by  the  flexora  of  the  limb. 

Tin*  Sttjim  of  this  fracture  are  sufflnienlly  obvious.  The  glenoid  cRvity 
U  ftll*Mt  by  the  head  of  the  lame,  which  viMi  be  felt  in  It.  Helow  thi*  tlivft 
U  a  depresjiion;  erepiiuais  easily  produced,  and  there  arc  great  moliiht/ 
of  the  lower  fragment,  Jin<l  shortening  ot  the  Iind)  to  the  extvnt  of  from 
thrrr  quartem  loan  indi;  hut  the  most  remarkable  aigii  iathr  proioi> 
h<  1  ud   by  the  upper  end  of  the  t'hrdl  of  the  huinerutf,  aliitb  ('ri>' 

ji  .    lLo  iuU'gumeuta,  and  cau  readily  be  felt  under  the  curucuM 
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proce&s^  especially  when  the  elbow  is  pnshcH  upwards  nnd  I'otfited.    The 
i»  of  the  bone  is  also  iltreuieil  obliquely  tipwanis  antt  inwards  to^varda 
Its  point.     In  cronKequence  of  the  irritalion  of  the.  nerves  of  the  axillary 
exiis  I>y  this  fras^moiit,  which  isi  often  very  shMrp  and  anfr»Iar,  a  pood 
al  of  pain  ia  eomplainvd  of  in  the  ana  and  finj^ers.     This  sii<n,  how- 
«  19  not  mot  with  in  childi*eu,  owing  to  the  greater  smoothuess  of  the 
liired  siirfnres. 

Impacted  Extracapsular  Fracture  of  the  Neck  of  the  Hu- 
znexiis  hus  been   especitill^'  treated  by   R.  VV.  Smith   in  his  exeellent 
work  on  Fractures.,     In  thia  injury,  the  superior  fragment  being   pene- 
trate<l  by  the  inferior  one,  the  continuity  of  the  bone  and  its  tlrmneaa 
ore  ill   B  great  measure  pn»Kervei! ;  hence,  the  usujil  signs  of  fracture, 
ucb  as  mobility,  displacement,  and  crepitus,  are  not  readily  obtainable, 
111  indeed  the  sijrns  tif  tliis  injury  are  chiefly  negative.     Thus,  there  are 
inpairment  of  motion,  hliirht  deformity  about  the  joint  and  upper  part 
f  tbe  arm,  and   some  crepiLu»  ;  but  the  latter  is  only  obtainable  with 
tilty,  and  by  Ormly  grasping  the  head  of  the  bone  whitst  the  elbow 
ing  rotated. 
The  Trt*ttlmpnt  to  be  adopted  in  these  eases  should  bo  carried   out  in 
ccordnnce  with  the  following  principles  and  details;   1.  To  bandage  the 
tigers,  hand,  and  arm  so  as  to  prevent  congestion  and  wdeina  uf  the 
imb;  2.  To  place  a  pa<l  iti  the  axilla  to  net 
a  fulcrum  ;  3.  To  bandage  the  cMhjw  closely 
to  tlie  side  so  as  to  overeonie   the  displace- 
ment inwards  of  tlie  upfier  end  of  the  shall, 
which  will  Ik?  thrown  outwards  !>y  the  axil- 
lary p!id ;  4.  To  <'nrry  tlie  elbow  (whilst  it  is 
being  luindiiged  to  llic  side)   forwards  across 
the  ebest.  in  advance  of   the  lateral   median 
line,  in  order  to  counteract  the  forward  dis- 
placement of  llie  upjM'r  end  of  the  shafi.  and 
thus  to  throw  it  backwards  lowardn  the  heatl 
of  the  humerus  ;   ft.  To  apply  a   sling  sij  as 
merely  to  s.upport  the  h:ind   and  wrist,  allow- 
ing the  elbow  to  hang  uusn|>ported,  and  thus 
limiting  the  weight  of  the  arm  counteract  the 
placcuient  upwards  (Fig.  159).     By  these 
DS  the  triple  diMpliicement  of  the   upper 
of  the  lower  porti'UJ  of  the  shall  inwards, 
forwnnls,  an»l   n[tward8  will   be  counieraeted. 
The  whole  is  tlien  to  be  steadied  liy  means 

of  A  leather  or  gutta-|>erclm  cap,  carefully  moulded  and  fitted  to  the 
fthoubler  and  arm.     As  the  brushing  and   exlravasntion   are  often  very 
consiilerablu  in  these  ensue,  it  is  as  well  to  apply  evapuraliug  lotions  in  the 
first  instance. 
Id  the  managcraent  of  some  of  these  fractures,  I  have  found  a  very 


Tig.  I'«9.— A[ipiirHt»»  for  FrMrtnr* 
uf  ibe  ueok  of  ibe  lluuvrut, 


convenient  apparatus  in  a  leather  splint  about  two  feet  long  by 
inches  broad,  l>eut  upon  itself  in  the  middle,  so  that  one-half  of  it 
nny  be  applie<l  lengthwise  to  the  chest,  ar»d  the  other  half  to  tlie 
le  of  the  injured  arm;  the  angle  formed  by  the  bend,  which 
iild  lie  Kouicwhat  obtuse,  being  well  pressed  up  into  the  axiUa. 
thin  way  the  limb  is  slendied,  and  the  tendency  to  displacement 
iDwards  of  the  lower  fragment  is  corrected. 

In  some  ca»e*5,  tVacture  of  the  neck  of  the  humerus  is   followed 
>y  alrux)by  of  the  bone,  though  good  union  bos  taken  place. 
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Compound  Fracture  of  the  Surgical  Neck  of  the  Humer^^s 

JH  not  of  coininon  occurrence     I  have  hud  k  ca^e  uinleriny  care  in  whm.   ch 
tlio  ncciilent  happened  lo  a  Ind  fi'ttm  a  tall  out  of  a  wii»dow.     The  fr   :31c- 
ture  was  IranHverse,  and  the  upper  extremity  of  the  lower  rragtnent  ^^^^as 
driven  upwards,  :\nd  protruded  thr<)iit;h  llic  deltoid,  lo  the  extent  of         an 
inch  :iiid  a  half.     It  was  reduced  with  dirilcnity:  as  great  irritation  ^^i^vas 
sot  up  around  the  seat  of  injury,  and  as  there  was  a  tendency  to  recz^ur- 
rent  protiUNion  of  llie  upper  extremity  of  the  lower  frajtment,  this  "^v <u 
turned  out  hy  enlarging  the  wtiuiid,  and  about  an  inch  anil  a  lialf  o  ^tf"    it 
sawn  off.     Union  took  place  lietwecn  the  fragrocnts^  and  recovery    ^>  <fcs 
elfected  with  a  very  useful  arm. 

Separation  of  the  Great  Tubercle  of  the  Humerus  occAAions-B.  1  ly 
occurs  from  f:dU  and  hlows  upon  the  shouMer  ;  but  more  cumtnont^:-'  319 
the  rc?4ult  of  the  viidcnt  action  of  ihe  three  external  rotator  mu!i«.rlc9 
which  nre  inserted  into  it.  In  this  injury  there  is  a  douhle  ditiplacem^^r^t; 
tlie  tidtercle  is  carried  upwanls  ami  outwards  away  from  the  hesid  oP  fc- Jie 
bone,  and  under  and  external  to  the  acromion  process ;  the  heac^  is 
drawn  upwards  and  inwanls  l>y  tl)c  muscles  passing  from  the  triiiilc  to 
tlie  arm,  as  well  as  hy  the  flexors  of  the  arm,  in  stnh  a  wny  that  it  I  »es 
upon  tlie  inner  ed^'e  of  the  glenoid  cavity  under  tlie  coracoid  jiroce-^«» 
and  is  indeed  almost  luxated.  The  consequence  of  this  donhle  disptn-^::^^ 
ment  is  a  great  increase  in  the  breadth  of  the  shoulder,  which  ha*  nei»»-""ly 
double  its  nnlural  size;  on  examinulion,  a  rounded  tumor — the  hea<1  of 
the  lM>ne — movjible  on  rotating  the  arm,  can  be  felt  under  the  c<irac*^^'^l 
process,  whilbt  another. osseous  mass — the  great  tubercle — may  Ih*  T  -*H 
at  tlie  outer  on<l  bnck  part  of  the  joint;  between  these  a  sulcus  is  fv-^jr- 
ceptible,  and  crepitus  may  be  filt  by  bitnoring  the  two  fK)rtif>u3  of  b«^^ne 
into  npposilion  and  rotating  the  orm.  This  nccident,  which  is  rare*  I  ^^IM 
been  most  carefully  described  by  Guthrie  and  Smitli,  to  whom  wo  ^e=:ira 
indebted  for  oui-  knowledge  of  its  pathology. 

The  Ttfotvient  consists  in  an  attempt  to  bring  the  detached  tuher"""**^* 
into  contact  with  the  head  of  the  bone,  and  j-etniu  it  then' ;  this  may  *'* 
done  either  by  mechanical  means,  or  by  relaxation  rif  the  muscles.  'B  he 
treatment  by  mechanical  meatis  consists  in  placini;  a  pad  in  the  axi  '^"^^ 
and  bringing  the  elbow  to  the  side  so  as  to  throw  out  the  head  of  ^^** 
bone,  at  the  some  time  that,  by  means  of  a  compress,  the  ttibercle^^  '* 
pressed  into  i)roper  p(»ftition,  the  arm  being  supported  in  a  sling,     '   — T*^*<^ 

treatment  by  relaxation  of  the  muscles  consists  in  elevating  and  cxt*' '**"" 

ing  the  arm  from  the  trunk;  in  carrying  this  out,  it  ia  neces'4ary  that 
])ntit'nt  be  confined  to  bed,  the  arm  l>eing  snp[>orted  fm  a  pillow. 

Compound  and  Comminuted  Fraotures  of  the  Head  of  ^"^H* 
Humerus  can  only  occur  as  a  consequence  of  gunshot  injury. 
these  cases  there  may  also  l»e  splintering  of  the  acrouiion  or  corac: 
processes,  of  the  neck  of  the  scapula  or  glcnoiil  cavity,  and  poss 
injury  lo  the  iixllUiry  vessels  juid  plexus  of  nerves. 

The    TrratmeiU   must  depend   upon  the  extent  of  the  complicati^ 
If  the  injury  Ik»  chiefly  conliued  to  the  lioad  of  the  humerus,  with   I' 
damage  lo  the  soft  parts,  and  none  to  the  main  vessels  or  nerves.  ^ 
sion  shoidd  be  practised,  any  splinters  in  cimnection   with  the  scap 
processes  being  removed  at  the  same  time.     Should,  however,  lh« 
])arts  Lk!  extensively  disorganised,  and  especially  the  great  vess(*ts 
nerves  lorn,  amputation  is  the  sole  resource. 

2.  Fractures  of  the  Shaft  of  the  Humerus  are  usually  s** 
what  obiifjue  from  al)ove,  downwards  and  outwaids.  They  may  ^'^ 
from  any  kiud  of  external  violence,  but  ui'e  more  frequently  the  <'^ 
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^■of  mnscnlnr  action  thnn  those  nf  any  other  long  bone.     The  nAtiire  of 

^"^Ihe  accident  can   Ik>  at  once  *leiecied  by  Iho  preiit  mobility  of  the  frng- 

cueiitii,  the  rett*!}'  production  of  cropitiis,  nnd  the  other  ordinnry  si^ns  of 

^Kfrncttire.     The  direction  ol'  tlic  displacement  de|M*nds  upon  the  st-at  of 

^H^hr  frnc'ttire.     If  the  bone  tie  broken  altove  the  iuKertion  of  the  deltoid, 

^^Bnd  Im'Iow  thoFie  of  the  pectr»ralis  major,  liiLiasimus  dorsi,  nntl  teres  innjor 

^|Bini><-lrt(,  the  tower  IVngnient  will  lie  to  the  outer  side  of  the  upper,  niii 

will   Ik»  drnwn  upwania  while  the  lower  end  of  the  upper  (V.i^mcnt  will 

l>e  lUawn  inwards.     If  the  fracture  be  bulow  the  insertion  of  the  deltoiii, 

the  upper  fragment  will  be  abduuted  by  that  muscle,  and  the  lower  will 

l>e  Lo  &t6  inner  aide. 

Tlie    Trratmrrtt  ifl  of  the  simplest  elmracter;  flexing  the  elbow  ntnl 
)]dyitt^  two  or  three  well-pii<ldLMl  Hplints,  the  iunur  one  of  which  slmnld 
reclnnsrular,  being  all  that  is  neeesanry.     In  theffe  cases  the  elbow 
itisl   Im!  well  su])ported,  eoiitrnry  lo  wtiat  is  done  in  fractures  of  the 
irgieni  nock.     For  if,  in  fractures  of  tlie  shaft,  the  elbow  an<l  whole  of 
fure  arm  lie  not  well  supiKH'te  1  in  a  &ling  or  truu<,;h,  their  wi.'i<;hl  may 
down  the  lower  fragment,  cause  elongation  of  the  limb,  and  ihus 
to  separation  between  and  disunion  of  the  fragments.     In   mniiy 
An  angular  outer  splint  carried  from  the  ncrominn  to  the  liand  ia 
ic   beHt  apparntuH  that  can  be  employed.     In  applying  a  splint  to  the 
nn«r  Hide  of  the  arm,  eare  must  be  taken  that  it  do  not  press  upon  the 
ixittrtrv  Vein,  Irst  a»»U'ma  of  the  limb  occur. 

3.  Fractures  in  the  Vicinity  of  the  Elbo-w -joint  may  occur 

Urougti  any  of  the  osseous  proniiiiencea  iu  this  situation.     They  are 

k'rry  commonly  complicated  with  dislocation,  with  severe  contusion  and 

Injury  nf  tlic  joint,  or  jierhnps  with  comminution  of  the  t>one«,  and  con- 

Mderatile   laceration  of  the  aoft  parts  covering  them.     In  most  canes 

twelling  &pee<lily  cornea  on,  tending  to  obscure  materiHlly  the  nature  of 

the  injury.     'J  hey  may  ite  clasKilled  as — Separation  of  the   Ijowcr  Kpi- 

lldiyHi!)  of  ilie  Hnmeriis;  Transverse  Fracture  of  the  Lower  Fnd  of  the 

['bone;   Fracture  of  either  Condyle;  and  Lo  these  may  be  added  FracturB 

>(  the  Olecranon. 

Separation  of  the  Lower  Epiphysis  of  the  Humerus  before 

[itA  os-irtcntion   with    the   shaft    is   complete,  is   a  fre<pK'nt   acciitent   in 

■hiblren;  the  fragment  being  carricl  backwards,  with  the  bone*  of  the 

tore-arm  cfuitiecled  with   it,  so  as  to  causo  consideralde  displacement 

Interiorly.     In  this  accident  the  trochlea,  the  cnpitellum,  and  the  con- 

lylea,  are  broken  otf  from  the  shaft,  which  remains  in  aitu.     It  ia  the 

leiairbed  articular  end  of  the  bone  that  is  earricrl  backwards  with  the 

iirtsarm  tiy  the  action  of  the  triceps  muscle.     The  detacliud  fragment 

lay  ri'adily  he  re)tluoe<l;  Init,  as  soon  as  it  is  left  to  Itself,  it  n<£ain  ^lips 

nit  of  its  position.      As  this   tmppens  without  crepitus,  owing  to  the 

rmriurc  iH'lng   brtween  cartilaginous  surfaces,  the  Injury   is  apt  to  l>e 

liotakcti  for  dislocation  of  the  Une  arm  backwards. 

Transverse  Fracture  of  the  Low^er  End  of  the  Humerus, 

|nmt  alvove  the  comlyles,  occasionally  ftccnrs  iu  adidts.    Tlie  displacement 

Mickwaids  of  the  fore-arm  and  lower  fragment,  the  pain,  and  crepitus, 

indicate  the  riatnre  **(  the  aivident. 

Fracture  of  either  Condyle  of  the  Humerus  may  arise  from 
lilows  and  falls  on  the  elbow.  There  la  considerable  pain  about  the  seat 
lOf  tbe  injniy,  but  usually  not  much  displacement;  unless,  as  in  Fig.  1(^0, 
Alitine  Ins  a  transverse  fracture  of  lK>th  condyles,  constituting  what  inny 
Ite  liTniwI  the  T-shaped  fracture  of  the  lower  epiphysis  of  ihe  liumerns. 
tCrcpitu*,  Iniwuver,  may  readily  bo  fell  by  rotating  the  radius,  if  it  be  the 
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external  condyle  thnt  Is  injared;  or  by  flexing  and  pronating^  iho  foi-e- 
arm,  if  it  be  the  intorual  condyle  that  has  been  detached. 


Fly- ICO— T-nltnpeii  Frurtornor 
LowoT  Bplj'b/aUol  Ilttiocrn*. 


rt4'.  1st.— Aoguliir  S(>llDt  »|t|tll«t]  ti)  tnwiil*  of  Ann. 


The  Treahn^'/itofnW  these  injuries  miiRt  be  oondncted  on  very  sfmiUr 
principles.  The  swelling  and  iiiHiiininalory  aetioii,  whit'h  rnpiiUy  super- 
vene. UBUnlly  require  Iwal  nntiplilopistic  truHtinent.  nnd  tlic  ft|>|di<*j»iion 
of  cold  lotiojis,  or  of  irrigntion ;  llic  arm  being:  flexed,  and  supported  in 
an  eftBV  ponition  on  a  proper  splint.  After  the  sulteidence  of  theewelliog, 
the  frrtoiured  bone,  whatever  he  tlie  precise  nntiire  nf  the  injur)*,  is  beat 
raaintnini'd  in  pogition  by  hctng  pnt  in  An  angular  eplint  applied  to  the 
inner  «ide  of  the  litnl>  (Kig.  I'U);  the  forc-nnn  iK'ing  kept  in  the  mid- 
slate  l>ctneen  pronaiion  and  supination,  anti  welt  supported  in  a  sling. 
It  is  in  these  pnrlieiilnr  fraelureB  that  passive  inolion  hhonld  Ik?  hnd 
recourse  to  tiirly.  a  lendeney  to  rigidity  of  the  joint  lK,'ing  otherwiw 
oflen  \vi\.  The  motion  bhoultl  be  begun  in  adults  at  tlie  rxpimtion  of 
a  month  or  five  weeica;  in  cliildren.  at  I  lie  end  of  llireo  woekji  aftiT  the 
occurrence  of  the  uecident.  Union  usually  lukeH  plMce  renddy.  1  have, 
however,  seen  one  instance  of  an  ununited  fracture  of  the  exienml  con- 
dyle of  the  Immerus  in  a  boy  alMMil  ten  year«  old. 

iDJury  of  Nerves  in  Fracture  of  the  Humerus In  simple 

fracture  of  the  shaft  of  ilie  humerus,  it  may  liappen  ttmt  the  trunk  of  iho 

muscnio-spiial  nerve,  where  it  wind 
round  the  bone  in  a  flat  groove,  may 
be  so  aerionetly  dumuged,  either  \»y 
the    fraelure   itself  or  in    the   an 
qnenl  rormsiion  of  callus,  a**  to  occa 
sinn  its  parnlysis.     So  nUi>  when  th 
frncinre  is  hiwcr  down,  and  the  ex 
tcrnal  condyle  is  broken  otf,  the  pos 
torittr    inleroaseoUH    brnnel)    of  thai 
nerve   may    l>e   injured.     When    th 
main  trunk  is  paralysed,  supinatio 
is  imperfert,  and  extension  of  th 
hand  auti  lingers  is  enlinOy  lost;  th 
fore-iirni  l)ecomes  pronaicd,  and  th^ 
%t\t\  Angers  passively  flaccid,  so  llmt  a  peculiar  form  of  icrr-'   ' 
*,  all  the  muscles  «nppliei|   Ity  the  musculo  spiral  nocv»!  Ihh'. 
ed<     8oinp  dej^ree  of  supinulion,  however,  can  \w  done  iiy  tL  n 
'  lUc  bicep*.     Although  the  extensors  of  the  wrist  and  flugtyj^ 
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Fig.  IW.— ParrnaBBBtPI*-*- 
T  rii«tur«  uT  Humvrut. 


heoome  paralysed,  3*et,  when  the  flngfcra  are  flexed  into  the  pnim 
'ig.  163  n ),  tltey  can  \w  extended  rapidly,  and  with  some  dojjroe  of 
ixre,  from  llie  st'Cimd  phalnngcul  artii:iil»tion,  ns  fur  an  is  repreaenled 
Kijr.  ir,a  b.  TliJH  limited  movement  of  exieusion  is  due  Ut  the  nrtinn 
the  inlero»»vi  and  littiihricuteH  niuBclee,  nhirti,  licing  sopplied  hy  the 
oliinr  ami  median  nerves,  do  not  participate  in  t)ic  pnralysiti  ilmt  aM'erta 
ail  th<'  long  extensors  of  tlie  fingers  M.  Duehenne  de  U<»nl4»j£ne  mnin- 
tAin«  that  tiie  interoRsei  niiiseles  extend  the  Heeond  and  third  phalan*;ea 
n<t  flex  tlio  first  phalanx,  the  extensor  communis  acting  only  on  ttie 
rst  phalanx. 

When  the  posterior  interoaseons  nerve  only  is  paralysed,  the  loss  of 
upinalion  and  exteuHion  is  necessarily  nut  «o  complete  as  wlien  the 
%hole  trunk  is  nrfeeted ;  tliesc  movements  being  bUU  pructicablu  tu  a 
limitvf)  extent,  tlirnti<j;h  the  mcdinm  of  the  h>ni{ 
npinator  and  tlie  Inii^  extensor  uf  the  wrist,  which 
re  supplied  hy  the  railinl  branch,  1 1*  the  paralysis 
f  the  extensors  and  hiipinators  be  allowed  to  con- 
inuc  for  sometime,  the  fore-arm  and  hand  becomu 
raw  into  a  »tate  of  permanent  flexion  and  pro- 
Btioo,  by  secondary  or  so-called  pathological 
lioi-tening  of  the  muscles  that  act  in  those  (lii'ec- 
ons  (Fig.  Ifi3). 

The  Treatmrnt  of  Mh  complication  of  simple  fracture  of  the  hnmorua 

tist  Lieeonducted  on  the  following  principles:  1.  The  support  of  thewrist, 

fuulffind  ftni^crsinn  hamland  arm 

splint,  sn  as  to  prevent  the  tonic 

tnlraction  of  the  flexors;  2.  Plac- 

tg  the  limb  in  the  mid-Htnte  Itc- 

twefii  pronation  and   supination  ; 

and  3.    The  a[iplic;ition  of  electri- 

cily  (friradihution)  to  the  iiirecled 

r  In    order    to  overcome 

n  of  the  hand  and  fingers, 

le  splint  ( Kig.  Ifl'l)  may  l)e  em- 

pycnl  with  advantjige,  the  Imnd-pieee  admittins;  of  npward  movement^ 

MM  U>  raiae  the  hnnd  and  extend  the  lingers  forcibly. 

In  a  iTiise  in  whieli  the  symptoms  denoted  pressure  on  the  tniisculo. 

»iral   nerve  by  one  of  the  fragments  or  by  the  callus,  OlMer  of  Lyons 

^^own  on  the  bone,  removed  a  portion  of  the  callus  by  chisel  and 

so  ns  to  expose  the  nerve,  and   excisetl  also  u  portion  of  bone 

LJy  of  the  lower  frngmont),  which  was  stransrulating  the  nerve. 

Improvement  took  pince;  ami, at  theend  of  six  ami  a  half  mortths, 

patient  had  regained  conHider:dt!e  power  of  extensi<in  ftf  the  carpus. 

Compound  and  Comminuted  Fractures  of  the  Elbow  Joint 

Kx?  ni"f«»*jnil3'  »eriouft  accidents.    They  are  commonly  ooeasioned  by  fulls 

m  Ihii   ptiinl  of  the  olecranon,  which  is   the  process  of  bone  most  fre- 

(nently  an«l  extensively  fractured.     In  some  cases  the  olecranon  escaiies 

rtjnry,  whilst  ihu  lower  epiphysis  of  the  hnmerus  is  splintered  into  many 

Hece«;  and  more  commonly, perhaps,  both  bonex,  ulna  as  well  as  humerus, 

ire  injured.     As  the  integuments  over  the  point  of  the  elbow  are  tliick 

md  hard,  very  ext^mnive  comminntion  of  the  hones  may  occur  with  very 

little  apparent  injury  of  the  sofX  parts.     When   these  fractures  are  the 

rsuU  of  f^un-shot  injury,  the  soft  parts  umy  be  extensively  torn,  and 

lui  I  :*tly  •thiilttred.     In  the  cases  that  occur  in  civil  practice,  [ 

fbav'  -iH'u  much  laceration  of  the  soft  parts. 


Jhppftratna   Tar  WrNi-Drop  an«r  Frfto* 
lateaf  ibo  Uaiueriu. 
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The  Trealment  of  tliese  impoHant  ac-cidents  must  necessarily  dcpev^ 
ii|>oit  the  nmotint  or  injury  (lone  lioth  to  hnnes  nn<l  to  soft  partft.  ir%,l«c 
aiiictilntion  \>e  simply  oponwl  with  Iillle  lacerntion  of  the  snrronnil%  ^»g 
Bofl  parts,  an<l  no  romrninution  »)r  llie  fractured  bone,  the  liinh  may  v^L3?«-r 
commonly  Ite  saved  ity  flntiseptii.^  and  active  anii|)hloi5i8iic  treatm^^  »Vt. 
If  the  iKines  Ik?  much  shattered,  tlie  soft  parts  not  boiiiff  «icrioMsly  "mwi' 
phi*nt4?d,  removal  of  the  splinters  and  rosection  of  tlu*  injured  joint  ^^ar  «tl 
enaltle  llie  Sitrfj;eon  to  Rave  ll»e  rest  of  the  limb.  Bnt  if  the  »oft  p:-^^  »-t9 
be  exUMiKively  conuisetl  and  torn,  as  well  as  the  bones  comminiitt'd,  ^f%  «n- 
pntation  of  the  ann  may  be  required.  If  recourse  be  not  hail  to  prink  armory 
reseetion,  abscesH  may  form  in  front  of  or  around  the  joint,  with  m  m..v  «h 
con^ttitutional  diHurbanco,  reqtiirin<^  the  removal  of  the  arlicidnr  o98c«~^  vs 
estremities  in  a  few  weeks,  f»r  possibly  amputation  of  tlie  limb.  W  t"»  «n 
rc«et'tion  is  determined  on,  either  as  a  primary  or  aa  a  secondary  oj>^  ■•*- 
tion,  llie  question  may  arise  wliether  a  partial  or  a  complete  removj»l  of 
the  articulation  should  be  practised.  In  these  cases,  I  am  deciiledlv*  in 
favor  of  complete  resection;  any  articular  surface  that  is  left  covor^^^jd 
with  an  incrusting  cartilage,  interferes  very  miiteiially  with  the  (1e|*«>-  "«i- 
tion  fif  lymph  necessary  fur  repair.  Before  tids  can  take  place,  llie  g^g^V- 
tilage  mu«*t  In?  removeil  by  a  process  of  distintegration,  or  necrosis  ot  * 
tedicius  character,  and  atU^ndedljy  profuse  suppuration.  Alt  this  isavoitC  ed 
by  the  complete  resection  of  all  the  articubir  surfaces,  even  wlierc  one  or"^"ly 
is  injureil.  When  primary  rcsctition  is  determined  on,  tlic  sooner  C  -he 
operation  is  done  the  belter;  when  a  secondary  operation  la  performt^^^*^* 
the  Sriri^eon  must  wait  until  suppuration  is  fairly  established,  and  tha^iMvn 
he  should  do  it  with  aa  little  delay  as  possible,  lest  hei.-tic  or  pyjDn==3lf^ 
eni>ervene.  The  operative  pri>cedure  necessary  for  the  compleUa  re» ac- 
tion of  a  compound  ami  comminuted  fracture  of  tlie  bones  that  en^^^cr 
into  the  confornmtinu  of  the  elbow-joint,  ditfors  in  no  material  reap  <'<^t 
fi-om  the  same  operation  for  disease  of  tbe  artiouhition,  whiub  wUl  be 

described  in  Chapter  XLIX. 

Fractureh  of  tuk  Fork-arm. — 1.  The  only  fracture  of  the  bone^^*  o^ 
llie  fore-arm  that  commonly  occurs  in  the  vicinHtf  of  thr.  elhnw-Joinf^^^ ^  Is 
tliatof  the  Olecranon;  lliis  almost  invariably  happens  from  fills  iij  ^'^^ 
the  elljow,  antl  hence  is  usually  accompanied  by  very  considerable  br  uis- 
ing  and  sw^-llinir  of  the  parts.  It  may  possibly,  thoui^h  very  rai'  *^h'* 
occur  from  muscular  action.     The  displacement  is  usualiy  considcrrv — -blci 

the  detaclietl  frairment    being  tlrawn    upwards    by  the  triceps   ma^^ ^^^'^* 

Occasionally,  however,  when  the  lijjamentous  expansion  of  the  let*^^**'" 
of  this  muscle  is  rmt  lorn  tlirongli,  there  is  but  little  separation  of  ^' 

fragments.  In  Iho  majority  of  eases,  as  the  injury  takes  placo  *  iBr«>' 
direct  violence,  there  is  much  swelling  about  the  joint;  and  nut  la  ^^  **^' 
quently  the  fracture  is  comminuted  or  comftouud. 


Tig.  103.— Appkraiua  for  Fraetvrcd  Oleeranoa. 

The   Treatment  is  best  conducted  by  moderately  straightenir* 
arm}  and  mnlntaiiiiiig  it  in  that  jx}siUou  by  means  of  n  we)l-pa<lde(J 


Jight 


m^ 


FRACTURES    OP    TUB    rORE-ARM 


419 


boden  splint  Inid  along  iu  fore  (rnrt.  But^  althoush  tlie  amn  stioald 
B  ke])t  nearly  Htraiglil,  it  should  not  l>e  quite  exteniled.  The  l»e9t  and 
p>st  cH*y  position  in  which  to  put  it  np  is  that  into  which  the  arm 
iftturaMy  fnlU  when  extcinleil ;  in  this  theie  will  he  seen  to  be  slight 
jexion  at  the  elhow  {Kig.  1«>5).  If  the  foi"c-nnn  lie  ton  rigidly  oxton<iet1 
the  arm,  it  may  l>e  canied  liackwards  l>oyond  the  straight  lino,  owinij 
the  Urns  of  tlie  rc»istanee  of  the  olecranon  against  the  fossa  at  the 
ck  of  thi»  hi)incru<). 

3n  Compound  Fraoture  of  the  Oleoranon,  when  an  attempt  is 
^e  to  save  the  joint,  and  whore  there  is  the  possibility  of  ankylosis, 
semi-8exed  would  l»e  prefeinhle  to  the  straight  jKisition.  In  nncli 
,  the  antiseptic  method  should  he  vised.  If  this  fail,  excision  of  the 
nt  may  he  require*!. 
Fracture  of  the  Coronoid  Process  of  the  Ulna  has  been  snp- 
»ed  by  many  Surgeons  to  be  a  common  compliration,  and,  indeed,  li 
ise  of  di»UK>ation  of  the  ulna  barkWHrds.  There  is  every  reason,  how- 
»r,  in  believe  that  this  is  an  error,  and  that,  in  point  of  fact,  it  is  one 
the  rarest  accidents  of  surgery — at  least,  we  must  come  to  this  Con- 
xion, if  we  ai*e  to  jtid^e  by  the  small  nurnlufr  of  recoriled  cases  or  of 
•served  specimens  of  thin  injury,  llainillon  stales  that  there  are  but 
jg^tC  canes  on  reconl  in  ivhicit  the  symptoms  led  U>  a  belief  that  this 
itlent  had  occurred;  that  in  none  of  these  cases  were  the  symptoins 
equivocal,  hut  in  all  open  to  donbt;  and  that  in  not  one  case  did  dia- 
lion  afford  an  opportunity  of  positively  demonstrating  tliis  fracture, 
lere  are  but  four  preparations  in  existence,  accordinir  to  Hamilton, 
tistrativo  of  this  injury,  nnti  all  these,  he  aays,  are  doubtful.  In  the 
»c*  in  which  this  socidenl  has  been  supposed  to  have  orcurrod,  the 
ury  hns  arisen  from  fidls  on  the  palm  of  the  linntl,  by  which  the  ulna 
k  been  driven  bsi-kwards,  and  the  corouoid  process,  sLrikin>;  against 
^  lower  end  of  the  humerus,  splintered  off.  In  a  case  related  by 
«ton,  ihe  injury  is  said  to  have  been  produced  by  muscular  action  in 
l)oy.  who,  h:in;iing  for  a  length  of  time  by  his  hands  from  a  hiiih  wall, 
I  to  the  ffround,  and  was  supposed  to  have  met  with  this  fraclure. 
hether  the  fraclure  artually  occurred  is  doubHul  ;  and,  if  it  did,  it  is 
Jt  more  doubtful  whether  it  was  occasioned  by  the  contraction  of  tlie 
ftcbialis  anticus  muscle,  or  by  the  violence  of  the  fall. 
In  the  prcAcnt  uncertain  state  of  our  knowledge,  I  furl»ear  to  speak  of 
supposed  symptoms  of  this  accident.  If  it  were  suspeiled,  the 
per-  treatment  would  consist  in  placing  the  lind)  in  tvuj2;ular  splints. 
2.  Fractures  of  the  Middle  of  the  Fore-arm  are  of  very  com- 

0  (Kcurrence,  both    bones  being  usually   broken,  wilh    much  short- 
Inf^,  angular  displacement,  and  crepitus.     Occasionally  one  bone  only 

frneturud,  from  the  application  of  direct  violence.  When  Ihis  is  the 
te,  more  attention  will  be  required  in  establislting;  the  precise  nature 
the  injury. 

The    Trratment  is  simple;  a  splint  somewhat  broader  than  the  arm 
>utd  be  plaewl  on  ea.'h  side  of  it,  and  a  narrow  ptuX  laid  along  the  in- 
roescous  spn<,-e,  in  order  that  the  |>atency  of  this  m.ay  bo  preserved  ; 
bandafce  nhould  be  placod  under  the  splint.     If  masses  of  callus  hap- 

1  to  Ik*  thrown  out  across  the  interosseous  space,  pronation  and  supina* 
of  the  hand  will  be  lost,  and  the  utiliiy  of  the  limb  vreatly  impaired. 

Compound  Fractures  of  the  Fore-arm  seldom  give  much 
iuible  or  rec|uire  amputation,  but  they  very  commonly  lend  to  oblite- 
tion  of  the  interossiMius  spnce,  and  thus  im|Miir  the  utility  of  the  limb, 
''  preventing  pronation  and  supinuLion. 
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3.  FraotxireB  of  the  Lower  Extremity  of  the  Radius,  nenr 
the  wrint,  nie  very  fivqii€*nt.  Their  im|>ortnru:c,  nol  only  (rom  ailing- 
nrrstic  point  of  viuw,  IhiL  also  in  ruference  to  trcntment,  Ims  cAU9e<l  them 
to  Im*  carefully  studied  ;  and  their  nature  and  pathology  have  been  spe- 
cially investigated  by  Colles,  Ooyrand,  VoUlormiiT,  Ni^Uton,  R.  \V. 
Sniitli^  antl  Uonton. 

The  lower  end  of  the  radius  is  liable  to  several  dilferent  kinds 
frartme.  The  more  romnion  of  these  ia  that  which  is  ujenenilly  call 
"  Colles*  Fracture,"  from  the  eminent  Surgeon  who  first  ddly  de- 
scribi'd  it.  In  this  fracture  the  carpal  end  of  the  radius  is  broken  ftcri>*9, 
usually  by  a  full  on  the  palm  of  the  hand,  the  lower  fragment  beiiiu  dis- 
placeil  btu'kwiirds.  Vv.  Qordon»  who  ha«  bestowed  great  attention  on 
the  niechnnifini  and  treatment  of  this  fracture,  states  that,  iu  twrntv- 
seven  did  spedinens  examined  by  him.  the  line  of  fracture  posteriorly 
varied  from  J  to  I }  ineli,  and  anteriorly  from  ^  of  an  inch  to  two  inches 
above  the  carpal  border  of  the  radius,  being  iu  ten  of  the  eaaes  one  inch 
and  underpin  ten  more  than  one  inch  but  not  over  Ij  inch/in  the  ott 
undefinable.  The  fracture  i»  uaually  oblique  from  before  baekwa 
Besides  Colles",  other  fractures  are  met  with  in  this  situation.  T 
are  of  tiiree  kinds:  1,  Sim|)le  Transverse;  2,  with  Comniinnlion  of 
Lower  Fragment;  and  3,  with  Arm  Impaction  of  the  Up()er  iuU> 
Lower  Fnigment. 

The  Hignu  of  fractuix*  of  the  lower  end  of  the  radius  vary  jrrcatly,  ac- 
cordiiif:  to  ibeir  nature.  When  Kimjtte^  there  is  usually  no  very  s;reat 
displacement ;  but  there  will  be  noticetl  some  tumefaction  alH>ut  \\\t 
wnst, a  swelling  at  iu  dorsal  aspect,  loss  of  the  moveuteutof  the  radius, 
and  crepitus  on  rotating  the  bone  wliiUt  the  liund  is  drawn  down.  Wheu 
the  fracture  is  comminuted  and  still  more  so  when  tmpacitd^  the  signs 
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arc  very  marked  and  oharaclerlstic ;  so  mueli  so, 
tliat  they  may  always  lie  U»oke<l  upon  as  diagnos- 
tic of  these  forms  <d"  Ihiri  aciident.  The  deformity 
thus  ficojisioned  gives  rise  to  a  remarkal>Ic  umlular 
distortion  of  the  wrist.  On  loc^king  sidewnys  at 
the  hnud  ami  fore-ami  which  are  held  midway  be- 
tween supination  und  iiromUion,  it  will  Vh?  seen 
that  there  is  a  consitlerablo  dursal  prominenee  ap- 
parently situattMl  just  ahovi*  the  back  of  the  carpus 
(Fif;.  lKft>;  bnmedintely  undenienth    this,  on    Ibe 

ttalui.'ir  aspeet  of  the  wrist, just  opposite  the  annu- 
nr  liu-i'"**'!!,  there  is  ti  ivmark.able  hollow  or  arch, 
oonfiiit^d   to  the  radial  »ide  of  the  arm  ;    a  little 
above  this,  that  is  to  sny,  (u»  the  lower  part  of  the 
Dtrrior  aspect  of  tin*  fore-arm,  there  ia  another  rounded  promlm^nee, 
-arly  so  lar^re  or  disliiiet,  however,  as  the  one  on  the    dorsal  n^i>(^^ 
c  hroid  is  :dtduoted  and  rotated  out^vards.  so  tlnit  it*  axis  is  obli 
I  of  the  i'»r(.>-nrm  ;  the  iiliiar  border  being  somewhat  cuuvex,  an 
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ioM  process  of  the  ulim  projecting  shnrply  ander  the  skin  (Fig.  16T). 
'be  rutliul  Me  of  ihc  wrisL  is,  on  the  eonlrary,  somewtint  concAve,  ap- 
joMtiiig  to  \}c  shorlcned. 

The  pain  al  the  scat  of  injury  Is  very  severe,  nm\  is  j^really  increase*] 
ly  moving  the   liand,  espeeinliy  Ity  nialiina'  any  attempt  at  ^llpirlation. 
Ur   hnix)   ift   i>errrclly  useless,  tlie  patient  beini^  unaMe  to  snppoit  it. 
11  power  ofrolaliiig  the  radius  is  lost,  the  pHlieni  inovinjj  thu  whole  of 
;he»rin  frotii  the  fthonUlev  at  onco.  and  Uuih  (ippnrenlly,  l»nt  not  roally, 
ironaling  and  supinftlinji  it.     Crepitus  eiin  rotidily  i»e  Ci'll  when  the  frac- 
ture 19  simple  or  comminuted  ;  but  when  it  is  im|>acted,  the  most  care- 
ful exaniin&iion  fnih  to  elicit  it. 

7*A/f  Cautte  0/  the  parUcnlar  Df/ormUy  that  is  observed,  and  indeed 
he  Keneral  pathology  of  the  injury,  has  heen  the  suhjeet  of  niucli  dis- 
lussion  ;  in  a  great  measure  owing;,  1  l)elicve,  lo  ihe  rnrity  of  the  oppor- 
tunities  of  disseeling  recent   fractures   of  this   kind.      Surgeons   are, 
inwcver,  now   afjrcod   that  the  dorsnl   prominence  is  due  to  tht?  lower 
L^^ment,  carr\ing  iho  carpus  with  il,  being  di*>place<l  hackwnids  and 
ipnardH;   whilst   iljc  palnmr  tunielauiion  is  duo  to  the  projection  for- 
HnU  of  the  tower  end  of  the  tipper  frngmerit,  which  is  thrown  into  & 
Itftie  of  forcible  pronation.     There  is  thua  a  d<Milt|e  cause  (tf  ilisplnoe- 
tueiil  in  opf  i*alion.     The  disphieement  of  the  upper  fr(ifi;m»'nt  is  evidt'iitly 
duo  to  the  pronntores  qnadratus  and  radii  teres;  but  to  what  ia  the  dis- 
placement of  the  lower  frairuient  due? 
Is  it  to  the  peenliar  manner  in  which 
the  two  Irngments  are  lr>cked  into  one 
another?  or  is  it  dne  to  muscular  ac- 
lioti?     Some  years  ago  I  had  an  ot>- 
pfirinnity  of  dissecting  and  cnrefully 
examining  the  state  of  the  limb  in  a 
woman  who  died  of  jiaralysis  in   Uni- 
versity College  Hospital,  twelve  dfiys 
after  meeting  with  this  accident.     On 
examining   the   left   arm,  which    pre- 
sented all  the  signs  of  this  injury  in  a 
marked  deyrcej  nnd   from  whieh   Fig. 
KiK  was  taken,  a  transverse  tVnctiire  of 
the  radius  was  found    about  an  inch 
above  its  artictdar  surface.     The  lower 
fragment  was  split  into  three  portions, 
lietwcen  which  the  upper  fragment  was 
BO   firmly  impaetcd   to  the   depth  of 
more  than  htdf  an  inch,  as  to  require 
froiiic  force  in  its  removal.     The  three 
portions  into  which  the  lower  fragment  was  split  were  of 
Xfvy  unequal  size;    ihe  two  posterior  ones  being  smnll, 
roiisistiiig  merely  <»f  scales  of  Itone;   the  ihinl   frngment, 
tltr  largest,  con»prising  Mie  whole  of  the  ariieidar  surfnce 
of  the  radius,  whieh   was  somewhat  tilted   upwards  and 
ickwards,  cnrrying  the  hand  with  it.     To  this  fraijment  were  altaehed 
iv  Hopinator  biiigus,  nnd  part  of  the  pronator  quadratas;  the  ligaments 
id  ea|>aule  ol  the  joint  were  uninjured. 

This  case  pivsenied  the  appesrance  usually  met  with  in  this  kind  of 
tjnry;  the  low^r  fragment  l>eirig  displaced  in  sneh  a  way  that  ilsartlcn- 
tr  AtirfncHs  bntked  slightly  upwards,  [)iu.'kwards,  and  soraewhni  outwards, 
us  lo  be  twisted  as  it  were  upon  its  axis.     Tlie  upper  fragment  was 
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found  in  a  stnte  of  pronation,  and  was  diiven  into  and  firmly  im|>aoted 
in  the  lower  one-. 

That  the  doformity  in  this  case  was  the  result  of  itn[iaction,  there 
could  Ik?  no  doubt;  and  that  iinpnetion  U  the  cause  of  <leroimiiy  in 
niHiiy  cases,  is  proved  liy  an  examin.Htion  of  severai  specimens  of  consoli- 
dated fracture  of  the  radius  preserved  in  llie  ditrereiit  colleeti»»ns  io 
London,  and  by  llie  diUicuity  of  sccounting  in  any  other  way  for  the 
occasional  iini>ossihility  of  properly  rcilncing  these  frncturcs.  The 
gR'at  traction  that  ia  usually  refjiiired  to  remove  the  defonniiy,  and  the 
ali^enee  of  distinet  crepitus  until  after  forcible  traeliun  Una  been  em- 
ployed, indicate  tlio  exiHlence  of  this  impaction. 

A/fchafiijf»u — The  mode  in  whicli  tlie  accident  occurs,  and  the  position 
of  tlie  hand  at  the  moment  of  its  coming  into  contact  with  tiic  ground, 
will,  1  think,  mati-rinlly  influence  the  kintl  of  fracture  tlint  occurs  as  well 
as  the  con&eipient  n.mount  and  charncter  of  the  resulting  deformity. 
When  a  person  falls  on  his  hands  otitstietchcd  it*  save  him,  the  limh  is 
usually  not  conipietcly  pronatcd.  It  is  half-way  between  complete  pro- 
nation nnd  the  miil-sliile  between  pronation  and  supination^  Complete 
pronation  is  a  forcible  muscular  effort  which  is  not  carried  lo  the  full 
extent  at  the  moment  of  danger.  The  Imnd  is  in  fact  ihree-quftriera 
pronnted — not  wholly  so.  The  elffcl  of  this  position  is,  that  the  nlnnr 
bonier  Is  slightly  diieelod  downwards  and  first  comes  into  contuet  with 

the  ground,  and   the  fracturing  force  is  directed  in  a  line  that  is  some : 

what  outwards,  or  towards  the  iiulinl  side,  ns  well  as  backwanis  and. 
upwards.  Hence  the  hrtnd  is  driven  from  the  idna  towards  the  radius^  .^^^ug, 
causing  the  strongly  marketl  projection  of  the  styloid  pnKehS  of  tli^»*^  jth< 
ulna;  and,  the  radius  being  broken  .ncross  at  its  lower  end,  the  fragmentr^ ^^ku' 
carrying  with  it  the  earpus  nnd  hand  is  driven  backwanis*  upwards,  ani^«  « ^Aut 
slightly  outwards,  cnn^ing  the  doidile  deformity  of  a  pn  jretion  at  th»«^ff  ^  ih 
bark  of  the  for(*:ura  immediately  above  the  carpus,  and  the  conoaTilj^^^ 
along  the  outer  line  of  the  ra<lius. 

but  if,  as  Bonietinies  happens,  the  hand  be  completely  nnd  forcihlir  f  *_# 
pronalcti  at  the  ninmonl  when  it  tituches  the  ground,  then  the  »h<*ck># 
which  is  princi|ially  rei-elved  on  the  ball  of  the  tiiuniband  the  rsilial  sid»#^>  # 
of  the  wiiiiit,  is  noL  directed  immediately  upwartis  in  the  a.\ib  of  tli-«  i -^  Uh 
ra<1ins:  but  the  force  impinges  in  a  direelitm  oblupiely  from  lH!forebael»#--^-«^ 
wanla,  and  from  without  inwards,  as  well  as  fr<tm  below  upwards,  an*  ru  ^0M^ 
thus  has  a  lendetu-y,  as  soon  as  the  bone  is  broken,  to  rotate  the  lowc^^ "s^^^^^r 
fragment  on  its  own  axis,  and  to  tilt  the  articular  surface  sutmewha*^  m-^oH 
upwards  and  outwards.  As  the  up(>cr  fragntent  descends,  its  p<i6terio<=» 
Burfaee  of  compact  tissue  is  forced  into  the  ctmcellous  slrnetni-e  of  th 
lower  fragment  It)  uncji  a  depth  as  will  admit  of  the  two  poj*ierior  \iO\ 
tions  of  compact  tissue  coming  into  contact;  and  thus  the  ujiper  line 
compact  tisane  is  driven  into  the  lower  IVtigment,  to  an  extent  corr 
sponding  to  the  degree  with  which  the  friignu-nt  is  rolaled  upwards  an^  •- 
backwai-4ls.  If  the  bone  be  liriLtle,  or  the  force  be  continued  ulier  ihi  ^ 
amoutit  of  iropncLion  has  taken  place,  the  lower  Iragmcnt  will 
splintered. 

The  prominence  of  the  styloid  process  of  the  ulna  in  tiiese  cases  is  ih^ 
result  of  the   shortening  of  the  radial  side  of  the  wiibt  ami  iiand,  con; 
qnent  upou  the  inipnctton. 

When  the  Iractnre  Is  simple,  or  when  it  ia  comminuted  wtthou' 
impaction,  1  agree  with  H.  W.  8niith  that  the  dt^plMceUlent  of  the  towc 
fragment  is  the  result  of  muscidar  nclion  alone.  This  I  hiivct  had  tit 
opportunity  of  observing  in  the  following  case.     A   man,  64  years 


iM 


FRACTURE  Of    THE  LOWER  END  OK  THE  RADIUS 


423 


ape,  fi-ll  to  Ihe  i;rr»nnd  from  a  heij»lit  of  twenty-five  feet.  In  liis  full  he 
Itriikc  the  left  lurlius  just  nhove  the  wriitt,  but  nUo  met  with  sticli  serious 
injuries  of  ibe  pelviH  nnd  ahdoDien,  thnt  lie  (lied  iv.  nn  hour  nfler  admis- 
sion into  the  Ilo8|ntnl.  On  cnrernlly  disst'Ctirg  the  aiiu  altout  twenty- 
four  hours  after  dentil,  I  found  thnt  the  nuliuH  was  iVactured  trnns- 
versely  ahoul  half  an  inch  ahovc  its  tower  articular  end,  and  thnt  the 
lower  fragment  was  completely  eomminuled.  The  wiiHt,  whieii  pre- 
Reiited  alt  the  siuns  of  this  rrnclure  in  a  very  marked,  but  not  an 
estieme  degree, oould  not  be  restored  to  its  normni  stiape  liy  any  ninonnt 
of  Iraction  thiit  J  eonld  employ.  On  expos^ing  ihe  miisetes  of  the  limb, 
it  wma  found  lli.it  ttie  supinnlcir  longus  was  attached  to  the  lower,  and 
Ihe'pronntor  qtiudratns  to  tlie  upper  friigment;  ttie  latter  niUHele  being 
•ligUily  lacerated  al  its  lower  part.  The  upper  frngmeni  was  strongly 
pronated.  The  chief  cause  of  displacement*  and  the  main  obstacle  to 
reduction,  wns  found  to  exist  in  tiic  two  radial  extensors  of  the  wrist, 
ttie  tendoHH  of  wliich  were  excessively  tense;  next  to  the^e,  the  special 
extensors  of  the  thumb  presented  most  tension  and  then  the  supinator 
]ongU!>,  whicti  wus  far  less  tense  ttinii  either  of  the  other  sets  of  muscles, 
but  es|ieci»lly  than  the  radial  extensors,  the  tendons  of  which  were 
ftlrongly  detlnod.  On  dividing  tticse  ti'ndf>ns,  nnd  on  pressing  the  lower 
end  of  ttie  »p|wr  frngment  outwards,  reduction  was  easily  etfecled.  Here 
the  displfueuieiil  was  evidently  due  to  twf>  causes  The  upper  fragment 
was  forcitdy  prouutcd  by  the  notion  of  lis  special  pronators;  and  tti« 
l)and,  witli  the  lower  frngnient  altnrtii-d,  was  drawn  upwards  and  bnol(- 
w.-irds  by  and  in  ttie  direct  line  of  the  radial  extensors  of  tlie  wrist. 
There  was  no  impaction  nor  interlocking  of  fragments,  but  i>erfect 
tuobiliiy,  and  tience  muscular  action  was  eualjle'l  to  come  into  play. 

In  anoiher  case  which  1  have  since  diMBccted,  the  muscles  chiefly  at 
fault  were  ihe  radial  extensors;  next  U)  lliese  Uie  extensors  of  the 
thumb;  Itie  supinator  longus  being  but  slightly  if  at  all  coutracled. 

Beside^  lluN  injury,  K.  \V.  Smitli  has  descril>ed  a  fracture  of  ttie  lower 
em\  of  the  radium  in  consequence  of  falls  upon  ihe  bnck  of  tlie  liand,  in 
which  itie  inferior  fragment  is  4)isplnced  forwards.  In  these  cases  the 
tharacier  of  the  delormity  indiratcs  the  nature  of  the  injury.  Jt  can 
readily  be  reilticedf  with  a  I'ecliug  of  crepiiatiun,  by  traction. 


ri^:.  1:0— Old  PlHiot^pllat  fotTr«4tmoi)t  or  Frii«:nr«  of  ih«  Low«rEnd  of  the  lUillni. 

'•^  nnotlicr  variety  of  fracture  in  this  hituatiou,  the  lower  end  of  the 

^**i\ia  and  thnt  of  the  ulna  are  broken  off,  resembling  very  closely  dislo- 

^*^Oii  of  the  wrifct  backwards.     But  the  existence  of  grating,  the  ready 
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Mction  of  the  swelling,  and  the  attachmenl  of  the  styloid  processes 
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of  the  radius  and  of  tite  tiliifi  to  the  cfirpus,  with  ^rhiuh  they  move,  will 
he  fliitlicicnt  Uy  estnblish  the  dingiioaiM, 

The  Treatment  oi'  ihe  onlinnry  fracture  of  the  radius  near  the  wrUtis 
best  conducted  by  the  apparatus  (Fijrs.  170,  171).  This  conBists  of  a 
pistol-shttped  wooden  splint,  which  ia  placed  alon^  the  outside  of  the 
arm,  reaching  from  the  idbow  to  the  extremity  <jf  the  flnisers.  Forcible 
extension  and  Cf»unter-extcnsion  should  be  prttctine*!,  with  the  view  of 
difeontanglinw  the  fragments,  and  removing  the  dorsal  prominence.  The 
splint,  ftlioiild  be  carefully  padded,  the  padding  heiu^  made  thicker 
opposite  Iho  lower  fragment,  and  then,  with  the  strRight  portion  bold 
vertically,  tlic  liead  ol"  the  splint  should  be  fixed  lo  the  back  of  the  hand, 
Qentle  extension  Sihould  then  be  made,  and  the  band  bent  to  the  nlnnr 

side  by  raising  the  straii^ht 
poition  of  the  splint  to  th« 
horizontal  position,  so  aa  to 
mnke  it  lie  against  the  back  of 
the  fore-arm,  and  heltl  there, 
while  an(»ther  straight  splint*  * 
extending  Irom  tlie  cllwiw  to  ^- 
the  lower  end  of  the  npiier  r^ 
fragment,  is  plare<l  on  the  in-  ^  ^ 
her  side  of  the  fovc-arin.  UoUi  .#■#. 
splints  should  then  be  fixed  hy  ''^w  #by 
means  of  a  roller,  care  l^-'ing^^  ^^  ng 
taken  to  have  the  inner  HplintLV  r9  m\n\ 
well  padded  along  the  radial  border,  so  as  lo  counteract  the  tendency  too^ 
{jronalioo  of  this  part  of  the  hone.     The  arm  must  then  l>e  placed  in  a^ 

sling.     The    pistoI-spHnV  c^ 
ahtiuld  be  worn  fur  a  fi>rt-^-j 
night  or  three  weeks.    A I 
the   end    of  this    time  a 
gauntlet  of  gutta-percha 
or  other  plastic  material  t  -^^  • 
may  be  moulded    to   lh^«*-* 
wri8t   and   worn    insteatf 
of  the  splint.     All  nppa*4 
ratUH  shnuld    be    discon- 
tinucfl  at  tlie  end  of  Iho 
weeka  in  the  adult,  one  week  earlier  in  children.     AVhen  the  Traclure  i^  *    '* 
impacted,  little   if    any  alteration  iu   the  deformity  can  be  protluccd- •^  ^'* 

When  it  is  mobile,  it  rany  usu^  * 
ally  be  brought  into  good  |iosi— ^ 
tion.     The  fracture  unites  in  tht 
course  of  a  month  or  five  weeks. 
After   the    first    few  i\tiyA    it   is 
well, especially  in  elderly  jieople, 
to  leave  the  lingers  free,  and  to 
enco  ti  rage    movement   i  n    tl  i  e  m , 
lestt  that  |»aiiiful  stiffness  n.*suU 
which  is  so  common  a  sequela  of 
the  iiccitienl.     PaBsive  motion  of 
the  joint  miiy,  however,  often  Ike 
commenced  earlier  than  the  union  of  the  fraclnrc,  with  great  advantjige 
to  the  piitient,  more  particularly  when  the  fi-actnre  is  impacted,     it  is 
oUen  fully  three  months  before  the  stttfucss  of  the  hand  and  wriai  la 
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•o  far  i1iminishe<i,  even  by  the  use  of  friL'tinn  nnd  douches,  as  to  enable 
Hie  patient  to  tise  llie  Rngcrs,  tbe  atiffnesH  of  the  wrist  being  ofton  due 
to  the  extvimiun  of  a  fissure  iulo  the  joint.  It  sometimes  happens  that 
In  both  arms  the  radiua  h  broken  at  the  snme  time  in  this  aitnntion.  con- 
slttiitiii^  n  SDmewliat  serious  condition,  inasmucli  as  ttie  patient  is  not 
able  to  fcecl  or  assist  himself  in  any  way  during  the  treatment. 

The  aci'ompanyinij  Figs.  172  and  173,  represent  two  forma  of  splints 
tb»t  have  jiiHtly  many  advocates,  viz.,  Gordon's  and  Nt^laton's.  1  have, 
liOKcver,  ubtainod  such  excellent  rcsnlis  iVom  the  use  of  thu  **  pistol" 
topUnt,  that  X  Lave  not  found  it  ueceusary  to  adopt  any  other  plan  of 
treatment. 

Fractures  op  the  Metacarpus  and  Fivoers  are  of  so  simple  a 
cbar&ct4^r  in  every  way  as  scarcely  to  call  for  <let:iiled  remarks.  In  the 
Treatmrni^  rest  of  the  part  upon  a  leather,  gntta-percha,  or  pasteboard 
splint  is  nil  that  is  requisite.  Id  compound  fracture  of  these  bones, 
every  effort  should  be  nia<le  to  save  the  part ;  if  removal  Itecome  neces* 
MU'jr,  it  ahiiuld  be  to  as  limited  an  extent  as  possible  (p.  92). 

FRACTCBES  OP  THE  PELVIB  AND  THE  LOWER  EXTREMITY. 

Fbactcrbs  of  THE  pELVis. — The  danger  here  depends  not  so  nuicli  on 
the  cxt-cnt  of  the  fracture  as  on  its  complication  with  intcrrnd  injury, 
And  on  the  d4*gree  of  violence  with  which  it  has  been  inflicted.  Fracture 
may  extend  in  any  direction  across  the  jielvic  lK>nc3,  though  most  com- 
monly it  payees  tlii'oiigh  the  rami  oftheos  pubis  and  ischium,  and  across 
the  body  of  the  ilium,  near  the  sncro-iliac  articulation.  In  some  cases 
tlie  symphysi4  is  broken  through,  and  in  others  the  fracture  extends 
across  tlie  body  of  the  pubic  bone. 

it  occftMonally  happens  that  a  portion  of  the  crest  of  the  ilium  is 
broken  off;  but  this  is  of  tiltle  consequence,  even  though  the  bone  con- 
tinue depressed.  When  the  rami  of  the  os  ])ubis  and  ischium,  or  the 
whnle  body  of  the  ilium,  are  broken  through,  there  is,  of  course,  con- 
siderable danger  of  internal  injury.  If  the  patient  escape  this,  tlie  frac- 
ture, however  extensive  it  may  l>c,  may  unite  favorably.  A  patient, 
under  my  care  at  the  Hospital,  lia<i  a  Iracture  extending  through  the 
rami  of  the  pubo.s  and  ischium  in  front,  and  across  the  ilium  behind,  in 
.1  line  parallel  with  and  close  to  the  sacro-iliac  symphysis,  so  as  cum- 
plelely  10  detach  oue-half  of  the  pelvis;  he  recovered,  however,  without 
4ijy  bail  consetpiences  occurring. 

The  nature  of  the  injury  is  usually  apparent  from  the  great  degree  of 

'direct  %'ialence  that  has  been  inflicted  tipon  the  part;  from  the  fiain  that 

^he  pntient  experiences  in  moving  or  in  coughing;  from  the  impossibility 

'<^  stnnd,  in  consequence  of  a  feeling  as  if  the  body  were  falling  to  pieces 

^iieii  be  attempts  to  do  so;  and  from  the  ready  mobility  of  tlic  part  and 

^ft-^|>iliis  on  seizing  the  brim  of  the  pelvis  on  each  side,  and  moving  it  to 

«id  fro,  or  on  rotating  the  thigh  of  the  arfccted  side.     In  examining  a 

iteiil  with  suapccied   fracture  of  the  pelvis,  care  shonld,  however,  be 

— .kct>  uot  to  push  the  investigation  too  closely,  lest  injury  be  inHicted 

*  *^'  tlie  movement  of  the  fragments.     In  those  cases,  indeed,  in  which  tlie 

»~*clure  does  not  extetut  completely  across  tlie  peU'is,  or  in  which  it  is 

I  in  the  deeper  parts  of  the  ischium,  au  exact  diagnosis  may  be 

^vi0|M)Hsible. 

In  fracture<l  pelvis,  the  principal  sources  of  danger  arise  from  injury 
^^^  the  bladder  and  urethra,  with  consequent  extravasation  of  urine;  from 
\s»^scr%iion  of  the  rectum,  or  fracture  of  the  acetabulum;  and  in  ex&mia- 
vou  I.— 28 
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tlie  pelvis  no  roiigli  hanclling  shonUl  be  allowed,  kst  injury  to  tbe 
[ivif  organs  lie  inflicted  by  the  ftAginrnts. 

In  the  Treatment,  the  first  thing  to  be  done  is  to  pa«s  a  Cfttbeler  into 
le  MntMiT,  in  order  toaHcertain  Ihi?  condition  of  the  urinMi'v  nppanttas; 
it  be  injiiitMl,  rocunrse  nin»l  lie  hn»1  to  mwisniou  that  will  l>t*  doMrriWed 
spetiking  ol*  InciTittion  of  the  iirt^lhra.  The  next  tiling  is  to  kevp  tho 
>art  perfectly  quiet,  bo  as  to  bring  about  union.  With  this  %'iew,  a 
[padded  belt,  or*  a  brnnd  flannel  roller,  slioub)  he  tightly  applied  nronnd 
'the  pelvis,  the  patient  lyinc^  on  n  hard  matireHs.  The  kni'O.H  may  thi*n 
be  lied  tofrether,  and  n  leallier  or  gutta-|>erelia  splint  put  n|M>n  the  hip  of 
the  side  nfl'reted,  so  j\h  to  keep  the  joint  qniet,  an*!  to  prevent  all  di»- 
phieement  of  the  frft^mcnt,  Jf  the  urethra  have  l>een  !(w*crtit<Nl.  it  mim  \hj 
borne  in  mind  thai,  however  completely  the  patient  noay  recover  from  thv 
frncturo,  he  will  most  certainly  become  the  subject  eventually  of  the  most 
tronl>leKome  and  intractablu  form  of  urethral  stricture — the  trnuiuatic. 

Fracture  of  the  Aoetabulum  is  an  accident  that  can  only  i>ccur 
as  the  result  of  very  grcnt  violence  directly  appliei)  to  the  hip.  ft  may 
take  place  in  two  Hitualions;  either  through  the  floor  of  the  cavity,  or 
only  throiitrh  the  rim,  a  portion  of  which  is  detnchetl.  It  la  pndtahly 
occJiHioned  in  most  instances  by  the  hf.m\  of  the  llii^h-boue  bving  driven 
forcibly'  ngainst  the  surfnee  of  the  acetattulum.  Hence,  when  Ibr  rim  tn 
broken,  it  is  usually  the  posterior  pnrt  that  is  detacUe<1,  and  the  heA<l  of 
the  IV'inur  blips  out  upon  the  dorsum  ilii. 

Fracture  ibrougli  the  floor  of  the  ncetubuUim  is  wsually  complicate*! 
with  exten!«ivc  comminution  of  the  iM'lvic  iHines  and  herioua  internal 
injury,  so  as  to  be  followed  by  death.  In  the  University  C'dk-ge  Museum 
is  a  prepnialion  of  a  fracturt;  of  the  acetabulum,  with  coinmitiutiou  of  it* 
floor  MUil  of  the  ilium.  Sanson  and  Sir  A  Coo|)er  have  seen  itic  bone 
resolved  into  its  three  primitive  fragments;  an^l  in  some  cases  the  com* 
minutiuu  ban  been  so  grunt  that  the  head  of  the  femur  has  been  thrust 
into  the  pelvic  cavity. 

In  such  extensive  and  grave  injuries  as  these,  the  Surgeon  con  do 
littlt!  mort*  tliiin  Hupport  the  pelvis  with  A  padded  belt,  and  place  iho 
limb  on  the  long  splint. 

When  a  portion  of  the  rim  of  tbe  acetabulnm  Is  detaehcd.  as  thf»  re^nlt 
of  dirert  violence,  the  head  of  the  femur  wiil  slip  out  upon  i  n 

ilii,  or  into  the  i^ciatic  notch,  and   tlic  si^ns  of  ilio-m'ialic  «'  n 

manifcNt  themselves.  In  a  case  of  this  kind,  which  wa»  under  my  cap* 
ftt  the  llot-pital  in  a  muscular  man  aged  aU^ut  thirty,  the  shortening  and 
Inversion  of  the  limb  and  displatn'ment  of  the  head  of  tho  bom*  into  the 
sciatic  notch,  were  all  well  marketl.  Traction  readily  effect^'d  re*it»ction, 
with  dislinct  crepitus;  but,  as  soon  as  extension  was  diiicuoUniic<l,  the 
head  of  the  bone  sllppLil  back  into  the  sciatic  notch. 

The  diaguttnis  in  this  care  was  made,  and  in  similar  InstanofrM  may 
readily  bt*  etfi'clid,  by  attention  to  Ihret'  cirrumstanees: — the  disUn\ilion, 
its  ready  redurtion  witli  crepitus,  and  its  imnicilinte  return  when  the 
limb  is  lell  to  itself. 

Tbe  Trmfmrnt  consists  in  tho  iipplicntion  of  the  long  splint  with  a 
broad  pudded  ImjU,  so  .is  to  secure  ntendiuess  of  the  head  of  the  bonr. 
Bot  with  every  care  a  return  of  diflplacpmeul  will  readily  take  plmrt',  atnl 
no  anvulisfuctory  reiiult  can  mrarcely  be  avoided ;  ahortunlng  of  the  Inuli, 
iLtiil  r<inNi()uent  lameness,  btMug  almost  inevitable. 

u.TL'RKS  OF  THE  SACiti;M  are  excessively  rare,  except  as  Ihr  r*»»U 
...  i_...i-s.hoi  injury.     When  occurring  from  other  r.aujM»s,  such  as  falKJ 
Ihoy  arc  almoat  invariably  a8»(H*iut«d  with  fracture  of  the  pelvic  bot>e»,J 
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and  then  they  hove  always  heen  fulnl.     The  records  of  Biirgery  contain 
It  ft   very  U'vr  observations,  |)rol)alily  not  more  than  six  or  eight,  of 
icoinplicnteit    rratrturti  of  the  Hnrnim  nri)<tinjr  from  otiior  cniiHos  than 
tn-Htutl.     I   htive  hurt  two  raaea  ot  frataiiro  of  tlit-  siiorum  uiifler  my 
re.     Both  hail   n  rn|iiiily  falul  issue.     In   one  there  was  also  frai'ttire 
ronjjii   the  pnhic  hone;  in   llie  otlier,  tiic  sncrnm  was  the  only  bone 
[iireil.     In  it,  the  fracture  was  tl»e  restilt  of  ii  blow  on  the  lower  part 
the  hack   by  the  butler  of  n  railwny  carriage.     Tlie  preparation  \h  in 
UniverRiiy  College  Museum.     The  only  other  preparation  with  which 
nm  acquainted,  is  one  in  the  Museuiri  of  the  College  of  Surgeons. 
io*e  frai'tnrefl  are  almost  invariably  tran«verHe,  with  ilisplaceinent  for- 
intai  of  the  upper  margin  of  the  lower  fraj^ment.     This  was  the  case  in 
ith  the  instances  unilcr  my  care;  Itut  Kicheraiitl  has  piibtisheil  a  case 
■hicii  this  bone  was  split  vcriically  in  conaoquenee  of  a  full   on  the 
:e;  mid  its  crucial  and  nmliiple  fracture  has  been  described  by  others. 
le  injury*  can   necessarily  only  nrise  from  direct  violence  of  a  severe 
►nracter,   and  is  attended   by  much  exlrnvasalion  and   pain,  together 
ith   neuralgia  along  the  conr«e  of  the   posterior  sacral  nerves,  which 
ly  be  implicated  in  or  irritated  by  the  fracture.     The  Treatment  would 
maiHt  in  the  ap|)licHtiun  of  a  padded  pelvic  band. 
Thb  Coccyx,  though  more  exiniMOil,  is  seldom  broken.     But  fracture 
it  may  occur  tVoni  falls  backwards,  or  from  direct  blows  on  the  part, 
tip  Iwing  bent  forcibly  forwards,  nmX  the  elements  of  the  bones  Hepa- 
tol,    Tlie   pain   in    these  cases  is   excessively  severe,  owing  to  the 
Ing  of  the  lignmentons  and  tendinous  expansions  that  cover  the 
it  is  greatly  increasetl  In  sitting  and  walking,  and  in  defecntion. 
aometimcs  removed  on  reducing  the  fractured  and  di'^placed  frag- 
M»t«  Ity  pressure  through  the  rccturn,  but  may  continue  for  months, 
id  «ven  longer,  coiiutittiting  a  truly  nenrAlgic  ntfection  of  the  part, 
tulh  rvlalcH  the  chhc  of  a  j;entlcnian  wlio  broke  his  coccyx   by  sitting 
the  edge  of  a  sntiM'tx^x.  and   who  sutfcred  snc:lt  sevei*e   pain  that   ho 
Ls  ol>li<rt*d  to  wear  a  pad  on  each  tuberosity  of  the  ischiura,  in  order 
tat  the  coccyx  might  be  in  a  kind  of  pit,  and  free  iVoin  alt  pressure 
hvn  he  sat. 

Uniler  the  term  Ooooydynia,  Sir  J,  Y.  Simpson  has  described  a 
rinrol  affection  of  the  coccyx  and  its  neighboring  structures,  which 
ricfiy  occurs  in  woraen,  comoiouly  us  the  result  of  injury,  and  is  of^ca 
try  severe  and  |¥»r8iHieni,  so  as  to  prevent  the  patient  from  sitting,  or 
;u  walking  with  comfort.     It  is  n\i  alfection  that  closely  resembles  in 
•ymptoniis  the  ftain  occasioned  by  llssure  and  ulcer  of  the  anus  and 
;luiii.      It  UKu.'dly  arises  from  a  blow  ou  the  part,  though  it  appears 
■limes  to  oHjj'uiite  indej»eadently  of  any   external   violence.     The 
•/i/  recoiiuuended  by  Sir  J.  Y.  Simpson  consists  in  the  free  sub- 
»n8  division,  by  means  of  a  tenotome,  of  the  mtisiMdnr  and  ten- 
>u«  »tnu'tur<»s  conncole<l  with    the  c<wcyx.     The   section  of  these 
icturrs  is  ntnde  fir^t  ou  one  side,  then  on  the  other,  and  liiially  around 
lip.  60  as  completely  to  isolate  the  bone.     The  good  effects  of  the 
>rAtkon  tki'e  nsuAlly  immediate,  the  pain  censing  at  oiice. 
FaACTUBKfi  OF  TilK  Tiiiuii-BoNE  ure  of  great  practical  interest,  from 
;if  frequency  ftnd  severity.     They  mny  occur  in  the  Upper  Articular 
td  itt  the  bone,  in  its  Shaft,  or  iti  its  Lower  Kud.     In  these  different 
llualionw,  every  possible  variety  offraclnie  is  often  met  with. 
i.  Fraoturea  of  the  Pelvio  End  of  the  Bone  mny  be  divi«I^ 
Uitu  Uiove  that  occur  through  the  Neck  Wtthin  the  Capniile  of  the  Joint, 
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those  tbnt  occur  Outside  the  Capsuh,  and  those  that  implicate  the  Tro- 

oha))tfrn  ftlnne. 

Intracapsular  Fracture  of  tbe  Neck  of  the  Thigh-Bone  rony 
be  either  simple,  the  bone  l>eii)ir  mcMt'Iy  broken  nen^S'^;  or  impacted,  the 
lower  pot  lion  of  bone  hcing  diiven  into  the  npper  IVa^jniont. 

This  intracapsular  fracture  may  almost  be  looke'l  upon  a«  ft  special 
injury  of  advnnced  life,  hoin^  but  bchb>m  met  wiih  in  persfins  iiinler  tifly. 
Thus  Sir  A.  Cooper  states  that,  of  251  cases  with  which  he  uicl  in  the 
course  of  his  practice,  only  two  were  in  perRons  below  ihis  a^^e.  It  nmy, 
however,  hapjten  nt  an  early  period  of  life:  Stanley  ha»  recorded  the 
case  of  a  lail  of  eigliteen.  who  met  with  tliis  injury,  anti  HauiiUr>n  has 
dtscrihed  it  as  occurring  in  a  girl  figetl  sixteen  and  in  a  man  aged  twenty- 
five.  A  remarkable  circumstance  in  coimeulion  willi  this  accident  i*, 
that  it  commonly  hapi>ens  from  ver^'  slight  decrees  of  violence,  indfcil 
almost  spf^Httaneously.  Thus,  the  jarrinii  of  the  foot  in  missing  a  step 
in  goiucr  <lownHtnirs,  catching  the  toes  under  the  carpet,  tripping  np<m  a 
Stone,  or  entauglinu:  the  foot  in  ttlrniu^  in  bed,  are  surllrient  to  occasion, 
it.      It  is  especially  in  women  that  this  injury  is  met  with. 

Cauae. — The  occurrence  of  this  fracture  in  old  age  \h  owing^  indirertl  wi  t 
to  the  changes  in  structure,  shripe,  nnd  position  of  the  head  and  neck  **tt  <  »  o' 
the  femur  witli  ndvancing  years.  The  Crtncclloua  slruilnro  of  these  pariffs  _»  -w  rV 
l)efonies  expanded,  the  ceils  large,  loose,  and  loaded  with  fluid  fnt.  Tht*^f  '/h 
Com|»«cl  strui'lure  Ix'comes  thinned, and  proportionately  wrakened,  espe— >-«  i  *p* 
cittlly  jdM>ul  tl>e  middle  and  under  part  of  tlie  nct-k,  wliieh,  np|>earin;^  #  r  *iti 
to  yield  to  the  weight  of  tlie  body,  is  shortened ;  anil,  instead  of  heina^  mm  #  in 
oblique  in  its  direction,  beconiea  horizontal,  inserted  nearly  at  «  rij»lr  «  f  a^^ 
an^le  into  the  shaft.  In  consequence  of  lliese  changes  in  structure  am  *  rw 
position,  it  becomes  less  able  tii  l>onr  any  sudden  shock  by  which  th»#i^ 
weight  of  the  Itody  is  thrown  upon  it,  and  snaps  under  the  influence  oo 
very  slight  degrees  of  violeneow  When  it  breaks,  tlie  capsule  may  re*"^ 
main  uninjured,  hut  the  prohmgation  of  it  which  invests  the  neck  of  iUm  f  J  tl 
bone  is  usnidly  torn  througli.  Jn  some  cases,  however,  this  cervical  n»"»  i  rt 
flection  is  not  ruptured,  the  lower  portion  of  it  especially  often  reniiiii*  i  ^»  aiu 
big  for  some  length  of  lime  itntorn,  at  last,  however,  giving  way  undc*  f  »  ^3^ 
the  influence  of  the  movomenls  of  the  Hmb,  or  by  being  softened  hy  1(k;i«^^^*<^ 
inflaniuiatory  action.  As  the  violence  occasioning  the  fnuture  is  gen*  *•  r:»enii 
rally  but  slight,  and  as  the  vascularity  of  this  portion  of  the  hone  i  «*  »  i 
trifling  in  uld  iHiople,  there  is  hut  llttlu  extravasation  of  blood. 

Tlie  fragments  ate  almost  always  so  separated  that  the  frnctured  sn  W9 
faces  are  not  in   app'mititm:   the  npper  end  of  the  lower  fragment  '        -^ 
drawn  ahove  and  to  the  outer  side  of  the  head  of  the  l>one,  atid  at  lit 
same  lime  is  twisted  so  that  its  broken  surface  looks  forwards.    Tlie  hea#x^?*  •  •*** 
remains  in  the  acetabulum,  attached  hy  the  ligamentum  teres,  and  st>m  «^« 
times  preserving  a  connectifiu  with  the  lower  fragment,  through  the  in  r*^ 
dinra  of  some  nntorn  poi lions  rif  the  fibrous  membrune  investing  ill-* 
nei'k.     K.  W.  Smith  has  observed,  that  in  some  instances  the  two  fraj*^*** 
ments  become  interlocked  or  dovetailed  ns  it  were  into  fine  another,  ii      < 
consequence  of  the  line  of  fracture  being  irregular  au<l  dentated. 

Signs These  are,  aberallon   in   the  ah:»|>e  of  the  liip,  crepitus  aiir»  J 

pain  at  the  seat  of  injury,  and  inability  to  move  the  litnb,  with  sliorte*^* 
ing  nnd  eversi<in  of  it.     These  we  must  consider  separately^  ott  iinportav  -^ 
mt»d)(lcnlious  of  e»ch  are  snmelirncs  noticed. 

The  Alteration  in  the  Shape  of  the  Hip  is  evidenced  by  sonr'* 
flaliening  of  tlie  part,  the  troehanter  nol  being  so  prominent  as  usu2^  ' 
This  [irocess  is  also  appruximated  to  tbe  anterior  Bup<;rior  spine  of  tl 
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Jlium  ;  ami,  on  rotating  the  limb,  it  is  felt  to  move  to  and  Tro  under  the 
land,  nrit  rtescrihtng  tlie  segment  of  a  circle  so  distinctly  us  on  Iho  sound 
tide.  Thecireledi'scribcd  I>y  the  trctclianter  on  the  injured  8i»le  is  much 
"aniAllcr  tium  that  on  the  sound  siide.  In  tlic  sound  lind>,  tlte  trochnnter 
dej»ct'il'e8  the  segment  of  fi  ciiclt*  haviiifr  n  r«diu.s  equal  to  the  length  of 
the  head  nnd  neck  of  the  bone.  On  the  injured  side,  Llic  circle  hnsn  rndiua 
equal  only  to  the  length  uf  that  ponion  <jf  the  neclc  thnt  still  remiiins 
attached  to  the  bhnft  of  tlio  bone.  During  this  extimiuation  vrt'pittiit  will 
(dually  be  ffll,  though  tins  ciocnsionaliy  is  very  indistinct  and  even  al> 
^nt,  more  esporially  if  the  limb  be  not  well  drawn  down  at  the  lime  it 
rotated,  so  as  to  bring  the  fractured  surfaces  into  apposition;  and 
inch  )/ain  is  protbiced  Ity  any  movement  of,  or  pressure  upon,  the  joint. 
The  Attitude  of  the  Limb  is  so  pt'culinr,  as  in  general  to  indicate 
[at  onco  to  the  Surgeon  what  lias  happened.  Tliere  is  a  striking  nppear- 
UK-e  of  liclplesfiness  about  it.  As  the  patient  is  lying  on  his  back  in  bed, 
It  IS  everted;  shortened  somewhat,  with  the  knee  eemi-tiexed;  on  re- 
[nesting  hiui  to  lift  it  up,  he  makes  inetfectual 
tuempts  to  do  so,  and  at  last  ends  by  raising 
it  with  Ihu  toe  of  the  opposite  foot,  or  with  his 
^^Jiands.  When  he  is  lakfu  out  of  l>ed  and  placed 
^Hnpright,  the  injured  limb  hangs  uselessly,  with 
^^Bhe  toes  pointing  downwards,  nnd  the  heel  raided 
^^■nd  pninting  to  the  inner  ankle  of  tlie  sound 
^^Bi4le,  the  patient  being  unable  to  rest  upon  it 
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Trnctun?  has  occurred,  the  patient  can  lift  llie 
limb  somewhat,  but  wit!i  much  exertion,  from 
the  couch  on  which  he  is  lying;  or  can  even 
nmniige  to  walk  a  few  paces,  or  to  stand  for  a 
minutes  n|Hni   it,  with  much  pain  and  ditH- 
;uliy.     This  is  owing  either  to  the  cervirnl   re- 
tection  of  the  capsule  being  uniorn,  or  else  to 
the  fragments  not  txjing  separated,  having  be- 
some    locked    into  one  other;  and    it   usually 
tTurs  in  those  cases  in  which  the  other  and 
toreclmracterivtiu  signs  of  this  fracture  are  not 
rcll  market!. 
Inversion  of  the  limb  is  almost  an  invaria- 
^i»le  Hcconipaniutent  <tf  this  fracture.     It  is  most 
larked  in  those  cases  in  which  the  shortening 
mo^t  considerable.     This  eversion  has  u-<u- 
illy  liein  aitnbuted  to  the  action  of  the  external  rotator  muscles,  which 
Ire  inserle<.l  into  the  tipper  end  of  Ihu  lower  fragment.     Hut  I  cannot 
oneiiler  this  as  the  only,  or  indeed  the  principal  cause  of  this  position; 
lor,  not  only  is  it  very  <litlk'idt  to  understand   how  these  muscles  can 
Hate  outwards  the  limb  alter  their  centre  of  motion  has  been  tlcsiroyed 
the  fracture  of  the  neck  ol  the  femnr,  their  a*tion  being  rather  in  a 
fireotion  backwards  than  rotatory  under  these  circumstances;  but  we 
id  that  the  limb  falls  into  an  everted  position  in  those  cases  in  which, 
fracture  being  in  the  shaft,  ancl  altogether  below  the  inKertions  of 
muscles,  no  influence  can  l>e  exercised  hy  them  on  the  lower  iVag- 
1  look  n|)on  eversion  in  cases  of  IVactured  thigh  as  not  U-ing  a 
lalt  of  mtiKcular  neti<jn  at  till,  but  simply  the  natural  altitude  into 
liich  the  limb  fidls  when  W'it  to  itself.     Kven  iti  the  sonnd  state,  ever- 
Vakca  lilace  spontaneously  whenever  muscular  action  is  relaxed^  as 
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during  sleep,  in  pnialysia,  or  in  the  (lend  body;  and  in  the  injured  llmh, 
iu  wbicli  there  it),  iih  it  were,  n  8n8])eiiBion  of  mtt^uulnr  nulioiif  it  will 
occur  cqunlly-  Indeed,  tlie  Hhorlenin;^  lliat  Inkos  pluce  will  s|H*ol»tly 
teiul  to  reUix  the  external  loiatoi'tf,  and  tUua  still  move  prercol  ttiuir  in* 
fluoncinj;^  the  position  oT  tlie  limb. 

Inversion  of  the  foot  in  cases  of  iotrncnpsnlftr  frncture  Ims  been  Rome- 
limes  noticed.  I  hnie  seen  two  instances;  Smith,  Stanley,  And  oihor 
Surticons,  have  also  recorded  cni^es.  This  deviation  from  the  iisiinl  Kvmp- 
tonis  of  this  injury  has  \)€vn  nttrihiited  hy  some  to  the  cervical  lijE^nioeut 
not  having  been  torn  throni^h  al  its  inrter  side,  but  tliat,  as  ;Stnnl«'V  o|>- 
eervesi,  while  it  may  prevent  eversion,  cuimot  occasiuii  inversion;  hy  -^r- 
Olhers  to  the  fact  of  the  lower  fragment  in  these  cases  Ueini;  always  foniul  M^ 
in  front  of  the  up[>cr  one.  This  oireiimslance,  which  is  much  insiMtud  ftOM^wt 
hy  K.  W.  Smith,  appears  to  me  to  be  rtither  the  result  than  the  c^nusc  ott«:a 
the  inversion;  for  any  lra<tion  inwards  of  the  lower  fragment  by  rlie^c^ 
adibictor  muj-cles  of  the  thiph  would  have  ii  tendency  to  draw  the  uppi'» 
end  of  this  fragment  to  the  anterior,  or  in  other  worda,  the  inner  «iilu  oi 
the  upper  one.  i  am  rather  disp08i'<1  to  tbiitk  timt  this  inversion  is  owing^^  «:s  ug 
in  sonte  cases  at  least,  to  the  external  rotators  U'ing  paralysed  by  ihw«  f  ^4 
violence  they  receive  from  tl»e  injury  that  occasions  the  fracture  and  iha'  ^s  xt^^ 
thus  the  adductors,  acUnc  without  antaironista,  draw  the  tlii^i*  ami  witt .»  m  -vrit' 
it  the  le*;  inwanls.  In  hoth  instances  that  fell  under  my  olwervnliotr«<r>  «ioi 
and  in  Home  of  those  that  have  been  published,  tlie  fracture  residlcil  frow*  <  »-«-oi 
severe  direct  injury  to  the  hip,  and  was  not  o^'casioned  hy  Ihc  puiient  jaw  ^^  f_  jm 
riiic:  b's  loot,  or  hy  any  indirect  violence  operating  at  the  end  of  i  he  limlf"  m^mm   ml 

The  Shortening  in  cases  of  fracture  within  the  capsule  seldom  e^£»  .  eii 
ccedH,  in  the  Orst  instance,  from  half  an  inch  to  an  inch,  dc)>euding  o<zp'  t  oi 
the  extent  of  the  se|)arati)»n  between  the  fragments;  it  cannot,  indeeo-^-^^eed 
in  the  early  periods  of  the  fracture,  very  well  exceed  the  width  of  th/^  thi 
neck  of  the  h(nR\  as  the  capsule  is  usually  not  torn  through.  After  tl;  § ^ 
fracture  has  existed  some  time,  the  capsule  of  the  joint  may  yield,  allci^  <:  »  l< 
ing  gnater  separation  hctween  the  lragmenl«,  and  then  it  may  nmou*  tf^«>ni 
to  two,  or  even  two  am]  a  hnlf  inches,  it  not  uncommoidy  hap|>ens  tlit  m  f  -'tJia|| 
the  Hhoi'leuiiig,  which  is  at  llrst  hut  very  slight,  alK>ut  half  un  inch,  sti*  m.^ 
denly  increases  to  an  inch  or  more;  this  is  nccoiiuted  for  on  the  supp*^  *  |>| 
fiition  of  the  cervical  ligament,  whicii  had  at  first  not  been  completv  --» J 
ruptured,  at  Inst  giving  way  entirely;  or  it  maybe  nwiuir  to  the  fra^^s** 
ments  which  were  originally  interlocked  becoming  separated.  It  is  *^ 
those  eases  iu  which  theru  i^  but  slight  Hcpai'atiun  of  the  fni^meuts,  atv-^v. 
conse(p)eutly  little  shortening,  that  the  other  signs  of  fractutv  arc  tt^v 
very  strongly  nuirked,  and  that  the  patient  preserves  Bome  power  ov"^^  ■^u^ 
the  movements  of  the  limb. 

The  Constitutional  Disturbanoe  in  intracapsular  fracture  of  i^ 
neck  of  the  femur  in  old  people,  though  trillinir  at  first,  often  eveutu;il  t  .^^Jil 
becomes  con-^.iderablc;  and  the  injury  frequently  Icrmiuriies  faially,  fni  >*•''" 
the  supervention  of  congestive  pneumonia,  an  usthenic  state  of  systt'm,     *-  *.or 
sItMighing  of  ihe  nates  from  confineuient  to  bed  during  treatment.     Heiv  v 
this  injury  must  always  l»e  uonsitlereil  na  very  <langerous,  and  not  nufV- 
qileutly  fattil. 

Mode  of  Union. — The  treatment  of  these  fractures  turns  in  n  git^'^^*^ 
measure  upon  tlie  view  Ihiit  is  taken  of  their  mo<]e  of  union,  and  ou  t 
constitulionid  condition  of  the  patient.  In  some  ciises  no  union  oceui 
but  the  head  of  the  bone  renuiins  in  the  acetabulum,  Iwing  bollowei)  ii 
a  sutooth,  hard,  eup-shnped  cavity,  in  which  the  neck,  which  has  beco 
rouinled  off  uu<l  polished,  ia  received,  and  plays  us  in  a  sockou 
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The  union  of  the  intracapsalnr  Tractiire  ot  the  neck  of  the  femur  takes 

place,  however,  in  the  great  tnnjority  of  t'ases  hy  fihrotis  tisHUC.     This  is 

owing  to  two  ranges;  in  the  Hrnt  place,  to  the  circumstance  (which  I 

look  upon  aft  the  most  important)  that  ihc  fractured  surfaces  are  not  in 

ap|>oftitioti  with  one  unother;  and  secondly,  that  the  vascular  supply  sent 

to  tlie  head  uf  the  boi»e,  consisting  only  uf  the  bhiod  that  finds  its  way 

.through  the  vessels  of  the  tigaoientum  teres,  is  insuIQcieut  for  the  proper 

>roduL-tion  uf  callus. 

In  some  ca^es,  however,  bony  union  takes  place.     This  can  only  hnp- 

^n,  when,  in  consequence  of  the  cervical  ligament  being  nntorn,  or  the 

TracUire  Iteinj?  impacted,  the  surfaces  arc  kept  in  some  decree  of  appo- 

lilion.  and  the  vascular  stipply  to  the  head  of  the  bone  is  s|>eedily  aug- 

tente<l  hy  the  blood  carried  into  it  through  the  medium  of  the  plastic 

Lttcr  that  is  deposited  between  the  fia^^mcuts.     In  no  other  circum- 

18  it  probable  that  osseous  union  takes  place  iu  these  fractures; 

the  infrequcncy  of  it-*  occurrence,  there  beiii;jj  in  all  probability  not 

more  than  eighteen  or  twenty  cases  on  record  ivi  having  thus  termiimted 

io  thl-1  country.     When  bony  union  does  take  place,  the  head  of  the  femur 

will  usually  itc  found  to  be  somewhat  twisted  round  in  such  a  way  that 

^^i  looks  towards  the  lesser  trochanter,  owing  to  the  eversiou  thai  has 

^■{(aken  place  in  the  lower  fragment. 

^^      Trr.atmfnt. — As  tliese  fractures  do  not  unite  by  bone,  unless  the  frag- 
nenls  be  in  i£0(h1  contact,  it  is  useless  to  confine  the  patient  to  bed  for 
^H  ftuy  Ion?  peri(M),  if  the  signs,  cKpeeially  the  amount  (»r  Kfiortenimj^  indi- 
^Hcftte  consideralile  separation  between  the  fragments,  or  if  the  patient  bo 
^Hrery  agfd  and  feeble.     In  tlicse  circumstances,  lengthened  routiiu'inont 
^fio  l>Gd  nioHt  commonly  proves  fatal  by  the  (lepressiiig  iulluence  which  it 
^^exerei**is  on  the  general  lieulth,  by  the  intercurrenre  of  viscentl  di-teasc, 
I       or  by  the  «n|wrvenli<m  of  bed-sores.     It  is  therefore  n  goo*!  plan  to  l«cep 
^Klhc  patient  iu  bed  merely  for  two  or  three  weeks,  until  the  limt>  has  be- 
^Veonio  somewhat  less  painful,  the  knee  being  well  supporteil  upon  pillows. 
After  thiM  time,  a  leather  splint  shoidtl  be  Rtted  to  the  hip,  and  the  pa- 
tient be  allowed  to  get  up  upon  crutches.     There  will  be  lameness  during 
the  remainder  of  life;  but,  with  the  aid  of  a  stick  and  properly  adjusted 
^»splint.  but  lilttc  inconvenience  will  be  suffered. 

^B     When  the  fragments  do  not  appear  to  be  much  separated,  there  being 

^'but  little  shortening  and  indistinct  crepitus,  and  more  particularly  if  the 

(laticul  be  nut  very  aged,  arul  in  other  respects  sound  and  well,  an  at- 

len3|)t  may  be  made  to  procure  osseous  union.     Thi*  may  be  done  hy  the 

4pjilic4Ltion  of  the  long  thigh-splint;  or,  if  this  eannot  very  readily  be 

^■ikirne,  by  the  double  inclined   plane,  with  a  padded  t>ett  strapped  round 

^B|ie  liips.     This  .ii>paratns  should  be  kept  applied  for  at  least  two  or  tliree 

^Biontbs,  when  a  leather  Kplint  may  be  put  on  and  the  patient  move  about 

^^Hion  crutches.     During  the  whole  of  the  treatment,  a  generous,  and  even 

^^■imuluting  diet  should  be  ordered,  and  the  patient  kept  on  a  wnter-bed 

HKr    cusbt<m.     In   these  fractures  of  the  neek  of  the  femur,  the  Marched 

^Zkan^lag*^  will  often  l>e  foumt  to  lie  most  uueftd.     It  may  be  applied  as  In 

(rnclnred  thigh,  bnt  should  have  additional  strength  in  the  spica  part, 
ncl  inilceil  may  l>o  proviileil  with  a  small  pasteboani  cap  ao  as  to  give 
bore  rllicienlsupiKirt.  In  old  people,  this  plan  of  treatment  is  especially 
iclvanlage<iUft,  as  it  enahles  them  to  sit  up  or  even  to  walk  about,  and 
lius  prevents  alt  the  ill  eifocts  of  Iniiir  contbuMnent  in  Ited. 

Extracapsular  Fracture  of  the  Neck  of  the  Thigh-Bone  is 
(omniouly  met  with  at  an  earlier  perioil  of  life  than  the  injury  which  has 
bfcfcttUiascfibfed,  being  moat  frequent  between  the  ages  of  th;rty  aucl 
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yif,  17A.— fllmpln  BxtrarAp- 
MBlitr  Frftrliiractf  IhcNrfk 
of  tlio  TLlKU-B<^a<> :  De- 
tavtiBiDiit  of  tlio  TrucbHii' 
ler, 


forty,  but  it  is  also  met  with  at  advanced  periods  of  life.  It  is  the 
result  of  the  it|i}>)icntion  of  great  aud  direct  violence  upon  the  hip,  and 
occiHK  equally  in  hoth  sexes. 

This  fracture  may  he  of  two  kinds:  the  mmph,  or  the  impnctf^f.     In 
bolli   cii&t'B   the   neck  of  the   hone   in  commonly 
y^    '^w       hroken  at,  or  immediately  onttiide,  the  insertion 
^  \     of  the  capsule  of  the  joint.     The  fractiue  ift  almost 

invaiinlily  comminuted  ;  indeed,  I  lime  never  acen 
a  case  in  which  the  preat  IrothanUir  wns  not 
either  delaehed  or  Rplinlercd  into  several  frag- 
ments. In  mnny  instnni*es  the  lesser  troehantt^r 
iH  detaehed,  and  the  upper  end  of  the  shaft  injured 
(Fig.  175).  Tills  splinterina:  of  the  trochanter  is 
owing  lo  the  same  violence  that  hrcnks  ihc  bone, 
forcing  the  lower  ond  of  the  neck  into  the  cancel- 
lotis  stvucinre  of  this  process,  and  thus,  hy  a 
wcdjre-likc  action,  hieakintf  it  into  frit^nienls. 
When  the  neck  t-ontinues  locked  in  hetwctn  these, 
we  have  the  impacted  form  of  frMcinre. 

The  Siqnn  of  extrncapsniar  fraciurc  vary  ac- 
cording as  it  is  simple  or  inipncled;  Init  in  buth 
cases  they  partake  of  the  pencrnl  character  of 
those  of  fracture  within  tlie  <'npsule.  The  iudividual  signs,  however, 
present  cerlnin  wcD-muiked  difTercnces. 

The  hip  will  usnidly  he  found  much  brniMed  and  swollen  fromextravft- 
aation  of  Hood,  which  is  often  considerable. 

In  the  simple  fVaoture^  the  crfpitux  is  very  diRtinct  and  loud,  being 
readily  felt  on  laying  tlio  hand  upon  the  trochanter,  and  movinj;  the 
limb.  The  separate  fra^imenta  into  which  the  trochanter  is  splintered 
may  occasionally  be  felt  to  be  loose.  The  pain  is  very  !*<*vcre,  ami 
grciitly  increused  by  any  attempt  at  moving  the  joint,  which  to  the 
))atient  is  impossihle. 

The  fVfrtiion  is  usually  strongly  marked,  and  the  position  nf  the  limU 
is  charncicristic  of  complete  wnnt  of  power  in  it.  Ino*^'r/<ion  occurs 
more  frequently  in  this  fincture  than  in  that  within  tlie capsule.  Sraitli 
finds  that  of  7  cases  of  inversion  of  the  Umh  in  fractures  of  the  nerk  of 
the  femur,  o  occurred  in  tlie  extracni>siihir  fracture;  and  of  15  ciises  of 
intrncnpsuliir  fi'acLuie,  this  condition  wns  met  with  in  3.  When  there  is 
much  comminution  of  the  trr>chantcr,  the  loot  will  commonly  ri'mnin  in 
any  position  in  which  it  is  placed,  but  generally  has  a  tendency  lo  rotate 
outwanls 

The  ^/lor^*fning  of  the  limb  is  very  considerable,  being  never  less  than 
from  nn  inch  and  a  qnsrtor  to  two  inche>*  and  a  half,  or  three  inches. 

The  Impacted  Extracapstilar  Fracture  <»f  the  neck  of  lh« 
thigh-hone  occurs  when,  in  consequence  «>f  a  heavy  fall  on  the  hip,  the 
neck  is  broken  across  at  its  root,  and  the  upper  frngmont  is  driven 
into  the  cancellous  structure  <»f  the  lower  one,  often  aplittiug  up  aiitj 
detflching  the  trochanter  (Figs.  176^  177). 

The  ^iffnH  of  this  form  of  fructure  are  oflen  soinvwhat  negative,  ren- 
dering ils  diagnosis  and  detection  extremely  ditllcult.  There  is  pnin 
about  the  hip,  with  ecfmon  of  the  foot,  sometimes  slight,  sometimes 
great,  and  some  shortening,  occasionally  not  more  than  a  (piarier  of  an 
inch,  nsnslly  amounting  to  nbont  hiilf  nn  inch,  hut  never  exceeding  ooe 
inch.  There  is  hut  little  vrt-piluH — in  some  c«hcs  ntme  can  he  delected, 
owing  to  the  close  interlocking  of  the  fragments;  and  the  pntieut  can 
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titen  rniB^  the  foot  Tor  n  few  inches  off  theoonoli  on  wlilch  it  is  laid,  nnd 
evon  walk  n  sliort  dislnnce  upon  it  with  hoUbling  motion,  thoiiiih  witii 
tni)ch  pnin.  Some  flaltcning  over  the  trtx^hnnter  is  usually  perceptible : 
8omelinK»«  an  incrense  in  brendili  from  before  baekwnrda  In  uonse- 
qiience  of  tiie  impaction  tlie  lirab  cannot  bo  reslored  by  traciiori  to  its 
proper  length,  and  beuce  incurable  lameness  always  results  from  Ibis 
Injury. 


?1fa.  XT4, 177.— Ceclloa  of  Impiotcd  BxtrtcftpiiaUr  PrActtirti  of   Ncek  of  Femnr;    kliovtOK 
lb«  iltgTPO  uf  ImpacUon  nod  of  9|»niiterliij{  la  dlffereul  ew«*. 


Ill  Uie  extracnpsnlar  fracture  of  the  neck  of  the  femur,  death  not  nn- 
Conirtionly  re«nlts  from  tlie  severity  of  the  injury,  tlie  pain  and  irritation 
of  th«  frartiire,  anil  the  conRCfpient  shock  to  the  system.  Tlie  great 
Cxtrars«aiion  of  blornl  into  tliu  tiei^ues  of  the  limb  has  tieeii  known  to  he 
lOlcient  to  Hcroiiiit  for  the  fulal  residt.  When  the  patient  lives,  liony 
lion  t«ke(*  plsce.  large  irregular  stalactitie  masses  Iwiuj^  commonly 
irovtii  unt  by  Ihc  inferior  fragment,  sn  as  to  overlap  the  several  splin- 
of  biHie  and  thus  give  the  a|)|tear«noe  of  great  thickening  and  pro- 
inn  of  the  trochanter.  This  crdliis  is  most  Abundant  posteriorly  ia 
lUrrlrochitntcric  apace  (Fig.  179). 


Flff.  170.— Inpftfte^  Bxlrk«4p«(iUF  Fnetur* 
of  M«ek  uf  Fflwar;  Abnndmil  yortii«Uon 
•r  Cftllua. 


The  Diagnosis  of  thr  different  forms  of  frncluro  of  the  neck  of  the 
He  from  one  another,  ftn<l  from  other  injuries  occurring  in  the 
'■f  ttip  hip-joint,  is  A  matter  of  con?ideral)le  iniporUuico,  and 
litfii  vf  t    diinculty.     There  are   two  niethoils  by  ivhich    the 

•\  tii<>  iitfOliftnier  major  may  be  accurately  determinod| 
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Vlf,  ]S0^K<9Ulofl'ii  Line— ilitrk      RrjftDra  lllo-f«aiorA] 
Trlnoiil*— dottvil. 


and  whicli  consequently  are  of  (jrealer  diagnostic  Vftlue  in  injuries, 
wlullier  fractuiL's  or  dislocnlions,  of  the  Uip.  The  first  is  by  N^Utou'a 
Jiue;  the  setoii*!,  hy  Hryniit's  ilio-femorftl  Irinnjih*. 

N^laton's  Diagnostic  line  (Fi|^.  }ti\)^  tlnrk  line)  cnnsisls  of  n  line 
drawn  from  llie  luuerior  sufwrior  spine  of  the  ilium  to  t!ie  inlHir  i&eliJI. 
If  the  tnK'liRiiler  lie  at  its  proper  level,  this  line  ougtit  to  icmrh  its  upper 
border.     The  imjiortuncc  of  this  Hue  is,  that  wlieu  tlie  head  nf  the  ffiour 

is  in  its  nctrmnl  Hitiintiou^ 
it  toiic'hi's  the  summit  of 
the  troeli a lU er  in  e very 
poitilionorthe  limit.  Ifthe 
troeh.iiiter  iMidittplaced  in 
niiy  dirt'cliiin,  a  corres- 
|M*i(din^  ehange  in  it*  re- 
lation to  this  line  will 
cnKiie. 

Bryant's  Ilio-feino- 
ral  triangle  ( I'is;    1^0^ 
(lottetl  linej  is  furmed   bj 
pl.'ieini^  the  patient  in  tb 
rreiiniiient  posivion;  thei 
drnwiiijT  a  line    from  ll 
anterior  superior  spine 
tlie  ilium  perpendicuUr' 
downwnniH,  another  lii 
ftlso  from  the  anterior  superior  spine  obliquely  to  tlie  summit  of  I 
trochanter,  and  a  third,  or  the  base  line,  horizontally  backwards  ft 
this  to  the  perpendicular  line,  a  trianf^Ie  will  thus  be  foruKMl.    Tb* 
liqut;  line  corresponds  to  the  first  part  of  X^lnlon*s  line  (Kij;    180),  a 
may  l>e  taken,  just  as  NVlatonV,  as  the  diiiynostio  line  for  di  localii 
of  the  head  of  ilie  femur  backwards;   whilst   lirynnt^s  base  line  is  I 
test-line  for  all  cases  in  which  the  head  of  the  femur  is  shortened,  or  i 
head  of  the  bone  thrown  upwanls. 

lictween  the  intrncapnu/ar  and  the  ordinary  exfrocftpnular  /raetu 
there  can  be  no  ditticnity  in  diagnosis;  all  the  sig^ns  of  the  latter  b^i 
mucii  more  stron^rjy  marked  than  those  of  the  former  injtiry,  as  may 
seen  by  the  annexed  Table,the  ditfereiicu  of  age  and  the  degn^e  of  ^-iolear"*  ^ 
requiix'd  tobi*eak  Uie  bone  being  also  important  elements  in  Uie  Uingno^  ^ 

DiagnoHta  between  Intra- and  EsAra-rapavlar  Fracture  of  the  NtcM^ 
of  the  Thiyh-bone, 

Ininuutjutulnr.  I  EsiracaptiUar. 

Cause  ^euciKlly  &lii;hl   and  Indirect,    1.  Causo  nsuftUy  arvrre  snd  dirrct  ^""^ 

such  ntt  otilchtnu:  the  fo«>l  in  Ww  car-  lence,  stich  ua  faPinj;  from  a  iiri^" 

pi*l  or  slipping;  i»ff  the  ciirtt-stone.      j  or  a  Mow  oi»  tlir  hip. 

Force  nsutilly  applied   lonifitiulinaUy  ■  3.  Force  usually  npplu-J  iransvcrwly- 

i»r  obliquely.  - 

A^e,  mrely'liclow  fifty;   most  com-   8.  Aff^,  ntnally  t»flow   fifty;   clilefly     ** 

monly  iu  feeble  afred  pfrsona.  I         vigorous  aduh». 

Piiin  and  conslltutinuHl   dislarbance  1 4.  Pidn  and   coii'^ilniilonal   dislurlwi*^* 

frliKi't-  '  usually  conHdernld**. 

No  apparent  Injury  to  soft  parts  about   5,  ConsidrrfthlprximvsAiiilnn.  fccUr^^' 


liip. 


6.  Crepitus  often  obscure. 

7.  Bliorteninir  usually  at  first  not  more 

than  one  iucb. 


sis.  snd  sVifMS  "f  direct  injury  to  h^P' 

6.  Crepitus  (wbcn  not  tmpttctttl}  T^^ 

rcHdlly  fell, 

7.  Shortming  fwlirn  nnl  lropacCe<I}    ** 

leiul  iwv  iuclK's  or  more. 
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f  It  19  more  rlifTlcult  to  distingui**!!  1>etween  tlie  intracapttular  fracture 
iind  ihc  ivifMCtt'd  fo-lracofmular  fravture.  In  tito  forint!!'  fRsc.  liowevcr, 
the  crepilua  nu<\  evorsion  nre  mnro  inarkorl,  ami  tla*  injiirv  ustmlly  ocrurs 
from  less  dii-ect  violence  tlinn  when  llie  fruetiirc  is  oiiLhiiIu  the  cnpsule. 
In  the  latter  ease,  nUo,  traetion  eannot  restore  llie  limb  to  its  proper 
lenslli  as  in  the  former  instiinee. 

Sfvt'rr.  rontu3*ionn  of  tbf  hip  are  sometimes  fnllowcfl  hy  eversion  of 
tlie  limb  uiih  inability  to  move  it,  so  that  at  first  si^jht  it  mislit  lie  sup- 
posed that  tlic  lK>ne  waa  broken.  In  these  eases,  liowevcr.  the  abnencc 
of  immediate  shorteninff  ami  tTopitus  will  always  establish  the  liia^nosis^ 
Uiit  thoiieh  no  imme'liate  and  smlden  shortening;  can  ocenr  without 
frocture.  these  contnsiona  mav  he  followed  at  a  remote  period  I>y  short- 
ening of  the  limb  from  ntr<i(>hic  changes  in  the  liea<l  and  neck  of  the 
fV*njnr.  When  the  injured  hip-joint  has  been  the  Peat  of  chronir  rhf\i- 
imatic  artfin/ii*^  and  the  Iiml»  is  already  somewhat  shortened  before  the 
4iocident,  the  diniculty  of  diagnosis  becomes  irreat ;  here,  however,  the 
history  of  the  ease,  and  the  fact  of  the  shortening  not  being  of  reeent 
occurrence,  will  be  surilcient  to  eslabiisli  the  nature  of  the  injury.  The 
rfiftjrnosis  of  these  injuries  from  dUlocaiiona  will  be  considered  in  a  sub- 
sequent chapter. 

i'he  T**p(itmeM  nf  the  extracapsular  fracture  may  very  conveniently 
RDd  efficiently  be  conducted  by  means  of  the  lonjr  splint,  a  padded  Wt, 
if  necessary,  bein^  strap|>ed  firmly  round  the  hips  undernea.th  it;  or 
"the  plan  recommeuilfd  by  Sir  A.  C*H>|>er,  of  placinfij  the  paiienl  on  a 
double  ihclineil  plane,  with  both  feet  and  ankles  tied  toorether,  and  a 
hroad  Ix'It.  wcll-padde<l,  flimly  strapped  rouu'l  the  body,  so  as  to  press 
the  fragments  of  the  IrochanttM-  Mnnly  against  one  another,  will  be  found 
an  excfltent  mode  of  keeping  tlte  limb  of  a  proi>er  length,  and  the  frag- 
ments in  contact. 

Ocrmsionally  tlic  fracture  extends  through  the  trochanter  vxojor  and 
ttpfif-r  pari  of  tht*  nhaft  without  implicaliusj  the  neck  of  the  bone.  Here 
there  is  shortenini?  to  nbouL  three-fourtha  of  an  inch,  or  an  inch,  with 
mnch  eversion,  and  crepilns  readily  fi-lt.  This  fracture,  which  unites 
firmly  and  well  by  bone,  must  be  treatfd  in  the  shuic  way  as  the  lant. 

Compound  Fractures  of  the  Neck  of  the  Thigh-bone  can 
only  occur  from  bullet-wounds.  In  these  cases  the  choice  lies  l»ci«een 
ftmputation  at  the  hip-joint,  rcnection  of  the  injured  portion  of  bone,  or 
treating  the  case  as  an  ordinary  eompouu'l  fracture.  Tlie  choice  of  tlie 
Surgeon,  for  reasons  slated  at  p.  247,  lies  between  the  laUer  two  alterna- 
''ve«t,  which  are  the  onl^'ones  lliat  ntford  a  reasonable  h(»pe  of  aafety  to 
^he  f>nticnt. 

Fracture  of  the  Trochanter  Major,  by  wjdch  this  process  is 

'^»*t>kfn  'df  from  the  rest  of  the   bone,  is  descril>ed   by   Astley  Cooper, 

^^  ston  Key,  and  X^latnn  as  l>einij;  always  the  result  of  tlirect  violence. 

_^^  rnr^y  be  simple  or  comminuted.     The  fra«»nient  is  usually  drawn  up- 

^^^«r<ls  and  backwards,  rarely  ffirwartls;  and  more  rarely  it  remains  fixed 

^-*,^-  fil-rous  bands  in  iLn  imrtnal  pbicc.     The  symptoms  are.  separation  be- 

eeii   the   frn>!nients;  anil  crepitus  which  is  most   readily  obtained  by 

^^xio^  and  nbducliuj^  the  thigh   and  rotatini;  it  outwartls,  at  the  same 

^^    me  that  the  frnj^mcnls  are  firmly  pressed  lojjcther.     Then)  is  no  short- 

^""jiniz  of  the  limb.     The  exact  nature  of  the  injury  is  often  concealed  by 

«e  Bwellin;;  from  extravasalcd  blood.     The  fracture  is  very  rare  without 

*<>nipanyin<r  fracLiire  of  the  neck. 

2.  Fractures  of  the  Shaft  of  the  Thigh-bone  are  of  very  cnm- 
ou  occurrence;  every  pobbible  variety  of  the  injury  being  met  witli 
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berc.    They  are  asnally  oblique,  except  in  chilHrcn,  wheo  they  arc  cooj- 
mniily  iransvci-se,  mid  arc  oftoii  coniminnicd,  dotihio,  or  oiini|»<iunfi. 

TIk>  Siy/'K  are  well  maikL-d.  Tliero  ia  fihorteiiiii^,  usunlly  to  a  con- 
fiidt'rnhle  extent,  wiih  eversion  of  the  limb,  ('n-|iitus  readily  pi*o<ltieei1, 
niul  much  Rwdlinf^  from  the  ni»proximation  ol'  the  nttiichmeiita  of  the 
muHek'H.  The  lower  tVngnient  is  nlwiiys  drawn  upwards  ntid  to  the  inner 
or  outer  side  of  the  upper  one,  and  rotated  outwards;  and  when  the 
fraeliire  ia  Idyh  up  there  ia  a  jirtat  lendeiK^y  l«  anjiular  deformity,  in 
conseqnenee  of  the  prrjeetion  forwards  of  the  lower  end  of  tlie  ujiper 
fraiEireut.  In  all  eases  tltere  is  this  forward  proji'clinn,  and  in  most  an 
outward  displaeemont  or  ahduclion  as  well  of  the  upper  fragment  But 
in  son)e  instances,  though  more  rarely^  it  is  drawn  inwards  as  well  &a 
forwards. 

I  have  taken  three  opporluniiioR  of  nscertBiuinar  hy  dissection  the  con- 
dition of  piuLs  that  leadis  to  the  projection  forwards  and  lateral  displnce- 
meiiL  of  the  U»wim"  end  of  the  ui)j>er  frajimeut  in  fracture  of  the  femur. 
Tlie  first  4'a.se  was  that  of  an  old  man  who  died  about  three  hours  after 
uicetiufj  with  a  cnm])ound  (omminutcd  fracture  of  the  middle  anrl  lower 
thirds  of  the  right  thigh-lKUie,  and  in  whom  cversion  of  the  upi>er  frag- 
ment was  very  disunclly  tuarkcl.  U  was  found  tliat  the  gluteus  maxi- 
mus  and  uiedius  rouhl  be  divided  without  alfLCtiug  the  |Kisitiou  of  the 
bone;  but  n lieu  the  gluteus  minimus  was  cut  across,  it  yielded  sorue- 
wlint.  The  pyriformis  atul  external  rotators  are  now  felt  to  l>e  exces- 
sively tense  ;  and,  on  culling  these  across,  the  enil  of  the  fmsjincnl  coubl 
at  once  be  drawn  inwards,  nil  opposition  ceasing.  The  projecti<»n  for- 
wnr<l8  still  remained,  h<»wever;  and  this,  which  was  evidently  due  to  the 
tensir>n  of  I  he  psoas  auti  iliarns  muscles,  yielded  at  once  on  diviiling 
them.  It  wuid<l  thus  appear  that  them  must  be  a  double  displnct-mcnt 
of  the  nppt'r  fruti^uiont;  outwards,  de|>eudi)ip  on  the  actiou  of  the  extrru»I 
rotstors ;  and  forwards,  owing  to  the  contraction  of  the  psoas  and  iliacus 
niu'iclcs. 

The  second  ease  was  one  of  displacement  ftirwards  and  inwards.     H 
was  tlint  of  uu  elderly  man,  who  died  of  inlcrunl   injuries  about  half  tUL^ 
liour  after  meetinjj  with  iVac-ture  of  hoili  ildjrh-boues,  at  the  juueiion  of 
the  upper  and  middle  thirds  by  the  passage  of  a  earl-wheel  across  the 
thiuhs  and  body.     In  this  ca^e  nearly  the  same  contlitious  were  presented 
in  boili  limbs.    On  the  left  side  tlierc  was  an  obli^iue  fratlure,  wiih  sliort- 
enin^  to  the  extent  of  about  two  inches;  the  upper  fragment  waft  tilled 
forwards  and  rather  inwnrtls,  the  lower  one  beinij  drawn  up  behind  it  to 
the  extent  indicated.     On  diviiliiig  the  psoas  and  iliacus,  the  up|>er  ffftg- 
meut  could  be  depressed  slightly.     The  adductor  brcvis  and   {lectineua 
were  now  seen  to  be  teuse;  on  cutting  them  through,  it  could   be  still 
furiher  ilepressed.     It  was  nr)w  drawn  strongly  inwanls,  in  const'(|uence. 
of  the  extreme  tension  of  the  inlernal  rotator  muscles;  on  ciitting  them] 
throuu;!),  the  fragiuent  yielded  t'omplelely,     Part  of  the  adductor  magntiftj 
anil  of  the  arldtntor  loui^ns  was  t<»rn.    The  other  nuisoles  were  uninjurciU 
When  ('xl('Ui?i(>n  was  made  with  tlie  lindi  slrai;;ht  out,  the  llcxors  of  the 
leg:  offered  a  hlii<hl  re!*istaucc  :  tliev  were  divided.     The  vastus  externua 
was  next  cut  tliroui^h  ;  the  lower  fraunient  coubl  tiien  be  druwu  down 
quarter  of  an   inch;   on  dividing  tlie  vastus  iulLU-nns  and  crureus, 
yielded  one  inch  more;  on  cutting  througti   the  ndduct(»r  ma^uus  anci 
lorigus,  it  came  down  threeipuirters  of  nu  inch  more;  thus  makin;;  up 
the  two  iuehes  of  shortening.     On   the  right  side,  the  fracture  w;is  the 
Bame  us  lliat  in  the  other  limb.     Theeffeui  of  the  section  of  the  dttferent 
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tnusflcA  WAS  the  «ame;  but  Lhe  vastus  extcrniis  seemed  lo  take  a  eoine- 
wbnt  Inrizcr  slmre  in  the  (tistplaccim'nL  of  ttit?  lower  frauinciit. 

T1k»  Trfntment  of  frnotiiivs  of  the  slmft  of  the  tlu;;li  Itone  may  1*0 
confliirieil  in  hix  <Utfereni  ways,  each  of  wliieh  presents  ntlvniitAi^es  in 
pnriicnlnr  cases;  heuee  an  cxclusivu  pliin  of  ti-entnieiit  sUoulil  nut  he 
followed. 

WliuLever  treatment  is  adopted,  and  however  earefnlly  it  may  be  car- 
ried iMit,  the  Stirgenn  intint  not  bt^  disappoinicd  if>  in  Lhe  nduk,  a  cerc.iin 
amount  of  shorivning  be  lelt.  This  is  more  piiitknlaily  lhe  ease  where 
the  rrartiire  is  oltliqiie  and  high  up:  the  mare  transverse  and  the  nearer 
the  condyles,  on  tlie  other  hand,  tlic  less  will  be  the  liability  to  shorten- 
ing. In  children,  nnion  may  almost  always  be  proi-nred  without  any 
«bort4-riing  of  the  bone.  But  a  slight  ilirainution  in  the  length  of  the 
limb  is  in  roalily  of  no  consequence,  and  gives  rise  to  no  inequality  of 
gait;  the  pelvi«,  bj*  the  obliqniiy  it  assumes,  remedying  this.  It  is  only 
when  the  shortening  excee<|N  half  or  three-quarters  of  an  inch,  thajt.  it  is 
important  and  occasions  tlfformiiy. 

1.  The  fracture  may  be  titiatod  by  simply  rolaxinfj  the  muscles  of  the 
limb.  Tliis  is  efftcteil  by  laying  it  upon  its  outer  side,  flexing  the  thigh 
Weil  upon  the  abdomen  and  tht*  leg  npfxi  the  thigh,  and  supporting  the 
limb  in  this  position  by  nn  angular  w'Hiden  or  leather  splint,  extending 
fVom  the  hip  to  the  tcneo  or  outer  ankle,  and  by  a  short  inside  thigh- 
splint.  This  posili«in  I  hare  occasionally  adtipted  in  fractures  alioiit  a 
coaplo  of  inches  below  the  trochanters,  in  which  there  is  a  great  tendency 
lo  the  projection  outwanls  of  the  lower  end  uf  the  upper  fragment,  and 
have  found  these  cases  turn  out  better  iu  this  way  than  by  any  other 
plan  of  treniment. 

S.  Extent-ion,  without  regard  to  muscular  relaxation,  by  means  of 
Mston's  or  Pcsault's  long  »p!int  and  perineal  baud  (Fig.  181),  will  l»c 
fouml  a  mo»t  successful  plan  of  treating  fractures  iu  the  middle  and 
lower  parts  of  the  thigh. 


f^MTl-y 


Fig.  IBl- 


■f — T 

-Lliton't  Loaf  SpUnt. 


fn  employing  the  long  splint  for  the  treatment  of  these  fractures,  rare 
rnant  be  taken  thai  it  Iw  of  sulBcient  length  to  cxtcntl  about  six  inches 
Mow  the  »ole,  and  nearly  as  high  as  the  axilla.  The  prrinc-al  band 
nhonhl  c<>n*(i3t  of  a  soft  handkerchit'f  covered  with  oiled  silk,  and  must 
be  gradually  tighlcncil.  If  the  perineal  Imnci  occasion  exi'oriation  or 
Untinc  pre»««iiro,  no  as  to  necessitate  its  remi^val,  I  have  found  advantage 
from   U  ■)  extension  wiih  a  lieavy  weight  altached  to  thu  lower 

md  of  \i\..     A  very  ingenious  appliance  has  been  conlrived  by 

niy  lat«  Honse-Snrgcon.  Mr.  U.  Bnckslone  Browne,  for  t-m ploying 
rIaBttts  cxlvnijions  from  the  foot.  It  con&ists  of  a  brass  cuLch,  such  aa 
%m  n!»«d  for  the  atrings  of  window-blindfl,  attached  to  a  vn1cantz<-d  rub- 
Ihst  ring,  wliit-h  Is  connected  with  a  transverse  piece  of  wood  tixcd  to  the 
leg  b\  adhesive  Birap»(Kig,  182).  By  means  of  this  contrivance,  elastic 
tradiou  can  l*e  kept  np  to  any  iicgrec  required,  without  the  danger  of 
g&lliug  Uie  akin  uf  the  instep. 
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In  0(1968  of  compounfl  (Vnctnre,  where  the  nperlupe  exists  in  the  pon- 
terior  ami  outer  part  of  the  limb,  I  bnve  found  n  long  thigh-splint,  made 


FIc.  162.— Brawne'i  Elattlc  Cstck. 


of  oftk  anrl  brncketo(!  opposite  the  sent  of  injury,  the  most  convenient 
nppuriitiis,  eniihliiig  the  linih  lo  be  kept  of  a  proper  length,  aud  the 
Wound  to  be  dressed  at  the  same  time  (Kig.  ltJ3). 


Fig.  l!^3.-CompouDd  FrActur«  uf  fh*tl  of  Ttilgb-lkiDo:  Trttiittn4>nt  hy  Brmekel«il  Lonx  Sptlne, 

8.  The  double-inclined  plane  is  especially  Uftefnl  in  many  coropounH 
fractures  of  the  thigh,  ofton  admittinjr  iironlcr  fticililies  for  dre»4itig  tho 
wound  and  the  genernl  management  of  tlic  case,  than  any  other  appa- 
ratus thnt  can  he  applied. 

4,  Extension  of  t  he  limb  by  the  attnchment  of  a  weight  to  the  foot,  a 
plan  of  treatment  employed  by  James,  of  Exeter,  and  perfected  by  Buck, 
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r|iiirM  tor  cxtonsSnn  bIiojiW  vary  In  the  ndnlt  from  five  to  ten  ponnrls. 
'I'lie  cnnnlor-fxtrndintf  menna  c(»nsiBt  of  a  |>eriiiertl  bniul,  whii'h  should 
l>c  of  Imlinrtibher  tnhitt^  properly  cnvercMl  with  intislin  and  rnHluiied  lo 
t.lj«  Iu>ai1  iif  tlie  1ie<l:<U*n(l  by  incAns  of  strnpH. 

&.   8u«|HMif»roii  of  tlie  limb  from  n.  splint  applied  along  the  anterior 
4i,8pect,  ns  ta  Pig.  IB-S^  has  been  recommended  by  N.  R.  Suiiih,  of  Baltl* 


Vl#t  119.— Limb  »a«p«t)diril  from  VjiUm  bf  BUbk«,  prvpftrittot?  lo  ■pplltatluo  of  RolUr. 


^k)ori9.     Ab  a  general  plan  of  treatment,  it  ia  not  likely  to  bo  found  ad- 
"*"«nitng<K>n8.     But  it  is  eany  to  niiflerslnnd  that,  in  certain  oases,  ivIkm'o 

^^Jury  H'uA  done  to  the  soil  parts  of  the  limb  |>06terioiiy,  it  migbl  bo 

-^V^iinil  very  useful. 

6«   Tlie  siarehed  or  plaster  bandajre  may  be  employed  in  most  cases, 

^n    treating  frnclureH  of  the  shaft  of  the  thiu;h-lione  wjili  the  starched 

l>»nclAge,  the  futlowtn;^  plan  will  be  fomwl  convenient.     The  limb  Hhotdd 

%^«B  c*v«rnly  find  thickly  cnvelof>e<l  in  a  layer  of  cotton  wadding;  a  lung 

1^'  I    strong  pasteboard,  about  f.>ur  inches 

X\  »;d(c'd  in  starch,  muKt  nt-xt  Iw  applietl 

Vo    llic    po.stiTior  part  of  the    litnb,  fiotn    the 

*ftftle9  U>  the  heel.     If  the  patient  he  very  nuia- 

Otilnr,    nnd    thu    thigh     large,    this    must     be 

*Xrcoj^lli»n('d,  e!*|j*Tiutly  at  its  upper  part,  by 

^*vi«g  «hp8  of  bandage  pasted  upon  iu     Two 

^nrr<*tver  >t)ip8  of  pasteboard  arc  n<iw  placed, 

^»nc  nlong  each  side  of  the  limb,  from  the  hip 

V<j  tiic^  uiikle,  unrt  another  shorter  piece  on  the 

Vc^re    |»art  of  llic  thigh.     A   double  layer  of 

%  •  1  biiuiliige  should  now  Ix*  applied  over 

1 .  -Ic,   witli   a   strong  and   welbstarchcd 

«!>  It  should   be  cut  up  and  triniruetl  on 

l ,  »nd  or  third  day,  nn<l   then  rc-apptied 

tti    th«    iHHUfl]   way.      With  such  an   npp:iraLns 

^«  tlii>*   ^   liuve  treatcil  many  fractured  thighn, 

^»oth    in  adults  nnd  iu  children,  without  lon- 

Quciui'iit  to  hed  for  more  than  titrec  wr  four 

^ay<>9   nitd   with   little    if  any  shortening   or 

dvfurtnity  being  left  (Kig.  UO).     The  points 

%^  tui  specially  attended  to  ure,  that  the  back 

l>a»l*fboard  Hpliut  be  very  strong,  at  the  up|»er       y,^.  ,gfi..|,,„„ton ■.  Do«iiu 

l>art  ebp**ciully,  and  that  the  spica  be  well  and         Thigh  sviior  win.  cr^»«B*r. 
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flrmly  applied,  so  that  the  hip  and  the  whole  of  the  pelvis  may  be  loi- 
movnMv  llxcd. 

A  aimpie  coviniiyiuted  fracture  of  the  thigh-bone  is  usually  best  treated 
on  the  iloiililc  iiuiliiieil  plane  for  tliu  first  three  weeks,  after  which  it  may 
be  put  up  ill  the  stnrched  bandngc. 

In  frnetures  of  the  femur  in  children,  it  is  often  dinicMilt  to  mnintnin 
good  position,  owing  to  the  extreme  restlessness  of  the  pittient.  In  hik-Ii 
cntica  Hamilton  reconimenOs  thai  n  long  splint  be  applied  to  the  sounil 
thitjh  i\A  well  ns  to  the  broken  one.  The  two  aplinis  arc  eonneoted  to- 
gether at  till'  bottom  by  n  transverse  bar  {Fi-:.  18ti).  I  can  s)>enk  iVom 
experieni-e  of  its  use  of  the  very  great  advantages  of  this  method  in 
young  children. 

The  Treatment  of  Compound  and  Comminuted  Fracture  of 
the  Thigh-bone  will  \i\ry  according  as  the  injury  arises  from  gun-shot, 
or  is  an  areident  of  civil  life.  In  the  former  case,  lor  reasons  stated  at 
p.  247,  anipnialion  should  at  once  be  performetl  if  the  fracture  be  below 
the  uppur  third  of  the  bone.  When  the  upper  third  is  splintered,  the 
result  of  amputation  is  so  very  unsatisfactory,  that  the  pstient  may  have 
a  belter  prospect  of  recovery  if  tlie  limb  be  trcat-cd  in  splints,  and  an 
endeavor  ma<1e  to  save  it,  disarticulation  at  the  hip-joint  in  such  cases 
being  almost  invariably  fatal. 

When  a  compound,  and  even  a  comminuted  fracture  of  the  thigh-bone^ 
occnrs  from  one  of  the  common  accidents  of  civil  life,  the  line  of  practice 
is  not  so  'leflncd.  The  course  that  the  Surgeon  adopts  must  be  intluenciMl 
by  the  extent  of  injury'  done  to  the  soft  parts,  more  particularly  to  the 
main  bloodvessels  of  the  limb.  If  the  integuments  and  muscles  be  ex- 
tensively torn  and  laecratetl,  or  if  there  be  reiison  to  believe  that  the 
femoral  vckscIs  have  suffered,  amputation  must  be  practised.  But  if  the 
woimkI  be  but  small,  made  by  the  perforation  of  the  bone  rather  than  by 
the  violence  which  occasioned  the  fracture,  and  if  the  vessels  lie  unin- 
jured, an  attempt  must  be  made  to  save  the  limb,  which  should  be  put 
up  on  the  tlouble  inclined  plane  or  in  the  long  bracketed  splint. 

The  treatment  of  the  complication  of  a  wound  of  the.  main  arUry^ 
femoral  (»r  popliteal,  with  and  by  a  fracture  of  the  thigh-bone,  will  vary 
acconling  as  the  injury  is  compound  or  simple.  Such  an  acci<1ent,  com- 
plicating a  compound  fracture,  would  probably  be  a  case  for  inttuediate 
ainpntalion.  If  the  fracture  be  simple,  and  aditfnscil  traumatic  anuuri^m 
form  in  the  ham  or  lower  part  of  the  thigh,  we  must,  in  accordance  wiiU 
the  principles  laid  down  at  page  384,  ligature  the  superllcial  femoral 
artery,  niiless  gangrene  he  supervening,  or  have  actually  8Ui»crvene<l, 
when  the  thigh  must  be  amputated  above  the  fracture. 

In  discussing  the  treatment  of  these  accidents,  in  which  the  question 
of  amputation  of  the  thigh  is  raised,  I  cannot  too  strongly  slate  my 
conviction  iliat,  unavoidable  as  it  undoubtedly  is  in  some  cases*  as  the 
only  ftUernalive  lelt  to  the  Surgeon,  this  operation,  ^vlien  practised  pri- 
marily yio/'roWwrfu  of  the.  ihifjh  bone^  is  one  nf  the  most  Intul  in  surgerj-, 
and  frhoiild  fltcordini,dy  not  be  too  hastily  resolved  npim. 

3.  Fractures  in  the  Vicinity  of  the  Knee-Joint. — The  lower 
eiul  ul'  the  thit^h-bonc  may  be  broken  across  transversely,  thiuugh  the 
line  of  junction  between  theepipbyi^es  and  ttte  shaft,  IkjUi  condyles  baxng 
detachfd.  This  most  readily  occurs  in  children,  from  the  lower  epiphyt«e8 
not  tjcin^  as  yet  solidly  united  to  the  shaft  of  the  bone.  Jn  other  cases, 
the  fracture  extends  through  one  of  the  condyles,  detaching  it  from  the 
shafl  of  the  bone.     The  readiness  with  which  crepitus  can  be  felt,  the 
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lino  of  fraettire  made  out,  nnd  the  displarcment  re- 
iiiuvfd  liy  IritornJ  prussare,  ilutoriuiiies  at  once  the 
iijiluio  of  tUis  acvideiiL. 


Wig.    IK7.  —  IiitpActM 
fTMCtnre   ttt    L«w«r 


9\g».  t!^.lS§  — C^nmlniitftd  fnctar*  at  C«d4j1««  fniai  fttU 
00  ik«  B«at  kacfr*. 

When   the  fi'miir  is  fractured   trnnsversely  imm&> 
<^irtlely   nlKt\'e  the  condyles,   the    lower   frayraent    is 
fxiwerrnMy  acted  on  by  the  ^nstrocncinins,  )ilai)laiis, 
and  |>opliieu9  miiscleH^  which  flex  it  upon  the  tibia, 
cnusiri*;  its  upper  extremity  to  project  backwards  into 
the  hatn,  while  tlie  lower  end  of  the  upper  rrnvnient 
rests  on  its  anterior  snvface.    Thus,  atlhon^:!)  the  limb 
may    Ik'   apparctiily    cxtemlcd,    the   knee-joint   is    in 
reality  llexc<l.     If  a  limb  in  this  condition  were  pnt 
UJ1  un  a  loiio;  splint  and  extension  made,  the  displace- 
ment would   Ik?  inufoased,  and  non-union  of  the  finc- 
tnre  would  very  likely  result;  or,  if  union  tlid  occur,  the  utility  of  the 
limb  would  be  most  Ki-riousty  impaired,    liy  putting  the  limb  on  a  double 
inclined  plane  in  a  flexed  condition  the  deformity  is  at  once  removed,  the 
fractured  ends  of  the  Itonos  cominp  inio  jierU'Ol  opposition.     I  have  had 
««\enil  canes  of  impacted  fraclure  in  tin's  situation  under  ray  care,     fu 
<uio,  the  upfM-r  fragment,  which  was  veiy  otiljque,  was  Qrmly  driven  into 
the  canceliou»t  structure  of  the  lower  one  <Fiif. 
187).     In  another  cnse,  the  coiid^\!es  of  both 
thi*:h-ltones  were  8plinlerc<{  into  a  number  of 
fragments  nmont^si  vtbicli  the  shafts  were  im- 
pactcii.     Kxecllcnt  union,  however,  look  place, 
the  »«kin  having  l>ecn   uniiijure<l.     In  I  he  ca^e 
from  nhii'h   Kigs.  188  and   IHH  were  laken,  ihc 
pAtietit   fell   fiom  a  great  height  on   tiie   bent 
kiieet).     In  one  knee,  the  anterior  ciucial  liifn- 
inFOt  lind  torn  up  a  piece  of  the  tibia,  to  whit-h 
il  wiw  altaclie<l.     In  the  other,  the   p-islerior 
crucial   ligament  had  lorn  out  n  piece  of  ttie 
femur,  and  ibe  bone  wns  flssuretl  a  long  way 
tJ^i  1»etwcen  the  condyles. 

Pniclui-e  of  the  lower  end  of  the  thigh-bone, 
;*oniiiiunicaling  with  o|H'n  wound  of  the  knee- 
iut,  is  necessarily  a  case  for  ampuuuion. 
FBAcrrRK  or  the  Patella  may  l>e  the  re- 
tell of  direct  violence  when  the  bone  is  often 
*'  '.ute«l,   or   even    broken    longitutlinally, 

'  _     }>li1,nnd  the  joint  possibly  injured,    but 

*»  X  o^i  iVeqnenllv  it  occurs  as  the  consequence 
^^•*  the  stulden  and  violent  acliuu  of  the  exteu- 
YOU  1—29 
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Bor  ma^ctoB  of  the  ihigli,  in  llie  attempt  n  {lerson  mnkPH  to  Afire  bimaetf 
fi'oin  ftilliiig  when  he  siicUK'nly  slips  bnekwards.  The  knee  btiing  semi- 
flexed, the  putella  re»tH  on  it  onlv  in  its  transverse  axis,  and  \h  reudlly 
8nn|>|>e<l  ncross,  mneh  in  the  same  way  fts  ''>ne  htvnk**  a  ftlitk  acniss 
some  i^esistltig  oiiject.  All  fractures  ot  the  patelln  rrom  ninseular  Hetioii 
are  transverse  (Fig.  190).  The  pniient  doen  nut  hrenk  his  pniclta  in 
these  cn&es  by  falling  upon  it,  hut  he  fallK  because  llie  patella  has  lieen 
broken  by  the  vioh'ut  and  nlinoHi  spasmodie  action  oC  tlie  cxttMisors  of 
the  thipli  in  liis  efforts  to  cave  himself.  In  consequence  of  these  frac- 
tures being  oceaHiftned  hy  miiHcutar  action,  they  are  more  frequent  in 
men,  especially  about  the  niiiMle  pertod'of  life,  leas  common  in  women, 
and  extremely  rare  in  children.  I  have  once,  however,  had  under  ruy 
care  a  child  under  ten  years  of  ape,  who  had  a  transverse  fracture  of  the 
patelln.  It  not  nnfreqncntly  hnpptns  wlien  one  patella  has  been  fractured, 
that  the  nnsteadinehsof  gait  causes  the  opposiieone  to  be  broken  by  niiiR- 
onlar  action  in  an  etibrt  to  save  a  fait.  Tlie  same  patella  may  be  broken 
more  than  once;  in  the  eases  that  I  have  seen,  the  second  fracture  lia* 
alw:iys  occurred  in  the  upper  fragment,  a  little  above  the  line  of  the 
orifiinal  fracture. 

The  Signu  of  this  fractnre  are  very  evident^    "When  it  is  transverse, 

and   h:i8  been  protlui-cd   by  niiisci»lar  action,  tlie  fihrtius  expnn.sion  over 

the  \\oup.  is  torn;  and  the  8e|taration  lielween  the  fragments  ( Figa.  I90» 

191  j,  which  is  much  increascii  by  hending  the  knee  (Fig.  19:2),  and  the 

iualiility  to  stand  or  to  raise  the  injured  limb,  indicate 

what  lias  happened.     When  it  has  t>eeii  pn^luced   hy 

direct  violence,  the  muscles  iK'ing  at  rest,  there  is  little 

or  no  separation,  even  though   the  fracture   l>e   trans* 

verse.     In   such  cases,  and  when   it   is   longitudinal    or 

comminut(Mt,  the  civpitus  and  mohility  of  the  fraguiftits 

point  it  out.     immoibately  on  the  occurreuee  of  a  trans- 


flfT.  lin.*Fr»'-tnr#d  PatKUft: 
Stde  fiflw  of  tlMb,  itrttiifat. 


Flf.  103.— Fr»BtQr«  of  PtttelU:  SeparaUon  t>«<we*n  VmcBvttU 


verse  fraotnre  of  the  patella,  the  knee-joint  awells  up  owing  to  the  effu- 
sion of  blood  into  the  synovial  membrane.  This  swelling  subsidea  aHer 
a  few  days'  re^t. 

Mode  of  Union. — When  the  bone  ia  broken  transversely,  It  very 
rarely  indeed  unites  by  osseous  matter,  in  consequence  of  the  wide  sepa- 
ration of  the  fragments;  there  are,  however,  two  or  three  cases  on 
record  in  which  this  kind  of  union  has  taken  place  in  these  fractures. 
In  the  longitudinal  and  comminuted  fraciurcs,  osseous  union  readily 
occurs,  the  Irugments  remaining  in  close  apposition.  In  the  majority  of 
cases  of  transverse  fracture,  the  fragments  remain  separaied  by  au  in- 
terval varying  from  one-fourth  of  au  inch  to  an  inch;   but   in    some 
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instBHces  llie  pap  is  munli  greater,  araoiinting  even  to  four  or  five  inches. 
When  ilie  s<'imr:ition  does  not  pxceeH  nn  inch  unH  n  lisiH*,  the  f^np  is 
usnnlly  tilled  up  hy  fil)roii8  or  ligamentous  tisi^ue.  uniting  the  iViiginentfl 
firmly.  In  some  of  the  cases,  however,  in  which  the  sepanilion  brlween 
the  fiMi^mcnla  does  not  exfec'd  this  distance,  and  in  most  of  those  in 
which  it  extends  licyond  it,  W.  AdninH  has  found  that,  the  fracture  is  not 
iinite<i  by  any  ph\!«tic  matter  that  has  heen  thrown  out.  hut  tliat  the 
fragments  are  bound  together  simply  by  the  tliickened  fascia  which 
pasM5fl  over  tlie  patelln,  with  which  \»  incorporated  the  bursa  paiellie. 
Adams  finds  that  the  ap^inourotic  structure  thus  uniting  the  fragments 
nmy  Ite  arranged  in  different  ways.  Thus  it  may  pass  Itetwecn  the 
fragments,  nucl  be  adherent  to  lite  anterior  perioslt'al  surface  of  Iwtli ; 
or  the  connecting  aponeurosis  may  be  reflected  over,  and  be  adherent  to, 
both  the  fractured  surfaces;  or,  lastly  (and  this  is  the  most  frequent 
form  of  arrangement),  the  connecting  aponeurosis  may  i>a.ss  from  the 
periosteal  stirface  of  the  upper  fragment  of  the  fractured  surface  of  the 
lower  one,  to  which  it  becomes  closely  and  firmly  unite<l.  In  the  ma- 
jority of  cases,  when,  united  by  aponenrotic  tissue,  the  frugmenis  gape 
somewhat  towards  tlie  skin,  coming  into  better  contact  posteriorly. 
Thus  it  woidd  api»ear  that  a  patella  fractured  ttansversely  may  unite  in 
two  ways;  most  frequently  by  the  intervention  of  thickened  aponeu- 
rotic structure,  and  next,  tiy  a  ligamentous  or  fibrous  band.  Of  31 
s|>eeimen3  in  the  Londcm  mnsetiins,  examined  by  Adams  it  was  found 
that  in  15  aponeurotic  union  hml  taken  place,  in  ]2  ligamentous  union, 
and  in  the  rL>maining  4  the  kind  of  union  could  not  be  determined. 

The  nponenriitic  union  always  leaves  a  weakened  limb  and  an  unpro- 
trcted  joint;  for,  in  consequence  of  the  separation  of  tlie  fragments,  the 
folding  in  of  the  fascia,  and  its  adhesion  to  the  capsule  of  the  joint,  the 
finuers  ran  be  thrust  in  between  the  articular  surfaces  of  the  knee. 

Treatment. — In  many  cases  of  fracttired  patella,  tlierr  is  rather 
severe  inUauimalory  action  in  the  knee,  with  great  8yn(»vial  etiusion. 
This  rcqturcs  to  be  reduced  hy  rest  and  the  application  of  evaporating 
h'ticMis,  liefore  any  other  treatment  can  be  adopteti.  When  this  has  been 
eflVcleil,  means  must  be  taken  for  the  union  of  tlic  fragments ;  with  this 
view,  the  princi]<al  point  to  be  ntlende<l  to  is,  to  keep  them  in  sulHciently 
close  npposiiion  for  firu)  ligamentous  union  to  take  place.  The  upper 
fragment,  which  is  movable,  an<l  has  been  retracted  by  the  extensor 
inuscles  of  the  thigh,  must  be  drawn  down  so  as  to  be  approximated  to 
llie  lower  one,  which  is  fixed  by  the  lii:a!nenluni  patelhe.  The  approxi- 
ioali«rn  of  the  fragments  may  be  elTi.'cte<l  either  by  [losilion  and  relaxa- 
tion of  the  muscles,  or  by  mechanical  contrivance.  Simple  position 
usually  suffices  for  this  purpose,  and  must  be  attended  to  whatever  me- 
chanical appliances  are  used.  By  placing  the  patient  in  a  semi-recum- 
U'nt  position,  and  ^evaling  the  leg  considernlily,  so  as  to  relax  the 
muscles  of  the  thigh  completely,  the  upper  CragMicnt  may  be  brought 
down  to  I  he  lower  one,  and,  if  necessaryi  niay  be  retained  thert',  ulYcr 
liny  \<*ci\\  inflannnation  that  results  from  the  accident  has  been  sub*lued, 
hy  moulding  a  gutta-percha  cap  ncrurately  to  and  fixing  it  firmly  upon 
the  knee,  or  by  the  application  of  puds  of  lint  and  broad  straps  of  plas- 
ter. These  straps  of  plaster  may  be  applied  above  and  upon  tlie  upper 
fragment  in  a  diagonal  <lirection  from  above  downwanls.  They  should 
he  of  sutlicient  length  to  endirace  the  limb  and  the  hack  splint,  to  which 
they  are  to  l»e  fixed,  or  a  figure-of-8  bandage  may  be  api»lied  round  the 
limb  and  splint  together.  Thi!«  position  must  ha  nunntained  for  at  least 
six  wrcekfl  ;  ut  the  expiration  of  which  time  the  i^aieut  may  be  tklluv^vtAl 
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to  walk  ahonl,  wearing,  however,  an  elastic  knee-cnp,  or,  what  is  better, 
a  strni^bt  leallier  8)tlint  in  the  hain,  so  aa  to  prevent  tlte  knee  from  being 
bent  for  at  least  three  niuntliR.  If  this  procantion  be  nut  taken,  the 
union  Iwiwccn  the  IVagmcnia,  wliicli  at  rirst  appeared  to  Ik>  in  very  clofte 
contact,  will  grntlntiDv  len-^llien,  until  in  the  course  of  a  few  moiitba  au 
interval  of  Revortil  inches  may  he  found  between  Ihoin.  ]n  those  casei«, 
however,  even  tliougb  the  separation  between  the  fragnientH  lie  gr<>ut,  it 
is  rcmnrkHb!e  how  well  the  limb  may  be  used,  especially  on  level  ground ; 
ntid  with  the  aid  of  a  knee-cap  but  little  inconvenience  is  experienced  by 
the  patient. 

If  Lbe  occupation  of  the  patient  is  such  that  he  cannot  be  kept  at  rest 
during  the  treatment,  the  slarche<l  bandaf^e  will  be  found  very  useful, 
the  putient  being  with  it  enaltlc<l  to  walk  ahont  during  the  whole  of  the 
ti*eatnicnt.  The  action  of  the  bandnpc  is  much  increased  by  drawing 
down  and  fixing  the  upper  fruijment  by  two  broad  strips  of  pinsu'r  lirmly 
applie<l  atiove  il.  A  bnck  splint  of  pastel)oard  is  required  to  fix  the 
knee,  and  a  g<Ktd  pad  of  lint  with  a  figure-uf-8  bandage  should  Ix*  appliecl 
above  and  Ix'low  the  fracture  to  keep  it  in  ponition.  Jn  several  casei  I 
have  olitTiined  very  close  nnd  firm  union  between  the  fragments  in  this 
wny,  without  confining  tlie  patient  to  bed  alter  the  third  day. 

Various  attempts  have  at <lifferent  times  been  mafle  to  bringdown  and 
to  fix  the  upper  fragment,  ho  as  to  keep  it  in  contact  with  the  b)wer  one; 
or,  if  tliis  be  impracticable,  to  shorten  ihe  distance  between  them,  nnd 
thus  to  lessen  tho  length  of  the  bond  of  union.  With  this  view,  an 
apparatus  consisting  of  two  broad  bands  of  leather,  buckled  above  and 
below  the  knee,  and  united  bv  longitudinal  straps,  which  can  \h*  short' 
ened  at  pleasure,  ia  very  commonly  employed.  Malgai^^nc,  with  tliesnme 
view,  coiif>lrnv.ted  a  pair  of  donlde  huoks,  which,  lieing  lixed  into  the  two 
fragments,  were  drawn  lofrciher  by  a  rcix'w;  nnd 
Kvi*,  t>f  Tennessee,  ueconiplishes  the  snmet)bject 
by  means  of  a  ring  passed  round  the  fragments. 
j\ll  these  means  uiidouble<lly  secure  the  object 
for  which  they  are  intcinled,  and  each  maybe 
found  an  useful  adjunct  to  |>i>sJtion  in  any  given 
case.  ^Malgaigne's  h<KJktt  are  undoubtedly  lbe 
most  effectual;  Itnt  the  givat  objection  to  ihcir 
use  consists  in  the  pain  and  iiritntion  tltat  ai'e 
ollen  induced  by  their  penetration  of  the  skin. 

Mr.  Manning,  late  lionse  Surgeon  of  Univer- 
eily  College  llot^pital,  has  made  some  very  care- 
ful dissections  of  the  arterial  supply  of  the  patella 
(Fig.  I'Jai.  lie  finds  that  the  viiscidar  arch  by 
whi»'h  the  up|>er  fragment  of  a  broken  patella  U 
8!ip])lied  is  situated  at  the  very  hpoi  wliere  the 
greatest  nmonnt  of  pressure  is  usuiilly  applied, 
and  that  not  unfrcquently  the  interniil  suiierior 
and  inferior  articular  arteries  arise  from  a  com- 
mon trunk,  wliich  must  inevitably  lie  comproftsed 
against  the  internal  condyle  of  thi*  femur,  so  that 
both  fragments  may  thus  be  starved  of  blood; 
and  that  thin  want  of  proper  blrKMl-supply  has  an 
addititmal  tendency  to  prevent  firm  tmion.  As 
an  additional  evidence  of  the  ciiuipression  of  the 
nutrient  arteries  of  the  i»aieUa  by  theonliuary  apparatus,  I  may  nu-ntion 
that  Mr.  Manning  has  found, on  injecting  a  limb  thus  put  up,  that  all  the 
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arteries  were  filled  except  those  supplying  the  patella.  In  addition  to 
this,  Mr.  Manning  is  of  opinion  that,  in  the  ordinary  treatment  of  frac- 
tured patella,  tlic  apparatus  in  u^e  does  not  retain  the  fragment  suffi- 
ciently long  in  position,  or  control  the  muscles  efficiently. 

With  the  view  of  remedying  these  inconveniences,  Mr.  Manning  has 
coDStructed  the  splint  (Fig.  194),  of  which  the  following  is  a  duscri^)- 


Flg.  1»t.— VftDDtnif**  SpUat  for  Frftcturel  PateUa. 

tion.  It  consists  of  a  wooilcn  haek-piece,  a  little  wider  than  the  knee- 
Joint,  and  lonf^  enough  to  reach  from  the  sole  of  the  foot  to  the  gluteal 
fold,  and  provided  at  the  lower  end  with  a  foot-piece,  A.  At  the  junc- 
tion of  the  middle  and  lower  thirds  is  a  transverse  oblique  slit,  b,  one 
and  a  half  inches  long.  Strips  of  strong  ]>laster,  two  inches  broad  and 
lonj^  enough  to  encircle  the  thigh  and  overlap  by  some  inches,  are 
attached  to  a  calico  band,  c.  The  free  end  of  this  band  is  carried  through 
the  slit,  and  the  straps  of  plaster  are  open  on  the  upper  part  of  the  splint. 
A  |>iec*c  of  wood,  k,  is  attached  to  the  lower  part  of  the  splint,  and 
another  piece  of  corresponding  size  is  attached  to  a  loop  at  the  end  of 
the  calico  baud,  so  that,  when  drawn  down  and  the  splint  adjusted,  tlicse 
three  pieces  may  l»e  five  or  six  inches  apart. 

The  foot  au<l  leg  having  been  previously  bandaged  as  far  as  the  lower 
edge  of  the  patella,  and  the  splint  padded  so  as  to  leave  the  slit  un- 
covered, the  strapping  is  heated  b}'  means  of  a  bottle  of  hot  water  (which 
Is  more  convenient  than  a  strapping-tin),  and  while  an  assistant  draws 
down  the  up|)Cr  fragment  by  grasping  the  muscles  of  the  thigh,  the  straps 


Tfig.  191.— Mannlajf'*  Splint  appMM. 

of  plaster  are  carried  firmly  round  the  limb  from  above  downwar<ls,  ex- 
tending from  just  below  the  gluteal  fold  to  witliin  three  inehen  of  the 
Upper  bonier  of  the  patella.  It  being  important  that  the  band  of  calivo 
should  be  kept  in  the  middle  line  beliind,  the  upper  part  of  the  thigh  is 
then  secured  to  the  splint  by  a  few  turns  of  a  roller.  Lastly,  as  many 
•laatie  ringe  (those  known  as  ^'office-bands''  answer  the  purpose  very 
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well)  as  will  serve  to  upproximtitc  the  fragments  without  cntisini^c  ^^o 
mui'it  p»iti  U*  the  patient,  are  passed  over  tbe  projccliiig  t-mls  of  l!ic 
pieces  of  wood,  lis  at  F,  Fijj.  195,  on  eocb  side  itf  t!ie  splint,  ro  as  to  ex- 
ercise 8nfflcient  traction  en  the  mtisdes  pulling  on  Hip  upper  frngmcnt.. 

Slitlnehs  of  the  knee  often  leniaini  t(»  a  very  ineniivenient  degre*^  after 
the  treatment  of  a  fraelnred  patella.  It  is  nHimlly  renieilied  by  friction 
and  niunipniHtioii.  But  should  it  not  yield  to  these  ruinoi*  means,  an 
apparatus  eonsisling  i>f  a  thij;h-und-leg  •piece  of  t*Li(f  leather,  united  by 
angularly  hinged  Interal  iron  rods,  and  having  an  Indiu-niblK.T  "accumu- 
lator,"' adajited  behind,  should  be  worn.  The  continue<l  Irnction  of  the 
•^accumulator"  wdl  arradually  Hex  the  knee.  But,  n«  the  knee  berf»mes 
bent,  the  chise  union  that  may  have  appenrcil  to  exi«t  lartween  the  fraji- 
menls  gradually  yields,  and  lliey  ga|»e  more  or  less  widely,  mncli  to  the 
disappointment  often  ol  both  Surgeon  and  pnticnt,  the  lipinienUiutu  band 
Btretehinglike  a  piece  of  Ytdcanised  Indin-rnbiHT.  Thi^t  cannot  be  litdped. 
There  is  the  alternative  Itetween  a  straiglil  ami  ^titt'  knee  witli  elose 
union,  or  a  fiexihie  and  mobile  one  with  gaping  of  the  frMamenL«.  Afivr 
the  knee  is  flexible,  lateral  hinged  splints  mtiy  be  worn  withuut  the  elastic 
strap.  The  lind)  that  exibls  ia  usually  perfectly  stniDg,  and  good  fur 
any  exercise  except  jnm[>ing. 

in  Simple  Comminuted  Fractures  of  the  Patella,  the  result 
of  direct  l>low.s  or  kicks,  the  frnirnieius  are  n<»t  niueh  separated,  and 
union  takes  place  readilj'  Ity  bone.  In  these  cafte^,  after  snbdnin>;  in- 
flammatory action,  which  usually  runs  hiijh,  the  atarehed  bandjijije  may 
be  applied,  nnd  the  knee  and  fragments  thus  l>oth  kept  immovable. 

Compound  and  Comminuted  Fractures  of  the  Patella,  es- 
pecially if  occasioned  by  hullct-wounds,  and  opening  the  knee-joint,  are 
oases  lor  immediate  amputiition. 

Necrosis  of  the  Patella  an  the  result  of  frneture  is  rare.  In  one 
such  case  wliich  vnas  nn<ler  my  care  at  the  lloApitnl,  the  patient,  a 
middle-aged  mnn.  had  met  with  an  ordinary  transverse  iVnctnre  of  the 
patella,  whieh  united  by  ligament;  two  yi-ars  nl'lcr  the  accicUMit,  and 
without  nny  fresh  injury,  he  came  to  the  Hogpit:d,  with  ucerosia  of  the 
outer  half  af  the  upper  fiagment,  whieli  w:us  completely  iletachod,  and 
lying  in  a  cavity  bounded  and  shut  off  from  the  j<int  hy  pbisttc  matter. 
1  cut  down  upon  and  removc<l  the  necrosed  fragment,  which  appearetl  to 
constitute  about  one  quarter  of  tlic  patella.  No  cause  could  be  asMigDed 
for  the  necrosis,  except  defective  vascular  supply  to  this  part  of  the  bone. 

Fracturks  of  TUE  BuncS  op  the  liKQ.— The  bone*  of  the  k'g  are  fre* 
quently  brokenj  the  fracture  of  the  tiliida  being,  as  a  rule,  at  a  higher 
level  than  that  of  the  tibia.  When  both  btnie.-*  are  broken,  I  he  fnictur© 
is  generally  situated  near  the  junction  of  llie  ndddle  and  lower  thirds, 
and  the  lower  fragments  are,  in  the  miijority  of  cases,  drawn  upward) 
and  betiind  the  upper  by  the  action  of  the  gastrt^cuiemius  muhcle;  ho  thai 
the  edge  of  the  upper  fragment  of  the  lihia  project?*  under  the  nkin  an* 
may  perforate  it.  In  some  instances,  hr>wever,  theibreotion  of  the  frm 
ture  is  such  that  the  lower  fragments  ride  over  the  front  of  the  up|>ej 
The  tihia,  though  a  stronger  bone  than  the  tibulu,  it  mo-^t  fre<pieiit| 
fractureii,  owing  to  its  Ix'ing  more  exposed  tmd  h-ss  protected  hy  im 
elcB,  and  n*ceiving  tnore  directly  all  Khocks  communicated  to  the  \u 
The  fractures  of  the  upper  part  of  this  bone  ai-e  usunlly  transverse, 
result  from  direct  violence;  those  uf  tlie  lower  part  are  oblique, 
proceed  from  indirect  violence.  When  both  bones  aiv  broken,  the 
kiints  of  fracture,  siieli  as  nhortening,  increased  mobility  at  the  soi 
[>iin»,  render  the  dittgnobis  easy ;  but  when  one  I 
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broken*  it  ia  not  always  a  very  simple  mntter  to  determine  (lie  exist- 
ence uf  the  fracture;  the  sound   bono  nc'tin>(  ns  n  nplint,  preventH  dis* 
fdAcement,  and  keeps  the  liml)  of  u  propur  lengtU  and  steady.     IT  it  be 
the  tit>tiL  altinn  that  lias  Item  btokm,  the  fraetiire  may  l>e  di^tected  by 
running  the  finger  nbinj;  the  siibcnliuieons  edi;e,  until  it  comes  to  a  point 
that  is  suraewliat  irregnlar,  pulFy,  nr  lender,  where  hy  accurate  exnniina- 
|tion  aorac  nitiliility  and   alight  crepitus   may  be  d<.aecte<l.     When   tlie 
filiula  alono  u  broken,  the  thick  layer  nf  the  peroneal  muscles,  ovciiny- 
UiH  ha  upper  two  thirds,  render  the  detcclii'tt  of  the  fracture  ditHcult; 
but  in  the  luwor  third  il  is  easy,  by  attention  to  the  same  aigns  that 
^Dccurreil  in  TracLured  tibia. 

In  the  Treatment  of  simple  Unoomplicated  Fractures  of  the 

IjOg,  every  possible  kind  ofapparaluM  h:Ls  been  used,    in  the  (najuriLy  of 

[fa*4e8^  where  there  is  but  little  disptacenient  and  swelling,  ordinary  teg- 

tptliitft  (Cline'ii,  well  padded,  are  eKtreinely  convenient)  are  readily  ap- 

(iic«l  anil  keep  tlie  bf»nc**  in  jjood  apposition.     These  may  l»e  kept  on  for 

first  few  days  till  all  swelling  has  abated,  and   then   replaced  by  the 

ihcd  or  plaster  bandages,     in  fracture  of  tlie  lei^;,  iudec  1,  the  slarclied 

age  or  the  Buvarinu  splint  is  espeeially  applic:iblc.     The  starched 

lage  should  be  applied  »»  follows,    TUv  liuib  haviui;  been  well  covered 

wadding,  a  Htron^  soakiid  pasteboard  splini«  four  iurbes  broad,  and 

enough  to  exteud  from  above  th«  knee  to  six  or  eijjht  inches  be- 

»nd  the  heel,  should  be  np|»licd  to  ihc  back  of  lIk'  leg.     The  projecting 

rniinul  pioce  is  now  to  be  turned   up  along  the  sole  of  the  foot,  and 

o  lateral  btrips  ad:iptcd,  (uie  to  eacli  »itle  ui  tlie  liml>.     Over  11114  the 

Tcbed  bantbi<;e,  ginjrtc  or  double  arcnnling  to  the  size  of  the  limb, 

iiist  be  tightly  applied.     AUer  il  in  dry,  al>out  the  end  of  the  second 

iy«  it  must  be  cut  up  as  represented  in   Fig.  143,  and  readjusted,  and 

le  patient  may  then  w:ilk  on  crutches  with  perfeia  safety.     M'lntyre's 

4>hut  (Fig.  lUfi)  will   be  found  of  great  service  in  the  earlier  i>eriotU,  if 


-*-  _  —I 


FV.  IN.— M'lDlyrr'a  SpUiil.  taod>fl<fJ  bf  Lltl-jo. 

,ere  1>c  much  erchymosis  or  extravasation,  aa  It  keeps  the  limh  in  an 
iV  position,  nu\\  ollows  the  rcndy  npi'licatiou  of  evaporating  lotions, 
apfdving  ttiis  sjilint,  ihcrc  are  four  poinlH  that  require  to  Ih;  attended 
:  1.  Tb»t  the  angle  be  convenient,  and  suitable  to  the  apposition  of 
■  *"'  "Miients;  S,  That  the  aperture  oorrespoinling  to  the  heel  be  cloned 
ttirns  of  a  roller  in  which  the  heel  m.iy  re^t  firmly,  but  with  a 
t^^fliouut  of  yielding  pressure  ;  3.  Th;it  the  foot  be  covered  with  a 
\'k ;  and,  i»  That  the  foot-piuce  be  raised  and  steadied  on  a 
'  k.  In  ftonjc  cnwes  of  fracture  of  the  bones  of  the  let^,  liow- 
v^'  .f*ti  app.iratut  ia  not  applicable.     Tliiis  is  more  particularly 
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tlie  case  when  the  fmctiire  is  very  o1)lique,  from  above  ilownwards,  an*! 
fVorn  befoi«  bnckwauls ;  in  Ihese  circuinslances,  the  tVagiiienls  cnnnot 
bo  brmivht  into  good  position  bo  long  as  the  limb  is  kept  extem1e<l  and 
resting  on  its  posterior  surfaee;  the  bones  riding  eons*iikMftbI>\an<1  one  or 
other  of  the  fraetvirod  entts  pressing  ii|K>n  tite  skin  in  hiicIi  a  ifny  ua  often 
to  ihieaten  ulcerniion  ]n  ihese  cn.ses  it  is,  that  divi^tion  of  the  tcndo 
Acliillis  has  been  recommended,  witli  a  view  of  removing  the  intlueiice 
of  mnAciilnr  contrnction.  ThiH  appears  to  me,  however,  to  l»e  nil  nnne- 
cessnrily  severe  procedure,  and  certainly  was  not  very  siicecsBrul  in  some 
cases  in  which  1  have  practisetl  it:  fur  although  the  tendon  was  exceed- 
ingly tense,  only  temporary  benefit  resulted,  the  displacement  reluming 
under  the  influence  of  the  other  muscles  inserte<1  into  the  foot.  In  these 
cases  the  bones  may  usually  l>e  brouglit  into  excellent  pf»silion  by  fii>xiug 
the  Ihigh  well  upon  the  abdomen,  and  the  leg  uf>on  the  thigh,  so  that 
the  heel  nearly  touches  the  nates,  and  then  laying  the  limb  on  its  outer 
side  on  a  wooilen  leg-splint,  provi<le<l  with  a  pro|>er  foot-])iece,  and  kce|>- 
ing  it  fixed  in  this  position,     in  some  cases  the  swing-box  (Fig.  19T) 


Ftg.  1LI7. — Salter'k  8w1ok-Ij(>x  fur  rrNrtiir<''(l  Lrg. 

will  be  found  an  useful  and  very  easy  apparatus.  In  soino  frnctures  of 
the  leg.  the  lower  eiul  of  the  up|>er  fragment  projects  considerably,  ami 
cannot  be  brought  into  proper  position  so  long  ns  the  knee  is  kept  bent; 
but  if  it  be  exti-Mide<1,  so  us  f*  relax  the  extensors  of  the  IhigU,  the  bono 
is  rendiiy  brou;^ht  into  good  position.  In  fnielurei  o(  tite  leg,  as  in  all 
injuries  of  a  similar  kind,  no  oite  plan  of  treatment  shotdd  hty  adopted 
exclusively,  but  the  means  employed  should  be  varied  and  suited  accord- 
ing to  the  |>eculiarities  of  each  individual  case. 

In  the  management  of  all  fractures  of  the  tibia,  the  foot  should  be 
carefully  kept  ns  nearly  as  possible  at  right  angles  to  the  leg.  If  it  lie 
allowed  Ui  drop,  so  that  the  toes  jMnnt,  there  wilt  be  a  tendency  for  the 
astragabis  to  slip  forwards  from  under  the  malleolar  arch ;  the  aukle-joiut 
being  thus  permanently  weakened  by  the  elongation  of  its  anterior 
ligament. 

Should  a  traumatic  aneurism  form  in  the  leg,  as  a  conRpquonco  of 
injury  of  the  pnhterior  tibial  artery,  compression  of  the  aufwrllcinl  femoral 
in  Scarpa's  triangle,  with  pressure  by  pad  and  bandage  over  the  pulsating 
swelling,  may  succeed.  If  not,  the  artery  may  be  liuaturef]  in  Scarpa's 
triangle  with  good  results.  Two  cases  f»f  this  kind  are  ix*uordcd,  one  In 
the  prttctiee  of  Du])uytrtn,  the  other  la  that  of  Delpecb. 


COMPOUND    FBACTUBK    OF   TIBIA. 


For  the  trMtroent  of  otiier  Complioations  of  simple  Fraoti 
of  the  Leg,  set*  pp.  37»,  t^t  i^rq. 

Compound  Fracturesof  the  Tibia  areor  mnre  frequent  oceurrei 

tlmn   p^ttnilur  injuries  of  nny  oiliei*  bone  in  Itiu  body.     Thin  in  r>wiiiir 

the  Ihiii  (*iivcringof  sofi  partH  over  the  anterior  and  inner  A5ipc<'t  of  t 

L  bone,  nn<i  to  the  fact  of  its  frnclnre  being  usimlly  obli(|ue-,  so  that  tl| 

r  sharply  pointed  end  of  the  upper  fragment  is  liable  tn  be  thrust  tlirougl 

the  internment,  when  the  biwer  part  of  the  limb  falU  backwards  as  thi 

injiire«l  person  is  bein<5  rnisetlofT  theground.    The  fracture  miiy,<if  cour*te 

■  also  be  renderec]  compound  by  the  same  direct  violence  that  breaks  ihcl 

IVme. 

I      Tlie   Trraimf.nt  tim\  probable  result  of  the  cast*  will  in  a  jf reat  measure 

'  depend  ti(>«»ii  the  way  in  which  the  fracture  Ims  been  rendered  cotn|>oiiml, 

and  <»u  the  amount  of  the  laceration  and  contusion  of  the  iute^mnents. 

Whrn  the  wounci  in  the  inte^runients  is  the  restdt  of  their  tranhfixion  by 

the  point  of  the  upper  fragment,  it  may  commonly  be  cirpsed  by  tlie  fbst 

Ljnti*ntion,  by  Inyinj;  over  it  a  piece  of  lint  Aoaki*d   iu  blood,  tincture  of 

lltenxoin,  or  collcKlion,  or  !>y  uninij;  Lister's  carbolic  aci«l  dre««in*j,  after 

ireUurtion  has  l>een  ejected,  and  the  liinb  put  on  a  MUntyrc's  splint,  the 

pjini  bcini:  left  uudisturbrd  as  long  as  i)o«sib)e.     Or  the  limb  may  be  put 

up  in  a  .starched  or  plaster  of   Paris  banda<ri>,  in  which  a  trap  is  cut  to 

4UI0W   tbt"  dressinji  of   the  wound,  as  represented   in   Fifj.  1 +;i.     Should 

there  hi*  fiitficnity  in  preventing  the  protrusion  *»r  iu  clfectinjj  the  retluc- 

tkon  of  the  pointed  frn<j;mcnt,  this  must  Ix*  cleanly  sawn  olf,  or  the  wound 

"he  enlarf{e<l  so  as  to  sink  it,  as  directed  at  p.  3S(i 

In  tli»  event  of  there  1x.'ing  great  contusion  and  laceration  of  the  soft 
parta,  as  when  the  fracture  is  rendeit^l  corn|>4jtnid  by  a  wagi^'Ui-wheel 
Jiassing  over  the  leg,  it  is  useless  to  adopt  the  routine  practice  of 
attenipling  to  <'lose  the  wound  by  biyintr  over  it  a  pie4*e  of  tint  soaked 
%%\  IdiMwl  or  colhxlion.  U  cannot  unite,  as  in  the  other  case,  by  the  first 
intention.  Suppuration  must  take  place,  and  this  is  best  met  at  once 
1>\  !be  application  of  water-dreMsing  after  i-eductitm.  Indeed,  in  cases 
of  ibia  kind,  the  greatest  tbinger  results  to  the  piitirnt  from  the  Surgeon 
^inatertntf  the  wound  over  with  a  piece  tif  lint  ren<K-re<l  hard  and  im|>er- 
XiouK  with  dried  blood,  or  attem)»iitig  its  ctoHure  in  any  oilier  way.  The 
inflnmniaCnry  discharges  are  prevented  from  escaping;  nnd  unhealthy 
|ius  fir  bn^ken  down  btoml  accumulates  in  the  limb,  which  becoines 
mreally  nwojlen,  tense,  n»d,  painful,  and  hot.  The  patient  becomes  rcst- 
lca» ;  high  irritative  fever  is  set  up;  and,  unlefls  relief  be  given  by  the 
armcuation  of  the  pent-up  discharges,  by  o|»cning  up  the  wounds  freely. 
ztn*l  |»erhaps  by  fk^e  incisions  and  counter-openings  as  well,  the  worst 
Torni  of  pywmia  will  almoNt  inevitably  ensue. 

if  the  tibia  Ih'  much  comminuted  and  the  fracture  compounil,  the  case 

U    naiially  one  for  amputation  ;    but  should    the   patient   be  young  and 

vi;^orous,  an  attempt  evi*n  in  such  cases  may  be  marie  to  save  the  limb. 

Ilrrr   n   ijftod   ileal    may  be    done    in    the   way  of    picking  out  detachccl 

of  itone,  and  sawing  tdf  smoothly  the  ja«»ger|  and  pointed  ends 

.  i  lhcr<'nt  fra^mi-ntj*      The  length  of  the  tibia  will  thus  be  lossencM), 

anil   the  patient  will  recover  with  a  necessarily  shortened,  but  otherwise 

I  firm  and  useful  limb.     Care  must  be  taken  in  the  after-treatment  of  such 

la.n*^e«  that    too  etfecrivu  extension  be  not   kept  up,  lest  a  gap  be  left 

IVm  twevn  the  fractuivd  ends,  whieh  cannot  be  Riled  up  with   callus;  the 

Bc-onarquentHi  iHiiiig  that,  in  the  attempt  to  obtain  good   length  of  Hmh, 

Hwraat  or  imperfection  of  consolidatii^n  results. 

H     111  iHjth  the  last  classes  of  cases,  tcnsioik  of  the  limb  from  deep  abscesa, 
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poasiMy  requirinji  incision, may  ensue;  or  tlie  oonsolidatton  of 

lure  and  the  healing  of  tlie  wound  may  he  retanlcd  by  necrosis 

of  the  Bpliiilers,  or  of  tlie  oxtrL-miLy  of  one  of  the  fragineiita,  gcnerully 

the  lower  one;  ni»d  not  luifiequently,  after  a  proper  but  nnstieeeasful 

attempt  to  save  the  limli,  tl»e  prol'iiseneas  of  the  auppnration  and  tlie 

amount  of  constitutional    debilit}-  may  render   imperative   secondary 

amputation  ahove,  nt,  or  hrlow  the  knee. 

Hgemorrhage  ih  a  common  application  of  compound  fractures  of 
the  hg.  When  vcuohh  and  moderate  in  quantity.it  may  be  arrealed  by 
position  and  coM.  Whin  primary,  arterial,  and  abundant,  proceeding 
from  laceration  ot*  one  of  the  tibials,  the  line  of  practice  to  be  aiiopted 
must  to  a  great,  extent  be  determined  by  the  Rittiation  of  the  fracture 
and  of  the  arterial  wound,  and  the  state  of  the  soft  parts.  If  the  » 
parts  be  much  torn,  and  the  wound  be  anywhere  above  the  lower  tl 
of  the  limb,  it  is  useless  for  the  Surgeon  to  attempt  to  secure  the  ble 
ing  vessels  by  gropinjj;  iimougst  and  under  the  deep  muscles  of  tlie  limb, 
infiltnited  and  disorganised  as  thc^'  are  by  the  injury  and  by  extravasa- 
tion. It  is  equally  rtiiilc  to  ligature  the  8U|>erl)cial  femoral  artery  for 
primartj  trnnmatic  ha?morrhage  frtmi  the  po-nterior  tibial  arU*ry.  Siicb 
an  o|)eratinn  cither  fails  in  arresting  the  hiemorrhage,  or,  if  it  stop  the 
circulation  sutficicntly  for  this,  gives  rine  to  gangreuL'.  There  i*,  con- 
scqueiitly  no  resource  for  amputation;  and  tlie  sooner  this  is  practised, 
the  belter  will  bo  the  patient's  chfince  of  recovery.  If,  however,  the 
fracture  l>e  situated  in  the  lower  third,  and  the  artery  be  torn  low  down 
in  the  limb,  where  the  vessels  arc  superficial,  and  mure  especially  if  the 
Injury  be  near  the  ankle-joint,an  attempt  might  be  made — provided  other 
circumstances  were  favorable — to  upply  a  ligature  to  the  bleeding  artery, 
and  thus  to  save  the  limb.  This  wotdd  be  m 
feasible  with  woiuid  of  the  anterior  than  of 
posterior  tibial  artery. 

Hut  useless  as  experience  Itas  provc<l  the  li_ 
ture  of  the  superficial  femoral  to  be  in  primary 
lia'raorrhagc  from  the  posterior  tibial  artery  ia 
compound  fractures  of  the  leg,  it  is  otherwise 
Hfvondary  hamiorrhage:  in  such  case-S  that  art 
has  been  tied  with  good  results,  in  several  iu- 
slances. 

Fractures  in  the  Vicinity  of  the  Ankle* 
Joint  are  itmongst  the  most  commou  injuries  of 
the  l>oue8  of  the  lower  extremity.  They  arc 
usually  occnsioned  by  twists  of  the  foot,  }»y  en 
ing  it  in  a  hole  whilst  running,  by  jumping  fr 
a  licight  to  the  ground,  or  otf  a  carriiiiic  in  rH| 
motion.  These  fractures  arc  usually  associa 
with  severe  strain,  or  even  dislocation,  of  tlie 
ankle.  Twist  of  the  foot  in  these  cases  must  nuc 
be  ('(mf<»undcd  witli  dislocation  of  the  ankle.  In 
a  twist  the  foot  carries  with  it  the  lower  fragments 
of  the  teg-bones,  and  the  mnlleolar  arch  in  a  more 
or  less  perfect  state.  In  a  dislocation,  the  fottt  is 
thrown  out  from  under  this  arch.  The  twist  of 
the  fool  is  almost  invarinbly  outwards,  with  the 
inner  side  downwards  and  the  outer  edeo  (ununl 
hnn«  .n.i  woi  In  fuiii  "P'  ^^  ^''®  »"***  remiiins  in  this  direction,  though 
Fracturo.   (Uiciiani.)  uot  ulwayft  to  the  cxteut  Ihut  Dupuytieu  states. 
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and  the  inner  mKlleolna  projects  unrler  the  akin.     Mont  commonly  the 
toca  *rc  tumcd  aomewhnt  oMiwnrtJs,  and  tlio  hoc!  inwArda. 

Fi-aotiireM  of  llie  lower  end  of  the  libia  and  Ubula  prtseiit  four  distinct 
varieties  in  degree. 

1.  The  tibuin  may  be  broken  two  or  three  inches  Alx>ve  the  malleolus 
externus,  the  <lvlioid  lignmenl  being  either  stretched  or  torn, 

2.  The  fibuiiv  may  be  fractured  about  three  inches  above  tlie  ankle, 
the  tip  of  the  malleoUia  internuH  being  spliutered  off  as  well  (Fig.  198). 
This  constimies  the  form  of  injury  called    Pott's 

Fracture,  and  is  )}erhapa  the  moat  common  frac- 
ture in  thin  situation. 

3.  The  filiula  may  be  fractured  about  three  inches 
Above  the  ankle,  and  the  lower  end  of  the  tibia  at 
the  same  time  be  splintered  off  in  an  oblique  direc- 
tion from  without,  downwardSf  and  inwards  (Fig. 
199). 

4.  The  inti-rnal  mnlleulus  may  alone  be  brokiMi  off, 
the  fibula  remaining  sound,  but  one  of  the  divisiijna 
of  the  external  lateral  lianment  being  torn  through. 

The   St'jnn  of  these  fractures  vary  somewhat  ac- 
eordinfr  lo  the  bono  that  i^  injured.   When  the  fibula 
alone  is  broken,  there  is  but  sliirhl  displacement  of 
Iho   foot,  but  great  pain  and    much  swelling,  with 
perhaps  indistinct  crepitus,  and  irregularity  of  out- 
line at  the  seat  of  A-ncture.     When  the  lower  part  of 
the  fibula  is  broken,  pain  is  produced  at  the  frac- 
tured part  by  squeezing  the  botiea  of  the  leg  toifctlier 
Ht  a  pifrint  distant  from  the  se^t  of  injury.     If  the  tip  of  the  inner  mal- 
leolus l>e  broken  off  as  well,  this    may  lie  ascertained    by  feelinu;  the 
rlepression  above  the  detached   fragment.     In   those  cases  the  crepitus 
is  m<>r<>  diHtinet,  and  tlie  displacement  of  the  foot  is  much  more  maiked, 
being  turned  somewhat  upwanU  and  outwarils,  and  the  patiiMit 
upon  itH  inner  aide.     It  is  this  peculiar  twist  of  the  foot  with  its 
mi  'iirnod  up,  and  the  inner  side  down,  that  constitvites  the  cba- 

m^-:  -'t;4n  of  Pott's  fracture.     In   those  oases  in  which  the  lovver 

«n<l  of  the  tibia  is  obliquely  splintered,  as  well  as  the  fibula  broken,  there 
«ro  not  only  the  onlinary  sigUH  uf  fracture,  with  evei'ision  of  the  toes, 
mod  a  correMpomling  turning  invvtirds  of  the  heel,  and  some  r(»tation  of 
«.»...  (*.,..►  outwards,  but  the  malleoli  are  widely  separated,  giving  an  ap- 
;  of  great  increase  of  hi^adth  to  the  j'>int ;  crepitus  is  very 
t  Milt,  and  a  depression  can  be  perceived  corresponding  to  tho  line 

<  ,   i       "irv. 

'I'  'oiffn^  of  these  cases  is  always  fraught  with  difficulty.     In 

c*oii  '(f  the  Rwcllii»g  and  inflammaliou  that  usually  occur,  it  is 

'•  out  the  exact  extent  and  direction  of  the  fracture. 
Lly  increased  by  the  small  size  and  **hort  leverage 
r.  f.  .til  by  tiie  IragmenlB;  an*!  ao  great  is  ii,  that  in  some  cases  it  can- 
i,..r  t.  fjverc<ime  by  any  amount  of  skill  and  patience  that  may  be  brought 
to  bear  on  the  trratuit^nt  of  the  injury,  but  a  certain  degree  of  displace- 
laent  rcatilts  ivs  the  necesHary  consequence  of  the  injury,  leaving  a  weak 
and  painful  joint,  the  mobility  of  which  is  seriously  impaireil. 

Iff  A»  usually  happens,  more  particularly  when  the  fracture  residbs 
from  dirrcl  violence,  there  be  a  good  deal  of  swelling  from  ecchyniosis 
&nd  inflammntory  action,  thi$  will  require  U>  be  auUIued  by  the  continu- 
ous apiilicatiun  of  cold,  and  the  limb  shouM  be  laid  on  a  splint.     If 
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there  be  not  much  displacement  of  the  foot,  the  treatment  may  best  be 
conducted  by  splints  with  good  foot*pieces,  and  the  starched  or  plaster 
bandage.  When  there  is  no  twist  of  the  foot,  perhaps  the  best  appa- 
ratus is  a  Mlntyre's  splint ;  or  the  limb  may  tie  put  up  in  lateral  leg- 
splints,  with  sood  foot-pieces,  and  swung  in  a  cradle.  I  have  found  the 
splint,  Fig.  200,  a  very  useful  appliance  in  cases  of  fracture  of  the  bouos 


Fig.  %Kt.— Hack  and  FluioQ  Splint  for  Frtetnre  of  Lower  Third  of  Leg. 

of  the  leg,  one  or  both,  in  their  lower  third.  The  apparatus  consists  oo  -^  As  < 
an  ordinary  leg-splint  cut  across  at  the  upper  part  of  the  lower  thircf^"*  *  rfhir 
the  two  pieces  being  united  by  a  double  rack  and  |)inion.  By  means  oo  ^''os 
this  mechanism  four  primary  movements  can  be  given  to  the  lower  parB.^^JI  P" 
of  the  splint,  by  which  the  various  displacements,  that  are  apt  to  occitf*=:>£>^*^^ 
in  fractures  in  this  situation,  can  be  counteracted  and  corrected.  Thw#  *^  ^A^h 
the  lower  end  of  the  splint  can  be  moved  backwards  or  forwards,  <m9  g^<~^  •  ^' 
wards  or  inwards  (Fig.  200),  and  by  the  combined  action  of  the  tw^^^      ^  ^^ 


Fig.  901.— Rack  and  Plolon  Lejf.Bptiat  applied  it  oorreot  Dl'plaeemsntof  Foolontwardi. 


the 


screws  a  compound  or  double  movement  may  be  impressed  upon  tf^ 
lower  fragments  of  the  broken  Iwnes.     It  is  in  cases  of  fracture  of  tf.^         '•"^ 
lower  third  of  the  fibula,  with  displacement  outwards,  or  of  Iwth  bonr*"*-^**®* 
low  down  with  tendency  to  displacement  backwards,  that  this  splint  m^*^     ^^^^ 


FRACTURKS   NEAR   ANELB-JOIKT. 


453 


>>€  fouiKl  most  iiserul.     It  mny  be  Applied  to  either  shle  of  the  leg,  as 

Vest  seems  to  suit  llie  vnne  in  question.     Whatever  nppnrnlus  is  used, 

oare  must  be  taken  to  keep  ll)e  8olc  of  tlie  f<tr»t  nearly  at  a  riglit  angle 

•with  the  leg.     If  the  toes  he  allowed  to  i>oint,  it  will  be  found  thai  thera 

h  in  some  cases  a  tendency  for  the  astragalus  to  roll  forwards,  aa  it 

were,  from   under  the  inallcnlnr  arch,     in  other  Instances,  nj^ain,  one  of 

the  6harp  angular  fragments  connected  with  the  bone  raay  be  pi'essed 

forwartis,  and  uniting  in  this  [position,  give  rise  to  pciiDanent  deformity. 

But  whatever  care  be  eni|)loyed,  or  apparatus  applied,  it  will  be  found 

impossible  in  some  eases  to  replace  one  of  the  thin  angular  fragments,  if 

it  l>ecome  twisted  on  its  axis,  and  project  sharply  under  the  skin. 

If  the  foot  be  much  twisted  outwards,  as  often  happens  in  Pottos  frac- 
ture, Dupuytren's  splint  sliould  l>e  applied  to  the  inner  aide  of  the  limb, 
»o  as  to  counteract  the  displacement  (Fig,  201*),  In  applying  the  appa- 
ratus, three  points  require  attention.  1.  Tlie  pad  should  he  folded  ilouble 
at  the  lower  end,  and  not  descend  Ivelow  the  ankle,  so  as  to  form  a  ful- 
crum, across  which  the  foot  may  be  drawn  to  the  inner  side.  2.  The 
iMDdage  shoidd  not  be  can  ieil  aliove  the  knee,  but  terminate  just  below 
the  flexure  of  the  joint.  3.  Tlie  knee  should  be  henl,  so  as  to  flex  the 
leg  on  the  thigh,  and  thus  to  reflex  the  strong  muscles  of  the  calf,  tvliich, 
by  drawing  up  tlie  heel,  and  causing  the  toes  to  point  downwards,  offer 
M  serious  ohstacle  to  the  maintenance  of  the  foot  in  a  good  position. 
Much  stiffness  is  always  lell  after  union  has  token  place,  the  ankle 
remaining  rigid,  weak,  and  Ui^eless  for  a  long  time. 


Flf.  m*.--Appn<>stion  of  I>iipnylrflB*k  Splint  la  Pou'*  rrkciart. 

In  Pott*s  fracture,  where  the  malleolar  arch  is  split  through,  a  peculiar 
deformity  is  apt  to  result,  consisting  of  widening  (»f  the  lower  end  of  llie 
leg  by  setmratiou  of  the  malleoli.  The  astragalus  is  ib iven  u|>wards,  the 
fthaft  with  the  inner  malleolus  projects  somewhat  to  the  inner  hide,  whilsL 
the  outer  half  of  the  malleolar  arch  is  carried  outwards  witli  the  lower 
ttui  of  the  fihula.  The  transverse  line  between  the  malleoli  is  increased 
by  half  an  inch. 

Compound  Fracture  into  the  Ankle-joint  is  necessarily  a  serious 

Jind  (lanycrous  accident,     lu  this  injury,  the  edge  of  the  fractured  bono 

culs  through  the  integument  by  apparently  a  clean  and  hiniple  wound, 

hut   the  6ul>jncent  areolar  tissue  is  widely  torn,  and  extensive  inflamma* 

l/oii  and  8Ut>puraliou  are  apt  to  set  in.     The  deep-seated  niit^ciiief  is  far 

Oiore  extensive  than  that  wliich  the  iSurgeon  would  he  led  to  expect  from 

Ine   huiall  and  clean-cut  wound.     Meverllieless,  the  injury,  even  though 

a<fvere,  may  often  be  recovered  from  with  a  good  and  useful  limb,  when 

vjictirriug  to  young  bubjecls  of  sound  constitution.     A»  age  advances, 

itowcver,  and  the  constttntiou  becomes  broken,  less  ta  to  bu  expected 

^rom  conservative  Mirgery. 

In  the  Trfaimenf,  the  course  to  Ik.'  pursued  will  depend  upon  the  ex- 
tent of  the  injury,  if  the  fracture  he  nol  much  comujiiiuied,  the  wound 
^  XI  ibe  soft  purls  clean  cut  and  but  moderate  iu  extvut,  and  the  large  vcs- 
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6«1s  of  tlie  font  uninjut-«<1,  nn  attempt  should  be  made  to  save  the  limb. 
But  if  tliLTL*  he  grcnt  coiiiiniiiiilion  oT  bone,  with  <1i(»lo(.-ation  uf  tli<f  foot, 
aiirl  pertuips  ni|aiire  of  the  posterior  tibial  artery,  in  a  person  nlor  above 
tbu  midtlle  perioil  of  life,  aiiipiitiitioD  Mbould  ha  |>racLi»ied.  In  a  young 
subject,  such  a  serious  injury  even  as  this  may  Ixi  recovered  from,  if  the 
Surgeon  remove  loose  fragments,  saw  off  the  splintered  ends  of  the  l>one, 
and  bring  the  soft  parts  together. 

Jf  an  attempt  be  made  to  save  the  limb,  whether  any  bono  liave  beea 
exeised  or  not,  it  shouhl  be  placed  sieurely  iu  a  M'lulyre's  splint  (Fig, 
196),  and  kept  immovably  fix*'d  ;  [wrfett  fixity  uf  the  limb  is  liere  of  the 
first  Consequence,  if  niueli  of  the  libiila  should  retjuiri;  removul,  Stro- 
meyer  has  recommendcil  that  the  limb  l>c  ampuLateii  instead,  lest  an 
uscleHS  foot,  ziifected  with  a  kind  of  valgtis,  be  lelt  But,  in  chdilrcu  and 
young  subjects,  this  inconvenience  and  deformity  may  be  overcome  by 
mechanical  means;  and  the  jirobability  of  its  occurrence  woubi  uot,  in 
my  opinion,  justify  nmpuiation. 

In  badly  set  fractures  near  the  ankle-joint,  great  deformity  with 
much  iuipairnienl  of  the  use  uf  the  foot  may  n-nult.  In  these  eacie»,  the 
inner  maileolns  will  be  fnund  to  project  greatly^ 
the  filinla  to  be  eiirved  inwards  al)ove  its  lower 
third,  fio  as  to  form  a  coueavity  above  the  exter- 
nal malleolus,  and  the  foot  to  l>e  sumewbat 
turnetl  outwards  (Fig.  1202).  1  have  in  two  in- 
stances of  such  ill-:aet  frMcLures  Bucccedu<i  in  re- 
moving the  deformity  tf>  a  considcrHhlc  extent, 
even  alter  as  lengthenefl  a  period  as  a  year  and 
a  half  or  two  years,  by  dividing  the  fii'Ula  sul>- 
cutaneously  by  means  of  a  nariow-blailed  saw 
at  the  seat  i>f  greatest  concavity,  forcihly  adduct- 
ing  the  foot,  and  then  pulling  up  the  fracture  in 
a  Lbtpuylren's  splint. 

Fkactuhes  (»f  thk  Hones  or  thk  Foot  almost 
invari:d»Iy  result  from  direct  violence,  and  are 
nsnally  accoin|ianied  by  luidsing  and  injury  of 
the  solt  jjarts;  hence  much  displacement  is  rare, 
and,  when  the  fracture  is  simple,  rest  and  posi- 
tion alone  are  necessary.  Com|HJun4i  fraftiires 
of  the  tarsal  or  metatarKal  bones,  altcndvd  b^* 
much  bruising  and  laceration,  usually  reqnire 
partial  removal  of  tlie  ft>ot,  its  disarticulation  at 
tlie  ankle  joint,  or  amtmlalioit  in  the  lower  third 
of  the  leg,  according  to  the  extent  and  st'verity 
of  the  injury. 
The  Calcaneum  may  be  bii'kcn  by  direct  violence,  as  when  a  person 
jumping  from  u  height  alights  lotcil'ly  on  his  heel,  and  thus  fractures  the 
bone.  In  ihiH  way  the  bone  is  usually  bin)pl3'  broken  across  in  front  of  the 
ligaments  wilhotit  displacement.  I  liave,  however,  seen  both  ralcanea 
extensively  conmiinuied,  being  bhatlered  lo  pieces,  in  the  case  of  a  lady, 
who,  falling  from  a  window  on  the  thiid  story,  alighted  on  her  heels.  In 
some  rare  eases,  by  the  powerful  contraction  of  the  strong  muscles  of 
the  call,  the  posterior  part  of  thcos  calcts  is  torn  away  from  the  rest  of 
the  bone. 

Siffna, — When  the  os  calcis  is  simply  broken  through  at  its  posterior 
part  behind  the  insertion  nf  the  lateral  ligaments,  the  detached  fragment 
will  be  drawn  up  by  the  action  of  the  strong  muscles  of  the  culf.     But 
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"wlien  the  fracture  occurs  across  the  body  of  the  boue,  no  displncomentcan 
Xnke  place,  owing  to  I  he  Iftteral  Riid  interosseous  ligament  keeping  the 
posterior  rrngntentA  in  position,  nn<l  preventing  its  lieiiig  drawn  nway, 

in  the  lirsl  form  of  frncture,  the  pnin^  swelling,  flattening  of  the  heel, 
and  prominence  of  the  malleoli,  indicate  the  nntiiie  of  tl»e  injury,  even 
though  crepitus  be  wnnting.  In  the  second  variety,  the  mnhility  of  the 
fmgnicnt,  and  its  projection  posteriorly  by  the  action  of  the  muscles  of 
the  calf,  point  to  the  existence  of  the  fracture,  which  is  conflrmed  by  the 
occurrence  of  crepitus. 

lt»  ihc  Trentmt'nt  rif  these  injuries,  subduing  inflammatory  action, 
keeping  the  part  fixed  by  means  of  bandages  and  splint*  with  due  atten- 
tion to  the  relasntion  of  the  muscles  attached  to  the  tendo  Achillis,  by 
fltfXtng  the  leg  and  cxtemling  the  foot,  are  all  tliat  can  be  done.  Union 
prubnbly  occurs  by  bone  in  some  cases,  though  very  commonly  by  tibrous 
tisf^ue. 

The  Astragalus  alone  is  rarely  broken.  Ten  recorded  cases  of  this 
injury  have  lieen  collected  by  Mouahun  :  in  nine  of  these  the  fracture 
occurred  from  falls  from  a  height  on  thi*  foot;  in  one  only  from  direct 
violence.  I  have  seen  two  cases  of  fracture  of  the  astragalus  without 
implication  of  nny  other  of  tlie  tarsal  bones.  In  (»ne  case  it  wa**  the 
result  itf  direct  vudeiice;  a  cnrL-whecl  passing  over  the  foot  occasioned 
a  fracture  of  the  A^tragnlus  through  its  neuk.  There  was  no  miilerial 
dIsj.luiH'ment,  but  the  line  of  IVacLure  could  be  rcailily  felt,  and  r-repitus 
»a>*  very  distinctly  (.liritcd  on  flexing  tmd  extending  the  foot.  No  belter 
treat  mint  can  be  adopted  in  such  a  case  thnn  the  starched  or  plaster 
b&nrljigc. 

In  the  other  case  the  fracture  was  the  result  of  indirect  violence,  the 
Patient,  a  man  about  30  years  of  age,  fulling  troni  a  height  of  about  eight 
J'«i'*l«,  and  alighting  on  his  feet.     Here  his  fracture  was  evidently  occa- 
sioned  by  the  foot  being  forcibly  driven  up  into  the  ninllcolar  arch,  so 
^ti»t    the  aeirngalns  was  broken  across  trausvei-scly  just  in  front  of  the 
^iirfncv  that  aiiiculates  with  the  tibia — the  line  of  fi-ucture  running  ob* 
'iqiiely  downwardH  and  backwards,  so 
^lj2»t  the  whole  of  the  upper  and  posle- 
**^<»r    part  of  the   bone   was  detached. 
-t'liis*    large  fragment  was  widely  dis- 
4-*1nc'<^d*    heing    drawn    outwards   and 
tfcB**k  wnrds,  sn  as  In   lie  between  the 
C^bula   nnd    the   tcndo    Achillis,   lace- 
^^"'viting  the  skin  to  ilu*  extent  of  about 
^^>ne    inch  longitudinally,  and  projecl- 
i  x^$;    through  the  0|K'ning  thus  made. 
'iM-'lie   ft>ol  presentoii  a  singular  degree 
«><'   rteiormiiy,  which  is  represented  in 
■^lie    annexwi   figure  (Fig.  203).     The 
^^  mJter  malk'otus  projecled  greatly ;  and 
^  ^-»iniedi;itely  Itehind  lliift  Ihe  dirtplaccd 
^,' aiiitnent  could  be  leli  and  seen  partially  protruding  through  the  rent 


riff  %tl.— CouimWiulvd  Fmcturtt  of  AitrtiKii- 
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the  skin. 


The  inner  malleoins  wns  di-pressed:  there  was  a  deep  hoi- 
\^T  ^  '•*•!"*  »his.  The  os  calcis  whs  apparently  turned  somewhat  towards 
j^^*  inner  side  of  the  foot.  The  sole  w«s  arched,  the  skin  much  wrinkled, 
,^#*'  the  givat  toe  tbreibly  flexed.  There  wan  a  deep  transverse  furrow 
;,»  rroul  of  the  ankle-joint.  In  discovering  the  nature  of  the  Occident, 
»r»'/  seeing  the  ho|»elcssneas  of  re<Juction,  or  rather  the  impossibility  of 
//,/» ■'■staining  the  displaced  fragment  iu  position,  I  cut  down   upon  it  b^- 
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enlnrging  tlic  opening  ihrough  wliioh  it  showpd  itself,  and  llipii,  seizing 
it  TritJi  strong  bone-rorcepB,  IwiUcf)  it  oul,  divi^iiiig  llie  ligamciitou*  con- 
nexions.    The  i*ase  wns  then  trcnled  ns  one  of  compoiinil  diHiocntion  of    "^ 
the  ankltf-joint.     About  a  month  aftei  the  nci'ideul,  the  |mtient  died  of  '^ 
\>yKm\vL-j  and,  on  exnminin^  the  fool,  it  wab  found  that  the  anterior  por-  — 
lion  of  tlie  aHtragnhiR  had  hteii  splintered  into  seven  fiagineniB,  which  .c^h 
were  retained  in  plaee  hy  the  i)re88iire  of  the  surrounding  parte.     No  ■ 
other  hone  of  the  tarsus  was  injured,  nor  was  the  malleolar  arch  frae —  — 
lured.     Of  tliis  splintering  of  Ihc  anterior  fragment,  ihei-e  was  no  evi — 
dence  during  life;  nor  was  there  any  reason  lo  suspect  it,  as  there  wus^^ 
neither  crepitus  nor  dis|»laeement.     The  extent  of  the  fracture  showedP:j> 
the  immense  force  with  wliich  the  astragalus  had  been  driven  into  and^:» 
against  the  malleolar  arch.     Were  such  a  case  again  to  occur  to  uie,  IK 
should  ceilainly  amputate  at  once. 

The  only  siniilar  case  with  which  I  am  acquainted  is  one  recorded  b\^ 
Morris.     In  this  the  displaced  frngroentdid  not  occasion  a  wound  of  thc»  i 
integument.     It  was  excised  owing  to  the  impossii>ility  of  redncibg  it  «J 
but  the  anterior  part  of  the  astragalus  wliich  was  left  lell  into  a  state  o<i»     •  ol 
ciiries,  which  spread  to  ihc  other  tai'sal  bones,  rendering  amputatiun  o<=» 
the  foot  necessary. 

The  other  tarsid  hones  are  but  very  rniely  fractured, except  in  cnifihc2«»  «" 
or  guit-shot  injuries  of  tlie  foot.     The  Scaphoid  I  have  once  seen  frai--*^^ 
tured  by  a  fall.     It  was  in  the  case  of  n  man  who  fell  down  the  bliafl  oo 
a  lift  at  an  hotel,  al>out  fiO  feet  deep,  receiving  injuries  to  the  chest  nn»#v 
spine  that  eventually  killed  him.     lie  a[>pearcd  to  have  alighle<l,  in  Ui«f  ^ 
first  instance,  on  the  ri<;lit  foot,  the  os  calcis  of  which  was  extensivcJ  J:^ 
fractured,  and   the  scaphoid  broken  acroes  without  displacement,  tlvJ^ 
astragalus  being  uninjure<l. 

in  all  cases  of  fracture  of  the  tarsal  bones,  whether  simple  or  coirv^ 
pound,  with  so  much  clisphicement  as  to  render  rcductimi  ilifUenIt  atrv  .«a 
its  iiiaintonaucc  impossible,  the  best  course  to  be  purnuefl  is  that  of  ciwr^ 
ting  <lown  upon  and  removing  the  displaced  fragment.     I  know  not  ytUm-M 
else  can  be  done. 

Fracture  of  the  Metatarsal  Bones  usually  occurs  from  diirci  vf  -^'    ^  vh 
lencc,  as  by  (he  pas8;<ge  of  the  wheel  of  a  cart  or  rail  way  carriagt*  o%^<:^     o?l 
the  tool,  anil  is  then  attended  witli  ho  nuicli   laceration  and   bruising  ^^  m^mn 
the  soft  parts  as  not  nid'ieipicntly  lo  render  nniputntion  necessary.      .  ~^y« 
have  in  cnu*  inhtance  known  the  Ibrc^  other  metatarsal  boue.s  broken        mm  ^if 
a  jterson  jumping  fiom  a  height.     Ikit   most  cumnionly  their  ila4tic*r^#^^  ij 
paves  them,  and  the  ankU'-jf»inl  gives  way  in  fcuch  an  accident.     Thcr»-«-^ere 
but  little,  if  any,  dit<plaLH'ment  in  these  cases;  and  unless  the  aol\  pflrs«^    ju 
be  8o  damaged  as  to  require  amputation,  the  support  of  a  BiArcliedX.»-^^e 
plaster  bandage  is  usually  all  the  treatment  tliat  is  necessary. 
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CHAPTER    XX  11. 

DISLOCATIONS. 

Bt  a  Dislocation  i«  meant  the  more  or  less  sudden  und  complete       "•  rf«- 
placenient  of  one  of  the  bony  structures  of  a  joint  from  the  other  fa 

tJjc  orbicular  joints,  as  the  hip  and  shouUlei',  the  osseous  structures  OiAy 


ji 
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Ih.*  completely  separated  from  one  another,  the  dislocation   then  being 

IOompiete.     In  the  hinj^e-joints,  as  the  ethow  and  knee,  llie  n9<?C(>U3  sur- 
faces cnnimnnly  remain  partially  in  contact,  though  diBplaccd  frnni  their 
iiormsil  relntioiia  to  one  nnother:  here  the  di:«Iocation  i^  Incomplete* 
In  most  (lislfx'ations  the  integuments  covering  the  dispUcetl   Itonus  are 
put  greatly  on  the  stretch;  hut  in  socne  they  are  rupturc<l,  and  then  the 
difiltiCAtion  [m  Oompound.     Besides  these  varieties,  Siir«;con3  recognise 
Spontaneous  diHtocation,  in  which  the  diA]))Hceiuent  iloes  not  occur 
from  exiprnul  vinlem-e.     In  other  cases  ng.-iin,  the  dinloratidn  arises  i'rom 
Congenital  malformation  of  the  joints   in  consequence  of  which  the 
^^  lK>UfK  cannot  remain  in  propi'r  apposition;  and  flniilly,  d  slocatiiin  may 
^^tnkr  plnct*  slnwly  and  gradually  as  a  result  of  disease  in  the  articulation 
^Band  euironnding  tissues:  this  is  termed  pathological  dislocation. 
^H     It  IB  customary  nowadays  to  descHhe  dislocations  of  the  distal  bone 
^'or  the  more  movable  bono;  formerly,  dislocation  of  the  proximal  boue 
WHS  oHcn  spoken  of. 

Cauues  —  Dislocation   is  Predisposed  to  by  various  condition*, 
amongst  which  the  nature  of  the  joint  appears  to  exercise  most  iiiflu- 
ince;  orbicular  joints  being  more  liable  to  diNlocation  than  any  of  the 
rLb«T  Articulations,  whil«it  in  some  of  tho  Nymhondroses  it  never  occurs. 
kiujne  tlnds  that^  of  401  cases  of  dislocationf  S'iil  o<Hnirret1  in  the 
lldrr,  34  in  the  hip,  :j3  in  the  clavicle,  20  in  the  elbonr,  20  in  the  foot, 
titles  others  in  the  thumb,  wrist,  and  jaw. 

I>i«loentions   are   seldom    met  with    in    cliildren,  in   whom    fractures 

khnifigh  the  line  of  junction  l>etween  the  epiphysis  and  shaft  more  readily 

'iir.      1  have,  however,  had  under  my  care  a  child,  just  one  year  old, 

itb  di«l<>cation  of  the  head  of  the  femur  on  the  oa  pubis,  occasioned  by 

bnoilu^r  older  child  flrajtcifbig  it  along  the  ground  by  its  leg;  Kirby  and 

iadge  have  both  sctMi  dislocations  of  ttie  femur  on  the  dorsum  itii  in 

hiidreii  of  three  ami  three  and  a  half  years  old  ;  and  Travcrs  has  seen 

hip  disI(K*ated  in  a  boy  five  years  of  ajje.     In  old  people  the  bones 

brittle,  and  the  ligaments  sn  tou<j;h,  that  violence  causes  fracture 

than  dislocHtion.     Hence  it  is  principally  in  young  and  middle- 

Hfge^  subjects  that  (Hulocations  are  met  with.  This  is  well  iUuHtraied  by 
I  .^0  aDnl>Kitf  of  K4  cnscs  of  <lislocation  of  tlie  lii|vjoint,  coUectcd  by  Ham- 
^Bton  :  of  these,  15  occurred  tinder  15  years  of  age,  32  t»etween  15  artd  30, 
^B9  bi-Lwefn  3U  and  45,  and  8  l>ctween  45  and  85.  They  arc  necessarily 
tar  more  common  in  men  than  in  wotnen,  from  the  nature  of  llicir  re- 
^^|>rfttV9  occupations.  Thus,  according  to  Hamilton, of  115  dislocations 
^Bf  tli«!  hip,  only  1 1  oi'currcd  in  women. 

^B  The  articular  ends  of  the  bones  of  the  extremities  are  kept  in  their 
^^boper  [lositions  by  the  arrangement  of  the  osseous  ami  ligamentous 
^Kr  — '-fl  of  the  joints.  aide<l  by  the  continuous  tension  of  the  muHclos. 
Ht  ible  ext«frnal  violence  may  thus  im  applii'd  to  a  limb  without 

^«lisl'  L-niiiig  it.     If,  however,  the  muscles  be  taken  by  surpri3e,or  if  they 
liavp  1m?pu  weokeiied  by  previous  injury  of  any  kind,  the  joint  becomes 
^^i  -<cd  to  dislocation,  and  may  be  displaced  under  the  intliience  of 

^Bri  .  lit  causes;  eH|>ecialIy  if  it  be  one  where  the  articulating  surface 

^^k  abiti  .,<A    .rnl  the  ligaments  are  comparatively  weak.     In  this  wiiy  the 
^^Bfll4.*j"<it  iiiriy  l»o  repeatixily  dislocated.     Thus  I  have  seen  a  mnn  whose 
lifimenii  had   been  dihlocated  betwceu  forty  ami  fitly  times,  owing  to  a 

Ki>ak«*n«<l  Jttnle  of  the  deltoid. 
The  Direct  Causes  of  Dislocation  are  r,riernai  vioUtu^H  and  mua- 
tinr  adion.     External  violence  may  act  tlirectly  upon  a  joint,  forcing 
or  twisting  the  articular  ciida  asunder,  as  happens  when  the  foot  is  dia- 
Vuu.  I — 30 


DISLOCATlOIfS 


plnccil  hy  a  twist  of  the  ankle*  or  when  the  tt»umb  is  Mislocnte*!  back- 
wards |py  R  blow.  Hut  more  commonly  the  force  ncU  ut  n  distance  from 
the  j'tint  ihnt  is  (iis|»lneed,  snd  the  head  of  the  bono  is  Ihrnwn  out  of  its 
fiocket  by  "the  lever-like  movement  of  the  slinfl,"  as  hn{>)>ens  when  the 
Lend  of  the  hnmerns  is  diblocnted  by  a  fall  on  the  Imud,  or  when  the  head 
of  the  ffmiir  is  dislocated. 

Miiifcniar  action  tilone  mny  rause  the  dislocation  ofn  bone,  even  though 
the  ptirt  be  previoiiKly  in  ii  sound  state.  TImh,  thi'  lower  Jaw  has  been 
dislocated  hy  oxcfssivc  (japing,  and  lUe  hiiinenis  by  making  a  violent 
muscular  efl'ort.  If  the  joint  Jinvc  alrcndy  been  weakened  by  previous 
iiijniy  or  disessc,  mitscniAr  action  is  especially  nf>t  to  occasion  its  dis- 
pliicemcnt.  Congenital  dislocations,  in  all  prob:ibiU(y.  nrise  from  irregih 
lar  mnscularciiniractions  in  the  foeius,  by  which  the  bone^*  are  disiplaced, 
niid  the  noimnl  dcvelopnii-nt  of  the  Joint  is  iriterl'ercd  wilh.  In  di%tocR- 
tious  of  the  orbicular  Joints,  alXcr  the  head  of  the  bone  has  been  thrown 
out  of  its  artictdiir  cavity,  it  is  often  still  further  displaced  by  the  cOn- 
trnctton  of  ihe  muscles,  nliieh  continues  until  tbt*y  have  shorUMietl  ihem- 
selveH  to  their  full  extent,  or  until  the  dislocated  bone  conieH  into  contact 
with  some  osteons  |irominence  that  prevents  its  further  dispiacemeui. 

SiONS. — Tlic  existence  of  a  dislocation  is  rendered  evident  by  the 
€hfln^c  in  the  shape  of  Ihc  joint,  and  in  the  relation  of  the  osseous  promi- 
nences to  one  another:  by  the  nrticnlnrend  of  the  displaced  bone  being 
fell  in  a  new  pofeltion ;  and  by  an  alteration  in  the  length  of  the  limb, 
Aiul  in  the  direction  of  its  axis.  Besides  thin,  there  aiv  after  a  time,  ir 
not  innnedintoly  on  ibc  occurrenco  of  the  accident,  impaired  moiion.  both 
active  and  pHssive,of  the  injurc<l  articulation,  nud  pain  in  and  nrouuil  iu. 
It  shotdd,  however,  be  borne  in  mind  that  Iraeture  may  cxiat  wiib  Un 
dislociUion;  hence  the  mobility  may  be  increased. 

Effkct6. — The  effbuts  of  dislocation  on  tlie  structure  of  a  joint  ai 
always  serious.     The  bones  are  not  nnlVc^quently   lVioaure<l  im»  wvW 
displiiced,  more  particularly  in  hinge-Joints:  the  cartilages  may  be  iu- ^  > 
jured;  and  the  liunmenis  are  alwitys  much  stretched  anti  morv  or  les»     m* 
torn,  the  cnpHUle  of  llie  joint  suffering  esi>eciHlly.     This  ia  alwnya  ton^  *«» 
by  the  pressure  of  the  head  of  the  hone  in  dislocation  of  orbiculnr  joints   -^b^s; 
in  those  of  hiugc-joints,  It  may  escape.     The  situation  of  the  slit  in  th^  ^i^ 
capsule  is  of  gient  importance  in  reference  to  reduction.     It  commonly -^iy 
occurs  in  the  hUoulder  towards  the  attachment  around  the  gliMioid  »  nrily  — ^#'; 
in  the  hip,  as  Buscli  tms  |>ointed  out,  at  the  acftabiilar  mar^^iu.     lu  nian_   ^^y 
cases,  the  muscles  and  temlons  in  the  immeiliate  neighhiM'hood  are  Iao 
rated  as  well  as  di«*plnced,  and  the  vessels  and  nerves  i-omprv<t»fd.     Tl^  -«^i 
skin  18  commonly  stretched,  and  Hunietinies  ruptureil.  when  the  dtslocs^      a-j 
tion  U'Comes  rompouttd.     Jf  the  dislocation  bo  Hiniptc,  au((  if  rcducUu^^sji 
be  speedily  effecte^l,  the  injuries  are  soon  rt'paircd;  and  although  a  ^ttaz^^^^t 
deal  of  slilfness  may  conliunc,  the  functions  of  the  joint  are,  iu  geotfri^^l, 
not  permanently  interfered  with. 

If  the  dislocation   l>c  left  unreduced,  iroporUint   changes  t«ko  pliu^cv 
within  and  nround  the  joint,  in  the  bony  structures,  the  ligaments,  ci^-  9*- 
•ulr,  and   musrlcs.     The  changes  in  the  l»ony  strnctuix's  are  very  rI**- ^ 
differing  in  this  respect  materially  in  ordinary  traumatic  dibl* 
fr<un  wlint  tskes  phice  in  a  joint  that  has  been  dislocated  as  ih- 
of  disraAp.     If  the  nrticnlaiion  be  an  orbicular  one,  as  the  shouaior  «-'^ 
hip.  Th  ■  cavity,  whether  glenoid  or  acetabtdnr,  tindergocs  very  gradu«/ 
III   outline  tind    dci)th ;  its  circumfeiein-e   becomes  conlract*^'. 
I  lar,  more  angular,  and  tlio  hollow  eventually  shallows.     Tb«»* 

changes  are  so  slow  in  the  adult,  that  several  years  will  vUpsv  btfon 
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oy  hare  f^one  on  to  mioli  a  degree  as  to  prevent  tlie  displaced  head  of 
le  bone  from  btinp  ptit  hack.  In  fliiMrtfii  and  yoiinp;  people  Ihey  arc 
ore  rapid  mu\  i-onipletc,  and  the  cavity  HIIr  up  wiLli  u  denne  flbrouti 
poftit.  In  llie  hinge  jr)inLs,  the  Brlictilar  en<ls  of  llie  diRplnced  bones 
•conje  allort'd  in  slifiix; — flattened  or  anunlar,  with  the  osscons  projec- 
ons  less  strongly  markfrl.  The  incriisting  oiutibure  ift  c;rridimlly  al»- 
rt»ed,  nntt  the  bone  smoothed.  The  llgnmi*nt4  are  sliortenud  and  wanted; 
nd  n  ft\\-w  Joint  forinA  nronnd  the  artienlar  end  of  the  bone  in  if*  new 
lualion.  In  some  cases  the  l)one  upon  vvhieh  tlie  dislocated  head  rests 
mes  depressed  into  n  shallow  cnp-Rhaped  cavity* so  as  to  receive  it; 
others  the  dopri'ssion  ih  formed  by  llic  elevation  of  a  rim  of  cnltus 
up4>n  tlie  utijiiccnt  bone;  and  in  Uith  iiiHtanccs  the  areolar  lienue  in  the 
eighlKxhootl  bct'omet*  consolirlatcd  into  a  fibroid  cnpsnle  snrronnding 
nd  hxin<r  the  bone  in  its  new  situation,  and  nsnally  admitting  of  bnt  a 
limited  degree  of  motion.  The  soft  futructnres  that  have  been  lacerated 
nl  the  time  of  the  (bMlot^ntion  become  raattod  together  by  plastic  material ; 
lli«  muscles  shorten,  atrophy,  and  at  last  nnderjjo  f'liiy  degeneration 
from  disnse :  the  ncighhorinw;  vessels  and  nerves  may  become  attnched 
the  new  joint,  or  ilicir  sheaths  become  incorporatefl  with  the  altereti 
trnetures  in  contact  with  them. 
Treatment. — In  the  treatment  of  dislocations,  the  flrst  and  (»rin(ipal 
^—Indication  onMitfls  in  replacing  the  lione  in  its  normal  sitnation  as 
^^peedily  as  possible.  In  doing  tliis,  the  Sitrgefin  bus  two  great  dilUcnl- 
^Btfea  to  overc<ime:  1,  the  contraction  of  the  muscles  of  the  part;  and  9, 
^Hli«  nisistance  arising  (roui  the  anatomical  structure  of  the  joint  and  the 
^^acerotion  of  the  ivipHule. 

I.  One  great  obHtmle  to  reduction  in  most  dislocations  is  the  tonic 
^^^iftraciion  of  thft  mHnrit'H  inserted  into  or  bcb»w  the  displaced  bones; 
^Hlnd  in  the  reduetion  of  tlie  dislocation  the  Surgeon's  efforts  are  chiefly 
^Biirected  to  overcome  this  contraction.  Tiie  an)ount  of  resistance  due 
^Bto  muscular  coniraitiou  may  be  measnre<l  by  the  efforts  produced  by 
tnw^itbetiKing  the  patient.  So  much  of  the  resiKtance  as  is  overcome  by 
putting  the  patient  under  the  influence  of  ether  or  chloroform,  is  due  to 
rousL-ular  contiaciion.  All  that  which  cmtinues  after  thin,  is  due  Co 
purely  merhauical  causes  ctuinectcd  with  tlie  arrangement  of  the  osseous 
anft  lignmenious  siructurcs  of  the  joint,  or  with  the  injury  inflicted  on 
them.  The  rcsistaniro  offered  by  the  rausclcs  is  of  several  different  kinds, 
and  is  dojiendent  on  different  causes.  The  inflneuce  exercised  by  the 
pattent^s  will,»rid  the  tonic  contraction  or  (uissive  force  exerted  by  the 
ibortC'ue<l  aufl  displaced  muscles,  nndonbte<1ly  often  offer  great  obsta- 
des  to  redtiction.  Hut  more  serious  than  these  liy  far  is  the  reflex  or 
■paamodic  action,  which  the  patient  is  unable  to  control,  and  which  can 
only  Ik?  overcome  by  forec,  Ity  laintness,  or  by  the  paralvsing  inflneuce 
(if  anaesthetics.  The  longer  the  disloeation  is  left  tinrednced,  the  more 
I>owc*rfid  does  the  rc'^i'itiug  force  become;  l»eing  less  at  the  moment  of 
llir  accident  and  iuimediatcly  afterwards,  than  at  any  siilisequent  period. 
Hence  rtsbictiou  sliunld  lie  attempted  as  soon  ns  poshible  after  the  occur- 
rence of  the  accident;  and,  if  the  patient  be  seen  at  once,  the  bone  may 
sometimes  be  rejilaceil  witlioul  much  difflcnlty  by  the  unaided  efforts  of 
the  Surgeon.  Thus  Liston  reilnced  a  disbKiaicil  hip  by  his  own  endea- 
vors immediately  after  the  accident  occurred.  If  a  few  hours  have 
«)np^e<l,  the  muscular  tension  becftnies  so  great  that  special  measures 
mufit  Ite  adopted  in  order  to  iliminish  it;  ami  if  some  weeks  or  months 
have  l»oen  allowed  to  jjass  by,  the  dislocation  may  have  becune  irredu- 
cible, partly  owing  to  i>cnuaiicat  secondary  contraction  of  the  muacleft 
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whirh  hare  been   shortened,  which  it  is  inn|V>sftihle  to  overcome,  but 

cliicfly  to  Die  luutting  togellter  of  llic  siirrouutling  tissues,  nnd  the  for- 
iiintujn  of  adhesions  about  the  head  of  the  bane.  The  mti.«c»lftr  re.sisl- 
ance  is  greatest  when  an  ntteinpt  is  mntlc  at  redncti«^rn  by  foix'ible  trac- 
tion in  the  direction  of  the  longitudinal  axis  of  the  limb,  and  ifaralltfl  to 
the  co\irse  of  the  muscles. 

in  the  iXHUictiou  of  a  re<*ent  dislocation^  advantage  may  sometimes  be 
taken  of  the  occuri'ence  of  rainiiiesa,  or  of  the  patient's  attention  l»eing 
distracted  to  other  mntters,  the  muscles  beiii^  then  taken,  as  it  were,  by 
Biirprise,  and  Lite  bone  readily  slipping  into  its  place.  Such  nids  as 
these,  however,  cannot  be  dopcn<led  upon;  and  muscular  relaxation 
should  be  induccil  by  lUc  administration  of  ehlonjfnrni  or  ether.  By  the 
employment  of  lltet»e  valnahle  agents,  the  mur^cles  of  tiie  sironj^rst  mnn 
may  l>e  rendered  stf>  perfectly  U.'iccid  an<l  puwcrlesj*  in  n  few  minutes  as 
to  ofl'er  no  op|Hisition  whatever  to  rediictii>i»,  wliii-h  is  thus  W{>n()erfntly 
simplilied  and  facilitated.  lit  no  depai'tuient,  indeed,  of  practical  sur- 
gery has  the  a<lnunistration  of  aiucsthetic  agents  been  attended  by  more 
advantageous  results  than  iu  this. 

Mechanical  contrivances  are  much  less  frequently  used  for  the 
rcdui'tion   of  dislooniion,  since   the   employment  of  unie-*tht^ticH,  than 
formerly.     It  is,  however,  occasionally  necessary  to  employ  apparatUA 
caleulatetl  to  Hx  the  artitMilnr  surface  from  which  the  Itone  is  dislrjcaied, 
and  to  draw  down  or  disentangle  the  displaired  bone  to  such  an  exletit 
that  it  may  he  replaced  on  the  surface  from  whicli  il  has  ewajwd.     Jf  liu 
patient  have  not  been  aniesthctised,  it  will  lx>  found  thai^  when  tbo  bom 
is  well  bicfught  down  by  the  extending  force  so  as  to  Ik?  opp'>»ito  iti 
articulation,  and  dinentangled  fntm  osseous  points  upon  which  il  may 
have  hilche<1,  or  from  the  edge  of  the  slit  in  the  laccialed  capsule,  it 
will  be  drawn  at  once  into  its  pro|>er  position  by  the  actiou  of  its  own 
muscles,  will)  a  sudden  and  distinct  snap;  the  muscles  of  the  part  b<  < 
the  most  elllcient  agents  in  the  reduction,  so  scMjn  as  the  bone  is  pta 
in  a  position  for  them  to  act  upon  it.     When,  however,  the  patiiMit  Iirm 
been  plaet'il  under  the  iiiduence  of  chlontform,  the  mu?(culur  system  l»»'in^^ 
thoroughly  relaxcil,  the  bone  will  not  slip  into  its  place  with  a  snap  o  ^ 
auddeu  jerk,  but  is  reduced  more  quietly,  and  rather  by  the  etfotts  of  ih*  ^ 
Surgeon  than  by  any  sudden  contraction  of  its  own  muscles.     It  is  ir 
portant  to  note  these  <Hrterences  in  the  mode  of  reduction ;  lest  the  Sc-?'     ^r- 
geon,  when  chloroform  has  been  fully  admuiistercd,  failing  to  hear 
snap  or  feel  the  jerk  which  he  ex|HH!ted,  imaginiug  chat  the  boue  has  uvm-     -'i_ 
been  reduced,  shouhl  continue  to  use  au  iuiproper  degree  of  extension.     — 

Manipulation  of  the  limb — that  is,  iuipressin;;  upon  it  (vrlnia  roi»v  ~t* 
menls  of  exu-UMion  and  tlcxion,  of  adduction  and  of  abtluction— i**  ofl^^^n 
of  essential  service  in  cfTectiu!'  reductions.     U  is  useful  in  tliose  cas 


particularly,  where  the  obstacle  to  replacement  of  the  hiail  of  the  bone 
due  less  to  muscular  contraction  than  to  the  locking  together  of  o*seo 
surfaces,  or  the  im|»ediment  offered  by  the  displacemciil  of  iho  ligameik 
of  the  part.  In  the  hip,  elbow,  and  knee  it  Ims  l>ecu  eft|>ccially  ^e^TU 
able,  anil  has  now  t^ikeu  the  place  of  many  of  the  more  formal  metht^<''t 
of  reduction  by  extension  in  the  axis  of  the  limb,  with  the  virw  of  or«siv 
coming  forcible  resistance  oder«Nl  by  muscular  oontriictions  or  cajua  l^f 
eutanglemeuL 

Hi'dui'tion  of  Dislocations  of  Hip  by  Manipulations  is  first  dcscritW 
by  Thomas  i^ndersou,  Surgeon,  of  Leilh,  iu  ihe  third  v<dume  of  "T/i" 
JAedic&l  and  Fhilosuphical  Commentaries,"  for  1775.     Uc  describe*  two 
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cnfl^R,  one  of  HtRloention  on  the  foramen  ovale  tn  a  man — the  other  a 
i«lo(*ation  on  the  doi-suin  ilH  in  a  hoy. 

In  thp  first  cnse  the  pulleys  hn<l  heon  nsed  ineffectually  several  times, 
'hen  the"lncqiie"  slipi'in^,  their  use  was  (liscoriiinued,  Mr.  AiMlcrson 
lya:  **  I  whs  tMinvincetl  tluil  uttemptin^r  the  rediicLion  in  Ihc  ('omn)on 
lethoil,  with  the  thiiili  exti-nded,  was  im)>roper,  as  the  mn^cleB  were 
»ut  upon  the  stretcii.  the  notion  of  which  1*4  iH*rhAp8  sntftrient  to  over- 
•nu»  any  extetiRiun  we  unn  employ,  lint  by  hringinj;  the  thi^h  to  near 
risrlit  ttiii^le  with  the  trunk,  by  which  the  niusclei^  woiibl  be  greatly 
Inxetl,  1  imagined  the  reduction  might  more  readily  take  place,  and 
ritli  mtich  less  cxtrnHion. 

**  /  rotfffl  ihf  f/ii>/h  Itj  oimut  a  rit/ht  anfjh  with  the  trunks  and,  with  my 
right  hand  at  the  ham,  laid  hold  of  the  ihi^h,  and  made  what  extension 
c<»uld.  At  the  SMiiie  time  that  I  did  ihi«,  with  n»y  left  hand  at  the 
bead  and  inside  of  tiie  thi^h.  I  pressed  it  towards  the  acelabuluni.  while 
my  riuhl  gave  ihe  femur  a  Nffie  cirrufar  turn^  so  as  to  bring  the  rolida 
inwardM  to  its  natural  situation*  and  ut  the  second  attempt  it  went  in 
,wilh  a  snap.'* 

In   the  84?<'ond  case,  the  iXMhielion   whs  not  atton)pled   till  the  eigh- 
^rnth  day  nfter  the  accident.     Tlie  patient  wnn  hud  ncroR.s  the  bed,  and 
tr  thiqh   rai»frl  vo  nn  to  form  an  avitif  angtff  with  the  trnnk.     In  this 
ritimtion.  the  knee  of  tlie  di'^located  limb  Iny  considerably  over  the  sound 
high.     "CoiiMderable  extension  was  then  made;  with  my  left  hand   I 
kid  liolil  of  the  middle  of  the  leg  which  [  bron;^ht  inwards.     Ity  thia 
fr  ft^nitr  mtide  a  circular  titrn^  which  directed  its  heail   towards  the 
'ctalruliim,  into  which  it  went  with  a  sensible  noi»«"  (pp.  42't — 42S}. 
The   pnrdy  mechanical    means  for  the   I'eduction  of  <lislocalion  are 
ufl)tienlly  simple:    the    pMlient's    body^  and  the  articular  cavity  into 
hicli  the  Inxntcd   bone  is  lo  be  replaced,  are 
ie<\   by  a  si»Iit  sheet,  a  j;u'k-l(»wel,  n   paddetl 
rit,  or  some  such  c*Milrivunce,  by  which  rr>u«- 
\r-fj-ienM\nn  is  practised.     In  some  cases  the 
kiuU  of  an  assistant,  or  of  the  8urgcon  him- 
'If,  or  the  presBure  of  his  knee  or  heel,  con- 
:ituU*  tile  best  coiinU^r-exiending  means. 
Extension  may  be  made  either  by  the  Sur- 
llfcon  yrnspin^  the  limli  to  be  rcdncotl  and  draw- 
ing it  downwards,  or  else  by  means  of  a  Imnd- 
>r  jack-lowcl  tixed  npon  the  part  with  the 
•bitch    knot    jipplietl    in    lite   wny    reprc- 
il  in  the  aoncxi'*!  cnt(Ki(?.  204).     If  more 
►rce  bf  reqniivil.  the  u»ultiplyin^  pnlleysi  Kiir. 
19},  or  Ul»»xrtni'»  diHb)raii<>n  tourniquet  t  Fijr. 
(3),  limy  be  iibcd,  by  which  nny  itmonnt  of 
;ic*ndini^    lorce    that    niciy    be    ivqulred   can 
it\x\\  1»c   set   Up  anil    mainiained.     Jarvis's 
'ttdjn»t«-r"  is  an  useful  and   [Kiwerful  itintru- 
leiit    for   the   satne    purpose.     These   contri- 
itra,  b'lwever,  are  uineh  less  frequetitly  re- 
driNi   now  than  formerly,  nwinp  to  Suriceons 
,in<i  advaninjre  of  the  paralysing  elfccts  of 
ifurm    upon    the    muscular   system,  and 
|i(eiilly  uta  requiring  mu  much  force  to 

>me  its  contriiction,  and  employini^  the  j^entler  metho«l  of  mnnipH' 
y  yUwU  ruMiUUHuft  U  ftlmiwd  ijy  atleniiuu  to  ordinary  mecbaniual 


Plf.    901.  — Il»n4fcf«  kpplled    for 
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principles,  rather  ttian  overcome  by  fori-e.  When  any  powerful  extemlinj; 
foive  U  ap|>lie<1,  the  t^kin  of  the  pnrt  ahoiihl  ntways  be  protecU**!  from 
boiiijc  chaletl  by  a  lew  turns  of  a  wet  roller.  The  extension  must  be  nindc 
sluwly  aiul  grAdually  witbi»nt  any  jerking,  so  119  to  seeure  equality  of 
motion  as  well  as  of  tractiun.  In  tliis  way  the  eotitracLinu  of  the  mus- 
cles in  gradually'  overcome,  whereas  sudden  and  ftireiltle  exteut^ion  might 
excite  them  to  reaeiion.  The  traction  it*  most  advatiiageuusty  uiudt^  in 
the  newly  acquired  axis  of  the  limb,  williout  reference  to  its  horniKl 
direction  or  to  the  situation  of  the  joint.  The  head  of  the  bone  in  thus 
made  to  puss  along  the  same  track  which  it  has  torn  for  itself  in  t>eing 
dislocated,  and  thus  is  replaced  without  the  inflietion  of  any  additional 
violence  on  the  surrounding  tisHues. 

The  qucMtiou  whetlier  the  extending  force  should  l»o  app1ie«1  to  the 
l>one  that  is  actually  displaced,  or  to  the  furtlicr  end  of  the  limb,  has 
been  much  disvussod,  and  appears  U}  have  received  more  attention  tlian 
it  ileserves.  It  18  true  that,  hy  applying  the  extending  force  to  llie  dis- 
placed bone  ittielt,  the  Surgeon  lius  greater  CL>mmnud  over  its  move- 
ments, with  less  cliance  of  injury  to  the  inicrvening  bone:*;  wluUt,  hy 
applying  the  extending  force  to  tlie  lower  part  of  the  extretnily,  he  has 
the  advantage  ot  a  longer  lever  for  the  reduction  of  the  head  of  the  bnnv. 
This  lever,  however,  it  must  be  remembered,  is  in  many  cascs  a  brok«n 
cite;  and  it  Ciiniiot  be  made  to  act  if  the  t>one  have  to  be  repb\ce-i  in 
the  direction  of  the  flcxicm  of  the  joints  that  exist  in  its  course.  For 
this  reason,  we  llnd  that  some  dislocations  are  l>est  reduced  by  applying 
traction  to  the  bono  itself  that  is  lUsplnoed.  as  in  luxations  of  the  femur 
nn<l  of  the  bones  of  tue  fore-arm;  whilst,  in  otttor  eanes,  as  in  the  dish 
cittions  of  the  linmorus,  mo^t  advantage  is  gained  by  applying  the  c: 
tending  force  to  the  end  of  the  limb.  But  I  look  upon  these  points  ta 
of  comparatively  little  consequence;  believing  that,  when  the  patirnl 
not  anfcsthcLiscd,  the  muscles  of  the  limb  ihemsclvcs  etfect  tlic  riMlmaion^. 
without  the  necessity  of  the  Surgeon  employing  any  very  p<twerrul  lever- 
like  action  of  the  bone;  and  that,  witcn  the  p:itienl  is  liaraly^-eil  by  chhiro-  ■*-~J^B 
form,  the  b<u»e  is  in  most  cases  readily  replaced  by  the  siniple  mowmunti^  -^H 
impressed  <lirectly  upon  it,  or  even  upon  its  articular  end,  by  the  hnnd^  ftJ^ 
of  the  Surgeon. 

The  force  required  in  elfecting  the  reduction  of  recent  dish>cation8  i^  *    ^ 
often  very  considerable.     So  great  is  the  i*esifttan(!e  offered,  thaL  in  socnc 
cases  the  dislocnted   bone  has    given   way  inider  the  miction.       1  ans-*  * 
ucqiniintcd  with  cases  in  which  the  humerus  and  the  neck  of  the  femoi 
h.'»ve  both  been  lu'ijken  in  etfecting  tlie  reduction  of  rfct'iU  iliHlocation* 
This  accident  does  not  always  appear  to  have  l^rn  the  result  of  any  Im 
proper  or  unskillul    employment  of   fttrce,  but  in  some  rases  to  Iiav-h 
occurred  from  natural  weakness  of  bone.    We  know  that  **tipontniieoi 
frnctuies  frequently  take  place  from  muscular  action,  ol^eu  <jf  n  v< 
slight  kind:  and  wo  can  easily  underatuml  that,  if  a  bone  that  wi*ntd  t  -   -       " 
Jiiihle  to  Huch  ix*ady  fracture  happened   to  be  dislocate<l,  it  would  alm"^-— ^    -^ 
of  necessity  give  way  under  the  influence  of  the  extending  or  lever-lkk*-^^^^ 
force  required  lo  replaee  it. 

2.  Tiic  reduction  of  dislocations  is  also  impeded  by  tho  miwhiini' 
rosi»lance  arising  from  tfit*  anatomir'ai  Mtninture  of  ttw  jiunt  (tnd  iU  Uj'-^ 
nitriWM.     in  reducing  a  dihioinition,  it  is  of  especial  impurtanre  to  altri^^^''' 
lo  the  relation  of  the  osseous  points  In  the  neighborhood  of  the  joio^       U 
and  to  disentangle  tlie  displaced  b  mt;  froui  any  of  these  upiio  wliieh         ^* 


m 


ay  be  lodge«l.     This  is  c.s)iccially  the  case  in  such  hiuge-joInU  ax  tl. 


M0 


jtiw  and  elbuw.  lu  which   the  nrrtingement  of  the  articulation  ia 
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hat  PomplicBted;  atifl  in  some  orbicuUr  joints,  rs  the  hip,  where  the 
rerUioiion  is  prevented  by  the  tliAplacement  a\u\  lenHiion  of  torn  lioramtjn- 
l&ry  striictureH.     Wlieii   the   patient   is  anivlhetised,  mid  all   miiHcuUr 
resistance  has  thus  bt'en  n-mnved,  nnv  rcmaininfi;  ililHeuUy  iti  oltuclitig 
reduction  ransl   Ite  duo  t<i  pundy  mechanical  caiifics  dependent  on  the 
disarrangement  of  the  l)ones  and   lisraments.     Under  the  ohler  methods 
of  treatment,  where  much    force   was  employed   hy   pulley*  and  other 
similar  e<»ntrivunces,  titese   were  often   torn  through.     liiit,   &inee   the 
hitru<1nciion  of  matiipulah'on^  the  Surgeon  effects  thi^  reduction  by  u  far 
tes9  dejfreeof  forve,  replacing  the  Ixnie  on  simple  meelianical  principles, 
hy  relnxin*;  the  liaamentH  nnil  disentangling  the  hones  from  one  another. 
The  siUiniioii  and  extent  of  the  laceration  of  the  capsule  of  the  joint  are 
also  of  ifival  Importance  as  offering  an  obstacle  lo  reduction,  in  uome 
CAses  couRtrictinij  the  neck  of  the  bone,  in  others  liaving  one  lip  of  the 
slit   |)n'5sinp  against  the  bone  in  such  a  way  as  to  resist  all  etforu  to 
*T%ove  it.     An  extreme  degree  of  force  is  required  lo  tear  through  and 
^liiifl  overcome  ob^tj  tictions  of  this  kind;  but  ttiey  may  reailily  Ite  re- 
laxed  antl  8lip|>ed  aside  by  skilful   manipulutiou  and  attentiou  to  the 
S^osition  of  the  limb, 

Aftor  the  dislocation  hns  been  reduced,  the  hone  must  be  retained  in 

2>08ition   by  proper  splintt;  ah<1  blindages;  the  joint  being  kept  qiiivt  for 

^.wo  iH  three  weekn,  according  lo  its  size,  so  as  to  allow  i>roper  union  to 

^nke  place  in  the  capAtdc  and  neighboring  structures.     Any  consecutive 

a.ntlafniiialion   may  olten  be  prevented  by  the  continuous  application  of 

«_'oUl;  nnd,  ifset  up,  munt  l>e  treated  by  local  aniiphlogiHtic  nieasures. 

^After  reduction,  thu  limb  must  be  kept  Brndy  fixed  and  at  rest  for  two 

r    three  weeks,  so   as   lo   allow  the  laccrate<l   liganifnts  and  napsute  to 

"■•ccover  themselves.     But  fixation  of  the  joint  must  not  be  mniutained 

War  too  b'Ug  a  time,  lest  a<lhesions,  often  of  a  painful  chnraeter,  form. 

■"These  may  be  avoided  by  passive  motion.     If  they  have  formed,  ihey 

'rnnmy  readily  In*  broken  down  by  the  munijuiUitions  conimoidy  employed 

■»n  such  cawH  by  "bone-setters,"  who,  flsiug  the  joint  by  presauro  td'the 

^buiuU  on  the   painful  sp(»t.  in  a  iimnner  well  described  by  W.  Hood, 

mmpart  siiddeti  nn4l  forcible  movement  to  the  limb,  by  which  advuutittouB 

"Stands  are  ruplureil. 

Dislocations  or  Old   St.\ndino.  —  If  a  dislocation  Ijuve  been  left 

ri^inreduci-d  for  some  weeks  or  months,  chancres,  which  have  already  been 
^Ic«cril»cd,  take  place  in  and  around  the  <li8placed  articular  structures, 
^i^e  d(i«ible  elfect  of  which  is  to  render  tlie  replacement  of  the  bones  iu 
'^beir  normtd  [Ktsttion  more  and  more  dillleult  as  time  goes  on,  and  to 
^ejk'l  to  tl)e  formation  of  a  new  though  imperfect  articulation  at  the  seat 
^>f  the  displaced  b  me, 

Wbeu  a  <lislocation  has  l»cen  left  permanently  unreduced  for  a  con- 

^aideruLle  length  of  time,  a»  for  years,  the  annMiut  of  utility  in  the  limb 

"^*vill  de|H'nd   partly  on  the  kind  of  joint  that  has  been   iliHlocaled,  partly 

-^on  the  particular  variety  of  dislocation  that  has  ocenrrcd.     Thus,  ai  a 

^KCnernl   lule,  greater  freedom  of  movement  and  greater  utility  of  limb 

""^vill   \ie   found   in   old-Himidiug  dislocations  of  balland-sockot  than  of 

-■tinge-jtdnl**,     Uut  iu  ball  aud-socket  jointi  some  dialoeations  will,  if  left 

^^uirtnluced,  be  attended  wiih   lesh  evil  consequences  to  the  patient  than 

^^^iiers.     Thus,  in  the  subylmoid  dislocation  of  the  shoulder  and  the 

^'c-iaiic  of  the  hip,  the  limb  will  recover  itself  to  a  greater  extent  than  in 

^he  other  forms  of  the  same  kind  of  injury  affectini:  these  joints. 

Trealwent, — In  cnsen  of  wry  old  and  irremediable  unreduced  disloca- 
-*Oii,  much  may  Ims  done  b^*  means  of  regularly  conducted  passive  move- 
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menu  to  increase  the  mohility  of  the  part,  And  by  means  of  friction  and 
wnrin  tloucheH  to  relieve  the  tension  and  painful  stiRiiess.  In  cnses  not 
so  olil,  hut  in  wliifh  some  lime  haa  elapsod  since  the  ocpiirremH?  of  the 
dislocntion,  two  questi')ns  alwjiys  present  tliemselves  to  the  Surgeon  :— 
1.  Is  it  possiMe  to  repinre  the  (iisIocuteU  boue?  "2*  ]»  it  de^irnble  or 
prudent  to  attempt  reduction? 

The  posKihility  of  reducing  the  dislocation  will  de)>end  partly  npon 
the  j(»int  ihiit  \h  diKlocHted  and  ttie  nature  and  oxUMit  of  the  dinlocnlion, 
but  chiefly  on  the  length  of  time  during  which  the  Ixine  lias  l>een  out  of 
jAiii^.  Dislocations  of  the  orbicular  joints  generally  can  he  reiluo«H)  at 
a  much  Inter  period  than  those  of  the  ginglymoid;  those  of  the  shoulder 
can  he  reduced  after  a  longer  lapse  of  time  tluin  those  of  the  hip.  The 
BuhgliMioid  dinlocntion  niC  t)ie  shoulder  and  tluit  of  the  hit)  '*"  ^^i^*  dorsum 
ilii  are  cupnhle  of  I'eduction  at  a  later  period  than  the  other  luxations  of 
the  same  joints. 

The  iaft't<t  period  at  which  reduction  is  possihlo  has  been  variously 
estimated  by  different  Surijeons.     Sir  A.  Cn<»per  gives  three  months  for 
the  shoulder  and  eight  weeks  for  the  hip.     A^  n  general  stftteuient,  this 
was  n(»  donht  tolerably  correct  at  the  time  when  it  wus  made,  nlthough 
reiiuction  ha<l  been  effected  at  Inter  periods  than  those  given  hy  Coojier. 
Thus  Brcschet   reduced  a  dislocation  of  the   liip  at  tjic  7Sth  day,  and 
Travers  at  tlie  fifth  month.     Hut  we  may  now  under  auivstliesi»  go  far 
lieyond  this  as  the  limit  of  poatfthh  reduction.     Broilhurst  ha-*  reduced 
the  shoidiler  <>n  the  175th  day;  Suiitli  (U.  S.)  in  one  case  at  the  seventh    m 
month,  in  another  ton  months  ami  a  half;   BInckman  of  Cincinnati,  a  .^ 
disltfcalion  of  the  femur  on  the  dorsum  ilii  at  six  months;  Pupierris  of^ 
the  }Iavanii,  otic  at  over  six  month'*,  in  a  hoy,  and  this  without  cbloru — 
form  ;  and  U.  W.  Smith,  after  nine  months  had  elapsed. 

The  Obstaoles  to  the  ReduotiOD  uf  old-standing  dislocationi  are^ 
rather  palholoiricMl,  than  phyniologicai   au'l  anatomical  as  in  the  •  ^  x^f 

recent  dinphu'cments.     Tiiey  areof  several  dihtiuct  kinds  : — 1.  Tli-  -rf^-*^- 

erfid  Ionic  cfuilraeiion  of  the  shortene<l  an<i  displaced   mUMrles;  t.  '\'{i\^=^m  Avf 
organic  ehanges  thid   have  taken  phice  in  these  mu*icles»  arising  prirth'^^'   '  ' 
from  their  contrnclion  of  the  lisKue  thrown  out  to  refmir  the  lnceraii< 
))artly  from  a   kind  of  rigid  atrophy,  the  consequence  of  influmin-i*.. 
action   and  of  dibea^e;  3.  Adhesions  that  fi»riu   Unwcen   the   In' - 
capsule  and  the  muHcles  anri  the  displaced  hend  of  the  hnno ;  4.   I 
as  a  more  reu)ote  effect,  pathological  changes  in  the  artieulatiug  8i< 
themselves,  hy  which  their  shape  becomes  nltA^rtnl  and  the  sot-k'  * 
lowed,  c'tntrticted,  and  perhaps  ultimately  obliterated  Uy  tibroid  d<  i 

In  order  to  overcome  these  obstacles  n  considerable  amount  of  lorct^ 
must  be  UNcd.  an  adhesions  and  contractions  have  to  be  stretch4*«l  ^n^V^ 
torn  asunder.     This  is  effected   hy  the  multiplying  pulleys  and  ' 
nipulatiiui   under  chlomform.     In  employing  the  necessary  foiv. 
must  Ik*  taken  to  protect  the  skin  fi*om  abninion,  or  ev«n  liK'cnition,  b*^r_* 
the  ut-e  of  Wet  Haniicl  bandages  or  wash-lealher.     The  force  cxerei^t^l  b\^^' 
the  pulley*  must  be  conKidcrable:  but  it  should  by  ncmmpHnictI  by  fi 
rotatory  mnnipulationK  and  movements  of  the  henil  of  the  Iwine,  «rk  a4 
lAown  it  frotu   its  adhesion^;  and   reduction  will  usually  b«  e(ni*ietl 
ibis  way  rather  than  by  forcible  traction  only. 

Ansathetia  is  of  inrstinmble  service  in  these  cases:  and  It  is  by  ft^^ 
IMS  that   Die  Snrueon   ha«   licen   enabled  to  prolong  maicrially  tlk^^' 

\\l  of  ihismIiIv  rcduetion.     But,  in  the  induction  of  old  dt>bH^tlott^M> 

■     ,  do  not  sfford  exactly  the  sauio  kind  of  se.rvree  as  in  tlioa*-^ 

v'-  late,     in  a  recent  dislucatioJi  the  chief  uhstaclti  Is  tnu«cals»-' 
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'  oontractton;  nnd,  by  rolaxing  this  niifeflthctica  eiiablo  the  Snrgeon  to 
replace  ll«?  hone  at  oiK-e  without  diftleuUy.  In  old  dislocntions  the  oh- 
staelcSf  as  has  just  heen  Btateil,  coiipjst  in  vnrions  pRthologicHl  chiin^es 
ilmt  liave  tntcen  pluce  nrotind  and  in  Uie  displuced  hones.  These  con- 
diliona  cannot  be  influenred  by  nniesthenin ;  nnd  hence,  exeepl  as  a 
means  of  producing  innensibiltty  to  pain  and  preventing  instinctive  or 
voluntary  muscular  n'si^limce,  choloroforui  will  ni»t  aid  the  Surgeon. 

It  must  be  borne  in  mind  that  the  reduction  of  old  dislocations  is  not 

only  a  work  of  very  considerable  dilflculty,  but  also   of    considerable 

I  Oan^er.     If  ftevcral  moniliH  have  elapsed,  tlie  obsLnclcs  arisin^^  from  the 

/^ulbologicid  chai»)ics  alreftdy  mentioned  will  usually  Iw  so  olistinate  as 

to  render  the  reduction  iuiposHible  without  the  eniploymeiit  of  a  dauber- 

ou«  ainotnil  of  force,  ami  in  many  cases  they  will  prevent  the  possibility 

of  reduction,  whatever  foree  be  employed. 

The  Accidents  liable  to  occur  durinu:  attempta  to  reduce  old  dislo- 
(Cntion«.  whether  buccessful  or  not,  are  the  foUowint;: — I.  Laceration  of 
klip  8kin  by  the  constricLiou  nnd  pressure  of  tlie  liands  to  which  the 
|>ulleyft  are  attache<l.  2.  Laceration  of  muscles:  thns  the  pectoral  has 
pecn  torn  thmugh  in  atteni]>tiuv  reduction  of  old  disloeaMou  of  the 
ll^Aulder.  3.  The  development  of  inflammation  and  6U]»puration  around 
^^B  dtblocation.  by  the  violence  to  which  ihe  soft  parts  have  been  sulv 
^R«d.  From  thin  cause  death  has  Keveral  tinges  rosulied,  in  attempts 
Eit  reducing  old  hip-dislocations.  4.  Extensive  extravasation  of  blood 
FroRi  the  rupture  of  smalt  vessels  in  the  lacerated  soft  parts,  giving  rise 
wiile-sprt*ft<l  ecchym<»sis.     6.   Laceration  of  one  of  the  larger  veins. 

A   patient  of  Froriep's  died  from  this  cause,  after  rupture  of  the  axillary 

^^ein,  in  an  attempt  to  reduce  an  oM  dislocation  of  the  shoulder,  fi. 
ZLaceratiou  of  an  artery,  and  the  formation  of  a  diffused  traumatic  aneu- 
:a'iftrD.  Tids  Rcrious  ncci<)ent  has  hap]>ened  at  least  twelve  times  in 
^aitlempted  reduction  of  old  dislocations  of  the  shoulder.  The  brachial 
.sirtery  has  also  been  torn  in  altempted  reduction  of  dislocnteil  elbow. 
*l.  Laceration  of  neij^hboring  nerves.  Those  *d"  the  axillary  plexus  have 
^^^^jeeii  lorn  in  altempted  reduction  of  disloeatiim  of  the  shoulder,  and  the 
^^^knedian  in  that  of  the  elbow.  8.  Fracture  of  the  dislocated  hone.  This 
^^■nvious  accident  has  usually  happened  when  the  Surgeon,  after  the  em- 
^H^lbyment.  of  extension,  hns  atti*mpted  to  put  in  force  transverse  move- 
^^^Henls  of  the  bone,  or  has  used  the  bone  as  a  lever;  when  it  has  given 
"^ay,  usually  high  vip  near  the  head,  nl  other  times  in  the  shaft..  It  is 
3)o»6ihle  th:il  in  some  cases  this  may  have  lK?en  preilisposeii  to  by  the 
^one  hav(n>{  Itecome  weakened  by  want  of  use.  it  has  (K-curred  several 
^imes  in  the  humerus,  and  at  least  eight  times  in  the  femur,  in  attempts 
reducing  old  dislocations  of  these  bones.  In  most  of  the  rt?corded 
ases  the  ^Kmt*  Itas  readily  uiuted,  and  the  crmilition  of  the  patient  has 
ot  betrii  tnalerially,  if  at  all,  influence*!  for  llie  worse,  except  that  reduc- 
tion of  the  dinliK'iklioM  has  necessiirily  la-en  rendered  impossible.  9. 
Neighboring  Itones  have  l>een  fractured, sucti  as  the  ribs  and  the  glenoid 
-cavity  in  the  endeavor  to  reduce  dislocation  of  the  shoulder,  and  the 
^cctAbulum  in  atlenipte<1  reduction  of  a  luxated  hip.  10.  The  limb  has 
ftcLuully  l»een  torn  ofT.  This  remarkable  and  distressing  accident  hap- 
i't'tied  to  Ouerin  of  I'aris,  in  attempting  the  reduction  without  pulleys, 
lid  merely  by  the  traction  of  assistants,  of  a  dislocation  of  the  sliotdder 
'f  three  monlhs*  standing,  in  a  wonmn  G'A  years  of  age,  the  liml>  IxMug 
'/(IdL'uly  torn  otf  at  the  ell>ow.  On  examination,  the  bones  wer«  found 
•'Orous,  tlie  muscular  aufl  other  bo1\  structures  pulpy,  the  limb  having 
us  evideutly  lost  its  natural  slrenglU  uid  elai^ticliy. 
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The  occnrrence  of  those  various  nociilcnts  And  injiiriefl,  in  tlio  nt- 
tompted  rctliiotion  of  old  dislocations, cannot  nlwnys  l>t' jiijitly  nttribiitod  . 
to  tlie  etnployiiu'nt  of  an  improper  dffjrpo  of  force  i>y  llir  Sitrgron.  Tlie'^ 
liability  to  Ihem  tnnsl  rnllicr  he  looked  upon  as  a  nece^^mtry  and  inevi- 
table acroinpiiniment  of  all  attempts  at  putting  baek  into  its  plnee  a 
bone  whieh  liris  been  dislocated,  and  left  iinrednccd  for  muny  wet'ks  or 
several  months,  Dnrinj^^  this  pL-riod  the  iMjne  usually  contracla  mlhe- 
Bions  of  a  \ery  dense  kind  to  the  jiarts  amongst  which  it  lira;  and.  a«  it 
cannot  be  replaceil  in  its  articular  cavity  until  tliene  adhesions  have 
been  torn  or  hroken  thronj^h,  it  \n  easy  to  tindorstand  how,  in  the  attcni|>t 
to  do  this,  nwighboving  fcoIX  parts,  vessels,  or  nerves  may  ;;ivo  way,  or 
the  bone  itHell  may  yield  to  tlie  force  that  must  l>e  itppliud  to  it  in  order 
to  lid  it  out  of  its  new  bed. 

The  liability  to  the  oeenrrence  of  these  accidents  shouU]  make  the 
Surgeon  very  cautiou.s  hour  he  recommends  the  attempt  at  the  reduction 
of  old-standiuM;  dislocations.  If  after  a  time  the  new  joint  have  lH>eome 
tolerably  mobile,  and  lie  not  painful,  it  may  be  belter  to  leave  the  bnne 
unreduced,  rather  than  expose  the  patient  to  great  risk,  with  a  slender 
prospect  of  eventual  sun-ess.  If  the  unreduced  disloi-ation  be  slitf  and  i 
painftd,  nuu-b  may  be  done  by  passive  motion,  frictions,  and  tluucbcs,  to  ^ 
improve  the  patient's  cfon<lition. 

The  Subcutaneous  Section  of  muscles,  temlons,  and  bands  of 
ndhetiionH  in  the  neighborhood  of  the  dislocated  joint,  tins  been  propo«edtj 
by  IMetfenbfieh  as  a  means  of  facilitating  reduction  in  old-slandiiiw  ctt.*es;  " 
and  he  relates  an  instance  in  which,  by  these  means,  a  shoulder  that  had 
been  dislm-ated  f<tr  two  years  was  reduced.  In  many  casns  in  whieh  this 
plan  has  been  tried,  the  success  has  not  been  commensurate  with  the 
expectations  raised  respecting  it:  utid  in  other  instaures,  of  widcb  I 
have  seen  two  or  three,  the  operation  has  been  followed  by  elouj^hinj 
and  other  serious  evils,  while  it  has  not  been  attended  by  any  benefit  &a 
facilii.'ii  ini:  reduction. 

CoMi*oii.Ni>  Dislocation  is  one  of  the  most  serious  injuries  to  which  a 
liml)  can  be  flul>jeeted.  Not  oidy  is  there  such  extensive  biceration  of 
the  soft  parts  that  cover  and  enter  into  the  formation  of  the  joint  as  to  j 
give  rise  to  the  most  severe  forms  of  traumatic  arthritis,  but  the  bonc» 
are  ofted  fraeturcnl,  and  the  main  vessels  of  tbe  limb  perhaps  greatly 
stretched  or  torn. 

The  Trfatnient  of  a  compound  dislocation  must  be  conducted  on  the 
same  pi-ineiples  that  guide  the  Surgeon  in  the  management  of  a  wounded 
joint,  viz., cold,  or  aniiseptics,  witli  drainage  to  secure  the  free  escape  of 
the  inflammatory  products.  Owing  to  the  rupture  nf  the  liganients  nnd 
of  the  muscubir  aitaehmonts,  there  is  usually  no  ditTlcnIty  in  the  reduc* 
tion,  the  bones  being  re3<Iily  replaced  ;  but  the  danger  eonsi^t*  in  the 
destructive  inflammntory  action  that  will  l>e  set  up  in  the  joint  nnd  limb 
from  the  extensive  injury  inflicted  upon  them.  This  varies  greatly,  ao-i 
cording  to  the  size  and  situation  of  the  joint,  anil  the  iitate  of  the  Boft 
parts.  If  the  joint  Ih<  small,  as  one  of  the  phaliingeal  arlieulations,  tfao 
dislueation  may  l»e  reduced,  and  the  parts  covered  with  cold  lint.  If  it 
be  one  of  the  larger  joints,  the  line  of  practice  will  vary  according  to 
other  cireum.staiices  than  the  mere  dislocation.  Thu?^,  if  it  be  in  the 
tipper  extremity,  the  patient  being  healthy,  nnd  the  soft  parts  not  very 
extensively  contused  or  torn,  the  bones  moy  Iw  replaced,  cobi  irrigation 
asniduously  applied,  ami  antiphlogistic  treatment  pursued.  If  there  be 
fracture  eonjoiued  with  the  dislocation,  resection  shouhl  be  praiti««e*l,  as 
Wfla  successfully  done  by  lley  in  beveral  cases  of  injury  of  the  elbow  of 
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this  (1c<icription ;  liiit  if  the  sofl  parts  be  g:reatly  injured  as  well,  and 
enitCfiaHy  if  the  lili>fx I- vessels  and  nerves  of  the  limb  huve  anfT'iiHi,  ain- 
putntioti  iniiMl  be  pt'rfoi-ine<1.  In  the  lower  extremity,  ntnptilulion  ta 
more  iVequenllv  ncceasarv ;  in  the  knee,  altnosL  invariably  so.  Sir  A. 
Cooper  stales  that  he  know^  no  at*ei<1ent  timt  more  iniperativoly  demands 
amputation  than  eoni|>unnd  dlHlocntion  of  this  joiut.  Yet  Ibore  are 
exceptions  to  this  rnle;  thus,  White  had  a  ease  of  eani)Kinnd  <lisliu-ation 
of  the  knee  joint  in  a  boy,  nine  yvars  of  age,  t\t  the  Westniinslir  Hos- 
pital, in  which  he  saved  the  limh  by  (tawing  otf  ihe  condyles  of  the  ft-nuir 
and  reducing  the  bone.  In  the  eompound  diftlocnUons  of  the  ankle*  au<l 
the  astrtigaliis,  an  nttoinpt  should  (^cnernlly  be  made  to  save  the  limb,  in 
the  wny  that  wilt  l>e  more  spix'ially  pointed  out  when  we  come  to  treat 
of  these  iiijurifs. 

After  ri't'overy  from  compound  dislocation,  the  joint  will  often  remnin 
permnitently  BtifTened;  hence  attention  to  position  during  the  treatment 
is  esM^niiidty  required.  Jn  nuuiy  oases,  however,  very  j<ood  motion  is 
oUimntely  obtained,  though  the  stitfucss  may  continue  for  some  leitgth 
of  lime. 

Complications.— Fracture  of  the  Shaft  of  one  of  the  Long 

Bones  \(rith  Dislooation  of  its   Head  incrrnsoH  eonsiderably  the 

difficult}*  of  redu<*tion.    In  ihe^e  circumstances,  it  has  been  recommended 

to  consolidate  ttie  fracture  llrst,  and  then  to  attempt  tlie  reduction.    Hut 

to  do  this  is  only  to  defer  and  iucrense  the  dilllculties.     At  lea^t  seven 

or  eight  weeks  must  elapse  before  the  fracture  will  be  suflloiently  lirmly 

united  to  benr  the  requisite  traction  to  reduce  so  old  a  dinloctUion  ;  and 

then  there  will   Iks  great  clmnce  of  rupture  of  tlie  ci\llu«,  and  there  will 

certainly  be  extreme  ditficulty  in  the  reduction.     It  therefore  aiipcars  to 

me  mncb   safer,  under  all   circumstances,  to  re^luce  the  dislocaiion  at 

once,  nnd  afterwardn  to  treat  the  fracture  in  the  usual  way.     In  reducing 

a  dishtcalion  complicated  with  fracinre  of  the  shaft,  of  the  displaced  bone, 

the  fracture  muHi  tirst  be  put  up  very  tlrmly  indeed,  with  wooden  Hplints 

completely  encasing  the  limb.    The  patient  must  then  be  put  fully  uurler 

the  influence  of  cUlororonn.  which  iii  of  the  most  essential  Hervice  in 

these  eases;  an<l,  when  the  muHclcs  are  completely  relaxed,  extension 

and  counter-extension  l>eing  made  in  the  usual  way,  the  reduction  may 

be  elTecteil.     The  extending  means  should  always  be  applied  upon  the 

«piiniH,  so  that  there   may  be  no  drA<^u;ing   upon  the  fracture.     In  thi4 

way  1  have  reduced,  without  any  dillictilty,  a  di.slcK'ation  of  the  hea*!  of 

the  humerus  into  the  axilla,  complicated  with  comminuted   frarturo  of 

Ibo  shall  of  the   bone,  in  a  leuiarkably   muscular   man   to   wIkjiu    I  was 

called  Uy  B^'am  ;  nnd  at)out  the  same  time  I  had  under  my  care  at  the 

ll4>$piial  a  case  of  dislocated   elbow,  willi  fracture  of  the  slnift  of  the 

humerus,  tliat  was  reduced  wiili  ease  in  the  same  way.     The  dillUuIty  in 

reduction  is  necessarily  increased  by  the  proximity  of  the  fracture  to  the 

(lislocated  joint ;  and  when  the  epiphysis  is  broken  otf  from  the  shaft  and 

dittbicateil,  the  difficulty  may  be  great,  but  is  not  insuperalile.    Some  year« 

«iiic(%  1  a^tsi^ti-d  H.  Smith  and  Dunn  in  the  reduciiuu  of  a  dislocation  of 

Uie   humerus  with  tVnctnrc  of  the  surgical  neck  of  the  btme,  the  dis- 

plac^Ml  bead  lying  to  the  inner  side  of  the  coracoid  process.     In  this  case 

the  patient,  a  young  man  who  had  •suHtained   the  itijury  by  a  full  in  an 

*^|>ileptie  fit,  was  put  under  cldoroform,  and  when  he  was  fully  anassthe- 

Kisc'fl   tbc  displaced  head  of  the  bone  was  eaHity  replaced;  the  patient 

''^covering  witii  nn  excellent  and  useful  arm.     After  the  bone  bus  beea 

''^taduced,  the  fracture  should  be  treated  iu  the  ordinary  way. 
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When  a  Simple  Fracture  extends  into  the  Articular  £nd  of 
the  Bone,  nn  in  somt^  dislocations  at>out  tlie  elliow  nnd  flnkU%  Uieve  is-i 
i»o  material  iiiciease  in  H»e  danjjer  of  tbe  case  or  in  the  ditfioulty  of  it»* 
nianaa:eint'nt. 

In  Compound  Dislocation  with  Fracture  of  the  Articular 
Ends,  retiioval  of  s|tlinterH,  and  paitial  resection  or  amputation,  wilt  be 
required  nccoixlini;  to  ttic  seat  and  extent  of  injury. 

Spontaxeovs  Dislocations  may  occur  either  smldcnly  or  graduallj, 
according  to  the  natitit*  of  the  cause  that  gives  rinc  to  them. 

Spontatit^ouif  diHiocalion,  if  that  term  can  he  |ji'o|M*r1y  applied  to  such 
cases,  is  often  met  with  on  the  hi[>  as  t!ie  resnlt  of  old  disease*  The 
Hganientons  and  cnrtilaginoua  structures  having:  heconio  deKtrr>yed,  tlie 
Lead  of  the  hone  utrctpliicd  and  absorbed,  the  articnbir  tsurfaWMj  become' 
readily  displaced  under  the  influence  of  sliglit  niu?*cular  action. 

There  is,  iiowever,  a  secoini  and  mf»re  rare   form  of  spfuilanoons  dis-  | 
location  to  which  the  hip  and  shoulder  ai*e   liable,  and  whicli  lias  b<?en  ' 
especially  studied  by  Stanley.     In  this  dislocation  the  head  of  the  booe  ' 
slips  out  of  ibe  ariicidtition  without  any  very  iimrked  sic'is  nf  disease  J 
about  the  joint,  and   ceiiainly  without  any  previous  destruction  of  it. 
Jn  these  cases  there  i«  eitliur  a  parah/tiv  condition  of  thf.  rafMular  wnttc- 
cleftf  B8  has   been  observe<l  several  times  in   the  shoidder,  the  deltoid- 
having  become  paralyKcd  and  thus  hnvinjr  allowed  the  bont?  to  slip  out 
of  place;  or,  as  lias  been  noticed  in  tlie  hip, '>A«cur#*  nrrhfumaiic  neuralgio 
painK  have  fur  some  time  been  seated  in  the  joint.    Thedislocation  niay  not 
be  confined  to  one  joint,  but  may  affect  ftcvernl.     Thus,  some  time  ago 
tltere  was  a  cnse  in  University  College  Ho»tpita1,  in  which  both  shoulders 
and  hips  were  disliK'atod  simultaneously.     In  many  cases  it  riccnrs  sud- 
denly, and  often  wiliiout  ntiy  pain,  the  defnrmiiy  of  the  timli  attrnctinj  , 
attention  ;  though  in  others  it  has  been  precedtMi  by  rheumatic  atruution* 
of  the  joint. 

There  is  a  third  variety  of  spontaneous  disbwntion,  in  which,  the  joint 
baviiifj:  Itecoine  dislocated  and  reduced,  the  muscubir  and  lii;atuentoua 
atruelures  Itave  become  so  weakened  that  ever  afterwanis  it  slips  out  of 
place  on  the  npplicatiim  of  alight  force,  or  at  will  on  the  patient  throw* 
iug  the  muscles  of  the  limb  into  action. 

The  Treatment  of  tliesu  cases  is  nut,  very  satisfaotory.  Keibiction  io 
many  cannot  be  accfmiplished  ;  while  in  others  it  may  he  effected  readily 
cn<High,  but  the  lione  cannot  lie  (ixed  in  tlie  joint  uiit  of  which  it  slips 
again.  In  a  case  of  spontarteous  dishx'atiou  of  ilic  hip,  without  any  ap- 
parent disease  of  the  joint,  occurring  in  a  young  woman,  I  readily  etrecU?<l 
itMluctiou  by  the  pulleys,  three  weeks  after  the  occurrence  of  the  dis- 
placement. The  lind)  was  tlien  fixed  with  tlie  long  splint,  and  mainiHiuril 
at  a  pr(»|K;r  lenglli  for  two  or  three  wcckt* ;  when,  in  ct»nsc(iuence  of  a 
severe  broucliitic  attack,  it  became  neces^iary  to  remove  the  appni-atus, 
and  the  diHplnccmcut  speediiy  returned.  Wliilst  c»»nvalescent  from  this  | 
attack,  the  patient  fell  and  fra(-*lured  the  di^ptacod  femur  in  ilN  upper  < 
thill],  thu>»  ivndering  it  imppossible  to  replace  the  bone.  In  another  t*aso 
of  Mp4>ntane'»Ms  dislocation  of  the  knee,  occurring  in  the  same  painless 
manner,  the  joint  could  not  lie  replaoed,  and  permanent  <leformity  was 
lef\.  After  rednctitm  in  similar  cases,  a  splint  or  a  starched  linuda|;e 
should  l>e  worn  for  a  considerable  length  ol  time,  so  aa  to  give  a  obaiiue 
for  the  ligaments  of  tbe  joints  to  rec<»ver  themselves.  If  there  be  a  rheu- 
matic tendency,  it  should  Ite  removed  by  suitable  ireatmcnl;  and  if  there 
be  a  paralytic  conditiuu  of  the  muscles,  electricity,  the  uiulcrmic  applica- 
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tioD  or  hypixlcnnic  injection  of  strychnine,  and  col«l  donclics  with  frio- 
lion,  mny  l»c  mlvanliii»eonsIy  cinployetl. 

CoMOE.NiTAi.  DiHLoOATiuNsai-c  occa»iona11y  met  with  in  the  hip,  shonl- 
der,  wrist,  and  jaw,  and  have  of  hite  years  attraele<1  the  attenlion  of  Sur- 
geons through  the  lal)ors  ofCiuerin,  Smith,  Chelius,  Ilobert^ami  others. 
'I'hesp  dislocations  are  eIo8*?iy  ailie<l  in  cause  and  nature  with  oilier  con- 
^[enitul  deformities  *>t'  the  limbs,  such  as  cluli-fciol,  Ac.  In  ihera  there  is 
usually  found  nrreHted  or  imi>erreet  development  of  some  purtion*  of  the 
osseou'*  ariiculai'  nppnrnlua.  Whether  this  is  oiiiiiiinl,  thus  causing;  the 
displacement  of  the  holies,  or  consecutive  upon  disuse,  occasioned  by 
spasmodic  action  nf  one  set  of  muscles  or  by  pnrnlyHi<4  of  another,  de- 
pendent on  some  irritation  in  the  nervous  centres,  is  scarcely  worth 
inquiring  here.  In  some  cases  it  would  appear  as  if  faulty  position  of 
the  fa'tus  in  uicro,  or  nudue  violence  during  birth,  may  have  occasioned 
the  displacement.  These  clislocntiona  are  probably  incuHLblc.  as  there 
is  always  congenital  defect  of  structure  in  the  articular  ends  of  the  bones, 
or  of  the  socket  into  which  they  are  received. 

There  is  a  {H'culiar  form  of  dislocation  which  I  have  once,  and  only 
©n-ee,  met  with  in  a  child,  oliierwise  perfectly  henltliy,  12  years  of  age, 
and  which  had  some  resemblance  to  the  congenital  form.  It  wan  a  dis- 
biration  ««f  the  head  of  the  radius  backwardH,  in  cousctpience  i>f  want  of 
development  of  the  lower  thirti  of  the  ulna.  In  thi»  case  the  rail i us  was 
nearly  two  inches  longer  than  the  ulna.  Tlic  want  of  development  In 
the  latter  bone  pievenled  tlie  proper  growth  of  the  fore-arm;  and  the 
radiufl  consequently,  after  liaviug  become  sliglitly  curveil,  became  slowly, 
but  completely,  dittltKNUed  at  it4  humeral  end.  All  the  movements  of 
the  bone,  however,  were  perfect. 


CHAPTER    XXiri. 

SPECIAL  DISLOCATIONS. 

Dt8L0CATt0N8  07  THR  tOWKR  JAW. 

Dislocations  of  the  Lower  Ja.'vr  are  not  common  accidenta.   They 
Ooiiiir  more  frequently  in  women  thaii  in  men,  and  have  been  but  very 
^«*lilom  met  wilh  at  either  extreme  of  life;  but   N^tattm  and  Malir.iit;ne 
•"^late  cases  occtirriug  in  ctlentidoua  subjects  of  CtS  and  7i  years  of  age, 
'^nd  Sir  A.  Cooper  ha**  seen  the  accident  in  a  chihb  oeeasioned  hy  aiutther 
*^^%yy  thrusting  an  apple  into  its  mouth.     These  dislocations  are  most  fre- 
quently i>cwiaioned  by  spasmr»flic  action  of  the  depressor  muscles  of  the 
Jnw — by  opening  the  mouth  too  wide,  as  in  fits  of  laujjfhini;,  of  j^nping,  or 
*»i  BltempLiu^  lo  take  loo  large  a  bite.     Occasionally  this  accident  has 
*"«j-»ulted  from  blows  or  kiek^  upon  the  chin  when  the  mouth  ia  open,  or 
^ruiu  the  violent  strain  upon  the  part  iu  tooth-drawiuif,  or  rather  in  dig- 
^in*;  out  &lump»  with  an  elevator.     The  mechanism  of  the  disloi:ation  is 
^iin|>le.     When  the  moulli  is  opened,  the   interarlicular  flbro-carlilage 
^vitli  the  condyle  ^li<lcs  forwards  on  to  the  articidar  eminence;  if  this 
~tt~kiovement  becontbined  loo  far,  and  the  external  pterygoid  muscle  con* 
^rnut  foreilily  at  the  same  lime,  the  condyle  slips  forwarti  over  the  artieu- 
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lar  eminence  into  the  zygomatic  fossa,  the  axU  of  the  ramus  beEng 
(tirected  obliqiK'ly  hackwanls,  and  llie  dish  mentions  l>t'ing  thus  I'omplelc. 
Ill  this  wny  hoth  comlyles  maj*  Ite  rii.Mplaccd,  or  only  one.  Maisonneiive 
and  Otlo  Wt'ber,  by  pt-(Kliicin;d;  <Ii«l<«tftti(in  on  llie  ilea<l  ttotly,  havo  TiiUiKt 
that  the  c'tnHyk'  lies  in  front  of  the  root  f»f  the  zygfunn.  The  coronoiii 
process  rarely  renchcs  Ihc  malar  b«ine,  hut  usiialty  lies  IkjIow  it,  being 
compleloly  siirroundefi  by  the  tendon  of  tlic  ternpoial  muRcli*.  From 
oriitinal  obsei  vaiion,  C.  Heath  confirms  this  view  of  the  |M5sition  of  the 
coroiioiil  process.  The  interarticulur  llbro-carlilage  \a  aitachiMl  to  the 
contlyle,  and  follows  its  niovemfiils.  The  capsular  ligament  is  stretched, 
but  not  nipLiircil:  the  external  lateral  ligament  is  tenite,  ami  passes  from 
behind  forward  insread  of  fn»m  bol'ore  backward:  the  internal  lateral  and 
atylo.iii.'ixillary  ligaments  also  undergo  stretehinjr,  which  is  increased  by 
Tatning  tl^;  chin.  Tlie  temporal  muscles  are  stretched  according  to  Mai- 
sonneiivc,  or  partly  lorn  according  to  Welwr. 

When  tite  dislocation  is  Bilateral,  as  most  frequently  hnppens,  both 
condyh's  ix.'ing  displaced  from  the  glenoid  cavitiewj  the  signs  are  as  fol- 
low«.  The  incisor  leeih  of  the  lower  jaw  are  sepanitetl  IVom  those  of  the 
iippt-r  Ity  a  marked  intervst,  varying  from  half  an  inch  to  an  inch  and  a 
hall ;  the*  month  eonnrquently  cnnnot  be  closed,  but  in  kept  morii  or  less 
widely  o[»en.  Devrlniitlon  and  HiH-ech  are  imiiatrcd^  the  labial  consonanin 
not  being  pronounced;  there  is  dribbling  itf  the  saliva  over  the  lower 
lip;  the  chin  is  lengthened^  and  the  lower  line  of  teeth  advanced  alK>ul 
hairan  inch  beyond  those  of  the  upper  jsw;  the  cheeks  are  flattened, and 
there  is  a  depression  in  front  of  the  meatus  auditorins  cxternns.  There 
is  also  an  oblong  prominence  in  the  temporal  fossa  between  the  eye  and 
the  ear.  If  the  ilislocatiou  be  left  unredtice<l,  the  patient  slowly  regains 
some  power  of  movi-ment  over  the  Jaw;  he  gradually  approxbnates  the 
lips,  and,  after  a  lenjstli  of  time,  may  even  Ik;  enabled  to  bring  the  lines 
of  t4'cih  iiiio  apposition,  especially  posteriorly. 

In  the  Unilateral  dislocation,  where  one  condyle  only  is  disp1ace(.l, 
the  ax'\R  of  the  lower  jaw  is  directed  towards  the  opposite  to  that 
on  which  the  disptHcement  exists;  and  the  general  signs  are  the  same, 
but  in  a  less  nuuked  degree,  as  those  which  are  met  with  wlien  boili  sides 
are  dislocated.  The  hoUow  before  ihc  meatus  on  the  injurcil  8i*le  is, 
however,  well  marked,  nnd  serves  to  point  out  the  seat  and  nature  of  the 
displaccnienif  llie  diagnosis  of  which  in  not  always  reailily  made;  indce<l, 
R.  W,  Smith  stales  that  be  baa  seen  attempts  at  reduction  applied  to  the 
uninjurcti  side. 

Sir  A.  Cooper  has  described  a  Subluxation  of  ihe  jaw,  most  fre- 
quently met  with  in  young  and  delicate  women,  in  whichf  in  cons(?queneo 
of  the  relaxation  of  the  ligaments,  the  head  of  the  bone  appears  to  8li|> 
forwards  upon  the  eminentia  articidarin,  whenever  the  mouth  is  opened 
at  all  widely,  as  in  gaping,  laughing,  &c.  It  may  usually  be  ascertuiued 
by  U'lling  the  patient  to  put  out  the  tongue.  The  bone  hitches,  as  i 
wer*e,  and  ptwents  ttie  mouth  frr^ni  l>eing  shut  at  once.  Most  commonly^ 
the  natural  erforts  of  the  patient  are  sutHiient  to  reiurn  ihe  head  of  the 
bone  into  the  glenoid  cavity  with  a  cracking  noise  or  even  a  hmd  snap. 

The  Reduction  of  a  ilisloeated  jaw  is  easily  elfecLeil ;   it  bi-ing  onl 
necegHary  to  push  the  angle  of  the  bone  ilownwards  anti  backwards,  so 
as  to  discntnngle  the  coronoid  process  from  under  the  zygomatic  arc 
at  the  hanie  time  that  the  chin  is  raised  by  the  Surgeon's  Angers,  in  ordQ 
that  the  temporal  and  pterygoid  muhctes  may  draw  the  head  of  the  hot 
into  its  proper  position.     The  reduction  is  best  effected  by  the  Surgeon 
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lintir1iii«r  before  llie  patient  and  applying  his  thumbs,  well  protoote<l  by 

thick  itnpkin,  lu  the  molnr  teeth  nn  eiidi  side,  nnd  thtis  (lepivs.sin}{  the 

mgle  of  the  jtiw  forcibly,  .it  the  same  time  thnt  he  raises  the  chin  by 

leant)  of  his  tlngcrs  spread  out  and  plnccil  iiiidenientb  it.     The  \hme  is 

khon  returned  into  itft  plnoe  with  ao  forcible  a  snap  that  tlie  tl)iimb<t  niny 

!K;  severuly  bitten  unless  care  be  taken,  or  they  be  wvll  protected.   Wlicn 

me  coiidyk'  only  in  luxated,  the  efforts  at  redncLion  nhoiild   be  applied 

the  iiijtire<l  side  onl^'.     j\fter  the  reduction,  tht*  four-tniletl  bamlnge 

ihould  lie  uppliL'd,  ns  in  cases  of  fructnre  f»f  the  jtiw ;  and  for  several 

Inys  lite  pfiCienc  must  not  be  allowed  to  talk,  or  to  eat  itny  solid  food, 

||le«t  liie  di^placemeni  return,  which  it  nlways  has  a  great  tendency  to  do. 

iTery  old  dishiraliims  of  this  tione  may  Iki  reduced  by  lite  proresa  just 

»ow  dcscrilu'd.     Tlius,  Stromcyer  replaced  one  at  the  end  of  Ihirty-ttve, 

Donovan  one  at  the  end  of  ninety-eigbt  days,  and  PuUock  one  at  the  end 

>f  four  montlis. 

In  the  ca^es  of  sub/uxa/Zon,  attention  slionld  be  paid  to  the  state  of 
the  fseneral  health.  Tonics,  more  particularly  iron,  shnutd  Ik*  adminis- 
tered; good  diet,  the  cold  bath,  and  open-air  exercise  enjrdned.  If,  as 
ffrequenity  hup|M*ns,  there  be  some  tenderness  about  the  tuniporo-mnxiU 
[lary  nrlicuhitiitn,  a  suries  of  small  blisters  may  be  applied  over  it.  It  is 
[Of  «reat  importance  to  prevent  the  habit  of  rcciUTence  of  the  disW»calion, 
|This  may  n>n;dly  mt>st  conveniently  l>e  done  by  letting  the  patient  wear 
|»  Ismail  silk  cap  IUie<l  to  the  chin  and  attached  by  fotir  ebit*tic  bands  on 
the  top  v(  anri  l)i'hind  the  head,  as  in  the  case  of  a  fractured  jaw. 

Congenital  Dislocation  of  one  Condyle  of  the  Low^er  Ja'W  is 
ft  rernaikiiMe  iitid  rare  coiidiiion,  for  an  ae(ptnintnnr<*  with  which  we  are 
irhiefly  iiuleliied  to  R.  W.  Smith.  In  this  condition  there  is  a  singular 
iliatoi  ticn  of  countenance.  TlieosmeoLis  and  muRcular  strncluies  on  the 
lilisiocAteil  side  arc  atrophied,  and  the  teeih  of  the  upjier  jaw  project 
Jn-yoiKl  those  of  the  lower,  contrary  to  what  occurs  in  the  accidental 
I'disloi-ation :  the  mouth  can  be  closed,  si>eech  is  perfect,  and  there  is  no 
.dribblih}{  ofaalivH.  Congenital  dislocation  of  both  comlyles  has  not  yel 
[Iteeu  olmerved. 


DISLOCATIONS  OF  THB  CPPEft  LIMB. 

DiBi.o<!ATioN(i  OP  THK  Clavicle. — When  we  look  at  the  flat  character 

*f  the  slerno-clitvirular  articntaiion  nml  the  very  i^mall  and  shnllow  sur- 

Tncc  in  the  ouromittn  upon  which  the  outer  ci»d  of  the  clavicle  is  receivdl, 

land  fpUcct  ttn  the  violence  to  whicli  the  sluxdder  is  frequently  nuI  Jeclcd, 

•TVK   miieht   at   Hr>t  imasine  that  tlislocationa  of  the  clavicle  woidd  be 

imouKHt  the  most  fre(pient  forms  of  injury  in  this  region,     liut  this  in 

lerv  far  fix>m  Iteing  the  cn«e.     They  art-,  indeed,  rarely  n)el  with  in  coni- 

iimri^on  to  the  frwpiency  of  fi-actures  of  this  Imjuc.     This  is  owin^  to 

►everal   caUHes:  amoneai  thrse  are  the  shortness  and  firmness  of  the 

liaaiiK-uis  b^'  which  the  clavicle  is  attachetl  to  the  sternum  and  acromion, 

and  the.  fact  that  any  force  applic<l  to  the  bone  is  usually  received  in  a 

liiif^  that  (Mir  res  ponds  to  its  axis,  thus  causing  it  to  be  bent  or  broken 

rather   than   luxated.     The  mobility  of  the  scnptdn,  also,  has  a  special 

.lrnden<^y  to   |trevent  dislocations  (»f  the  outer  e\u\  of  the  claviile,  the 

two  bones  easily  moving  logellK-r,     Were  it  not  bir  tliepc  vircnm«tnn(:es, 

the  t'one  would  frequently  be  thrown  off  the  small  flat  articular  surface 

of  llj<*  acromtoi). 

DbilucailoDi*  of  the  clavicle  can  only  be  occasioned  l>y  violcitcc  applied 
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to  the  shoiiMor  in  such  a  <lircctton,a9  to  drive  the  hone  inw.iriU  towar<i« 
the  mesial  line,  Bt  the  same  time  that  the  scapula  is  flxcH. 

Either  the  slernM  or  Ihe  acrominl  end  of  the  I'lavicle  may  be  dii 
locnlcil,  and  the  stiuultancous   diBplacement   of  hoth   ends  has  been 
observiid. 

'1,  The  Sternal  End  of  the  Clavlole  may  he  luxated  in  a  direction 
forwards,  btivicward:i^  or  upwards,  l>eing  thrown  before,  hi.*hind,  or  above 
the  sternum. 

In  the  dislocation  Forwards,  the  end  of  the  hone  can  bo  felt  In  Its 
new  p<»sition,  the  point  of  the  shoulder  is  approximated  to  the  medial 
line,  and  the  deprehsions  above  and  l>elow  the  clavicle  are  sirongly  de- 
fined. It  is  ocoanionod  l)y  blows  upon  the  shoulder,  Ity  heuiling  this 
part  foi'cihly  backwards,  or  by  violence  applied  to  the  eltiow  whilHt  the 
arm  is  raised  from  the  side.  In  some  cases  it  occurs  sponlaneouttly,  ns 
a  secondary  consequence  of  lateral  curvature  or  rotation  of  the  tipper 
dorsal  vertebiie. 

This  disloi-ation,  which  is  amongst  the  most  frequent  to  whieh  the 
clavicle  is  subject,  may  n-ndily  be  redxwsd  by  pushing  the  shoulder  out- 
wards and  bending  it  backwards,  while  the  elbow  is  brontrbt  in  front  of 
the  mid-lateral  line.  The  princi[}al  difllculty  In  the  treatment  consista 
in  preventing  the  return  of  the  displacement,  owing  to  the  shallowness 
of  the  articular  surface  upon  which  the  clavicle  lodges.  With  this  view 
a  pad  and  a  f)gnre-of-H  bandage  must  be  tirmly  applied  upon  ihu  displaced 
cnil  of  the  bone,  as  in  cases  of  frncturef  hut  in  dislocation  the  elbow 
should  be  more  advan(*ed  than  in  fracture,  and  the  hand  brought  over 
the  front  of  the  chest  towards  the  opposite  shoulder. 

The  dislocation  Up^vards  is  extremely  rare.  There  are  only  eijiht 
cases  on  record.     It  has  been  well  described  by  K.  W.  Smith.     In  it  the 

shoulder  falls  in,  the  sternal 
end  of  the  clavicle  forms  a 
prominent  tumor  in  front  of 
the  trachea,  the  atiTno-mas- 
toid  mtisdo  has  an  arched 
outline,  and  the  axis  of  the 
bone  is  directed  upwards,  for- 
wards,  and  inwards,  so  that 
the  iniervnl  l>etweLMi  the  clav- 
icle and  the  Grst  rib  is  very 
considerable.  The  trachea 
and  tesoplmyus  are  compress- 
ed when  the  patient  sits  up  or 
leiins  foiwardn.  SSmiih  fountl 
on  dissection  that  the  head  uf 
the  bone  lay  above  the  ster* 
nuni,nnd  rested  un  the  sterno- 
hyoid muscle  and  trachea,lhe 
ligaments  of  the  joint  l>eing 
torn  through,  as  waa  also  the  costo-clavicnlar  ligament  (Fig.  205).  He 
observes  that  the  reason  of  its  rarity  is  that  it  can  only  be  produced  by 
force  acting  on  the  shoulder  in  n  very  unusual  direction,  vix.,  downwards, 
inwards,  and  probably  backwards.  The  Treatment  consists  in  placing 
a  pad  in  tlie  axilla,  elevating  the  elbow,  and  bringing  tl  well  to  the  side. 
But  I  doubt  if  the  bone,  though  replaced,  can  be  maintained  in  a  good 
position. 


.— rotlUoD  of  CUvlcl»  to  UldlueaUaQ  of  Sl«rnkl 
Kod  Cpwnrdi.     (BmUli  ) 
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^M  The  dUlocfttioii  Backwards  is  not  of  common  occurrence  :  though, 
Hftcconling  to  N^laton,  tlieiv  are  at  It'ast  ten  or  a  ilozcii  canes  ou  roconl. 
HTIiit^  luxaiinn  np|M!Ar8  generally  to  linve  resulted  from  the  point  of  the 
^KiiliouUler  \nihig  ilrivrn  upwards,  or  from  the  hand  being  violently  drnwa 
^Kfbrwards.  It  has  aIho  heen  observed  to  result  from  the  direct  pressure 
^■of  the  clavicle  bnckwards,  as  by  the  kick  of  a  horse.  In  one  case  under 
^Btny  care,  the  chiviele  was  dislocated  backwards  at  its  sternnl  ami  by  the 
^■wheel  of  a  cnb  {tftsHing  across  the  bone,  and  thus  directly  pressing  \i 
Hbackwards  fraiituring  at  the  same  time  the  second  rib,  nnd  separating 
^■the  (list  from  its  cartilage,  which  was  attached  to  the  clavicle  by  the  un> 
^Erupturc<t  co<4to-clavicular  ligament,  the  traction  on  which  by  the  dislo- 
pleated  clavicle  had  pr<.U>ab]y  <k>tcrmiiied  tliu  separation  of  the  cartilage 
^frorn  its  rib.  It  has  also  occurred  as  a  secondary  consequence  of  curva- 
ture of  the  spine. 

The  St(fnA  arc  those  that  usually  attend  a  dislocation  of  the  stomal 
end  of  the  clavicle — shortening  of  the  shoidder,  and  deformity  about  the 

I  upper  port  of  tlic  sternum;  but  besides  these,  a  special  train  of  symp- 
toms is  occasioned,  by  the  pressure  of  the  (displaced  bone  upon  tiie 
trncLua,  (esophagus,  and  vessels  of  the  nuck.  Ditficulty  in  breathing 
nnd  swallowing,  with  congestion  of  the  head  giving  rise  even  to  a  semi- 
comatose state,  may  be  produced  to  such  an  extent  as  to  require  removal 
of  the  end  of  the  bone,  as  happened  in  a  case  related  by  Sir  A,  Cooper, 
in  which  the  Surgeon  was  obliged  to  saw  off  the  dislocated  end.  In 
Burnt  cuNes,  the  end  of  the  bone  is  thrown  upwards  ati  well  as  backwards  ; 
in  others,  it  takes  rather  a  downward  direction.  In  one  case  only — that 
descrilied  in  the  preceding  paragrajjli — have  I  had  au  opportunity  of  ex- 
amining^ after  dt'ath,  the  condition  of  the  limb  in  dislocation  backwards 
I      of  the  iitcrnal  end  of  the  clavicle.     In  this  c;ise,all  the  ligamentous  struc- 

Ktures  around  the  end  of  the  bone  were  torn  through*  with  the  exct-jition 
of  tbe  co:»to<clavicnlar  ligament,  which  had  preserved  its  attachments 
unbroken,  and  had  carriuil  away  the  cartilage  of  the  first  rib  in  the  direc- 
tion of  the  dispbiced  clavicle. 

In  the  Treatmtmi  of  this  dislocation,  it  is  easy  to  effect  tbe  reduction  of 
he  bone  by  making  a  fulcrum  of  the  fl.st  in  the  axilla,  and  then  bringing 
|h«  elbow  well  to  the  side,  at  the  same  time  that  an  assistant  puts  his 
ntrc  between  the  patient's  shoulders  and  bends  them  back;  but  it  is 
tiflicult  to  retain  the  bone  in  proper  position.  To  fulHI  this  ol»jecl,  the 
gure-of-8  bandage  tightly  applied  to  the  points  of  the  shoulders,  and 
ro»*»ed  over  a  large  pad  placed  in  the  mi<ldle  of  the  back,  will  give  the 
lost  ctUcient  support  to  the  part,  the  elbow  being  at  the  same  time  well 
xed  to  the  side  and  drawn  back. 

;?.  The  dislocations  of  the  Outer  End  of  the  Clavicle,  or  more 
rrcclly,  the  dislocations  of  the  acromion  from  the  clavicle,  are  more 
ommonly  met  with  than  those  just  described.     The  most  frequent  acci- 
dent of  this  description  is  tliat  in  which  the  bone  is  thrown  upon  the 
Upper  Surface  of  the  Acromion,  or  upon  the  Anterior  Part 
f  the  Spine  of  the  Soapula.    In  several  cases  of  this  accident  which 
avc  presented    themselves  at   University  College   Hospital,  there  has 
o«D  no  difHculty  whatever  in  the  diagnosis.     The  prominence  formed 
tbe  displaced  bone  upon  the  up[K*r  surface  of  the  acromion,  the  nnr- 
gof  the  distance  from  the  mesial  line  to  the  point  of  ihc  shoulder, 
e  extent  of  from  an  inch  to  an  inch  and  a  half,  the  facility  of  the 
uction  of  the  dislocation,  and  the  prominence  of  the  clavicular  portion 
the  trapezius  muscle,  indicate  the  nature  of  the  accident  (Fig   206). 
bs  Trratmrnt  of  this  injury  is  by  uu  means  satisfactory.    Keduction  may 
YOL.  I. — 31 
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easily  be  etrecled  by  raising  the  shoulder,  drawl 
it  backwards,  and  carrying  it  outwards  Uy  placing 
a  pad  or  the  hand  in  the  axilla  and  bringing  the 
elbow  well  to  the  side.  HuC,  notwithstanding  the 
facility  of  i-educlion,  there  is  in  raany  cases  a  great 
and,  indeed,  an  unconquerable  tendency  to  the  re- 
turn or  the  displacement.  This  is  partly  owing 
to  ihe  shallowneas  of  the  articular  suiface  of  the 
acromion,  partly  to  the  terision  of  ihe  ira{)e4siu», 
ll  by  which   the  acromial  end  of  the  bone  ia  drawn 

1  upwards  and  outwards,  and  in  a  great  degree  to  the 

V  mobility  of  the  shonlder.     Reduction  is  best  niain- 

p^  lained  by  the  application  of  an  axillary  pad,  and  the 

r*^^**"*'^       same  method  of  treatment  as  in  fracture  of  the  cla- 
vicle (Fig.  158). 

Iq  every  movement  of  the  body  or  neck  there 
will  be  found  to  he  a  tendency  to  rising  upwards 
of  the  end  of  the  dislocJited  hone,  and  in  the  ma- 
jority of  cases  thia  will  be  insurmountable  by  any  mechanical  means 
that  can  l>e  emj)loyed.  It  is  best  limited,  if  not  obviated,  by  a  pad  and 
gutta-percha  plate  laid  on  the  projecting  clavicle,  and  strapped  tightly 
down  by  a  band  passing  parallel  to  the  arm  and  under  the  flexed  fore- 
arm, this  t>L'ing  retained  in  position  by  being  attached  to  a  ftti*ap  passed 
rountl  the  opi>osite  axilla.  If  the  diaplacenient  continue  to  be  irreme- 
diable, a  very  useful  arm  will  still  be  left,  only  somewhat  limiteil  iu  Ita 
U])wavd  movements. 

The  outer  end  of  the  clavicle  has  been  dUlocatcd  under  the  Aoro- 
xnion  by  the  application  of  direct  violence  to  the  end  of  the  bone.  This 
form  of  displacement  is  very  rare  ;  several  instances  have,  however, 
been  mentioned  in  the  journals.  The  diagnosis  is  easy,  simple  digital 
examination  pointing  out  the  nature  of  the  accident;  and  the  treatmeat 
must  be  conducted  in  the  same  way  as  that  of  fractured  clavicle. 

The  acromial  end  of  the  clavicle  has  l>een  known  to  be  displaced 
underneath  the  Coraooid  Process,  Here,  also,  simple  examination 
atid  the  clavicular  bandagu  suHlce  lor  diagnosis  and  treatment. 

The  only  iuBiances  of  Simultaneous  dlslooation  of  both  ends  of 
the  Clavicle  with  which  I  am  acquainted  have  been  reporter!  by 
Uicherand  and  Morel  Lavall(^. 

Dislocation  of  the  Scapula. — The  Lovrer  Angle  and  Dorsal 
Border  of  the  scapula  is  occasionally  the  seat  of  a  very  remarkable  kin<l 
of  displacement,  in  consequence  of  which  it  projects  at  a  considcraldo 
angle  from  the  trunk,  giving  a  winged  appearance  to  the  back.  The 
cause  nf  this  peculiar  lUsplacement  U  obscure  :  by  some  it  is  considered 
to  be  dependent  upon  the  bone  slipping  away  from  under  the  jmsterlor 
edge  of  the  latisftimus  dorsi  muscle;  by  others,  and  apparently  with 
more  reason,  it  is  regarded  as  owing  to  paralysis  of  the  serratus  magmta. 
Whether  this  l>e  Ue[)endent  upon  some  morbid  condition  of  the  rausi-le 
itself,  aa  Jacob  8Up|>oges,  or  on  a  [)aralysed  state  of  the  long  thoracic 
nerve,  aa  N<5laton  thinks,  can  scarcely  be  determined.  In  such  cases  as 
theHC,  I  have  seen  some  benefit  derived  from  the  endermic  application  of 
strychnine  on  a  blisiered  surface,  and  afterwards  support  by  means  of  a 
])roperly  constructed  apparatus. 

Dislocations  vv  tiik  Siioulper-Joint  occur  far  mnre  frequently  than 
those  of  any  other  articulation.    Their  pathology  and  treatment  have 


DISLOCATIONS    OF    THE    3H0U  LDER-JOINT 


47o 


been  8o  clcnrly  eluculateil  by  Sir  A.  Cnoper,  thnt  there  ifl  liltle  left  for 
fiultSiH]Uoiit  writers  ImiI  to  follow  the  (Inscriptions  given  by  that  ^i*eat 
Surgeon;  though  several  of  ihp  moftern  Krcnt-h  Surgeons,  esjvet  ially 
Velpean,  Malgaigne,  and  (ioyranil,  have  thrown  wonie  new  light  on  the 
snhject.  The  reason  of  the  fre«|neney  of  these  ibslocations  is  to  bo  found 
in  the  shnllowness  of  tl»e  glenoid  oavily,  the  Inrge  size  and  rounded 
shape  of  llie  Itead  of  the  humerus,  an<l  the  weaknesH  of  the  ligaments; 
but,  above  all,  in  the  extent  and  fi>ree  of  the  uuivements  to  which  the 
joint  is  subjecled  These  dinplauuiiients  indeed  would  be  mucli  more 
frequent  than  they  even  are.  were  it  not  for  the  protection  afforded  to 
the  joint  by  the  osseous  and  ligamentous  arch  formed  by  the  coracoid 
process  and  ncromion  with  their  ligameutn^  the  great  strength  of  the 
capsular  muscles  and  their  close  connection  with  the  joints  and  tlie  snp- 
p<jrt  given  by  the  tension  of  the  long  head  of  the  biceps  over  Hh  weakest 
part;  hut  the  princif)al  obstacle  to  dislocation  is  the  mobility  of  the 
scapula,  enahiiug  all  movements  communicated  to  the  hand  and  arm  to 
react  upon  that  bone. 

The  Signs  of  rlislocation  of  the  sboulder-jnint  are  siifllciently  obvious, 
varying,  however,  according  to  the  nature  of  tlic  injury.  In  nil  cases 
there  are  six  common  signs,  viz.  :  I,  a  flattening  of  the  shoulder;  2,  a 
hollow  under  the  acromion;  3,  an  apparent  projection  of  this  process, 
witii  hollow  tension  of  the  deltoid;  4,  tlie  presence  of  the  heid  of  the 
bone  ia  an  abnormal  situation;  5,  rigidity;  and  6,  puiti  about  the 
shoulder. 

The  shonlder-joint  is  susceptible  of  four  dislocations.  Of  these,  ac- 
cording to  8ir  A.  Cooper,  three  are  complete  and  the  fourth  partial.  I 
think,  however,  thnt  on  exnminntiou  it  wilt  be  found  thnt  the  so-ealted 
partial  dislocation  is  iu  reality  n  complete  one.    The  directions  in  which 
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the  head  of  the  humerus  may  be  thrown  are — I,  intcards  and  slightly 
downwardu  IwMieaih  the  coracoid  process — Subcoracoid  {F\^.  207);  2, 
forwards  and  inwardiH  beneath  Llie  cIaviele^8"6c/ao/c«Mr  (Fig.  208); 
3,  hackwardn  and  dowmcardti  under  the  spine  of  tlie  seapnla— Su/Mp«/»- 
ouK  (Fig  2i»D);  i^  downwardi<  and  Mifhthj  invmrda  under  the  glenoid 
cavity — Subfjltiwid  (Fig.  2jO).  Tims  three  dislocations  are  more  or 
Icsn  inwardn,  one  only  being  backwards  or  inwards. 

1.  Subooracoid  bislooatlon.— In  the  case  o^incomplefe  dislocation 
reported  by  Sir  A.  Cooper,  the  heail  of  the  hone  was  found  to  be  throwa 
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out  of  the  glenoid  cnvity,  lying  nnrlor  the  corncold  process  npon  the  An- 
terior part  of  the  ne^-k  of  tlie  senpnln  (Fig.  ^07);  the  cnpsular  muscles 
were  not  lorn,  hut  the  lon^  liend  of  the  hiceps  had  heen  rupiiire<t.  Tlic 
description  given  hy  Sir  A.  Cooper,  and  tlie  illustrative  plate  in  his  work 
on  Ditiloo.a'iona^  appear  to  |)oinL  to  u  form  of  injury  of  tlieshoulder-joiut 
wliiuh  has  of  late  years  been  specially  described  hy  the  French  siirgcotis 
as  a  variety  of  the  disUication  downward?*;  that  form  of  displacement, 
indeed,  wliich  hy  Br»yer  has  been  describ«Hl  as  the  dislocation  '*  inward;*," 
by  Maly;aij;ne,  as  the  **  suboontcoid"  luxation,  and  by  Velpeau  as  the 
'•subscapular"  dish>cation  ;  in  which  the  hcatl  of  tlie  liuinerus  is  placed 
in  front  of  the  neck  of  the  scapula,  and  underneath  the  subscapular 
muscle.  In  this  dislocation,  the  head  of  the  lione.  instead  of  being 
thrown,  AS  in  the  subglenoid,  downwards  and  slightly  inwards,  is  thrown 
inwards  either  directly  or  slightly  downwards  us  well.  Why  Sir  A. 
Cooper  describes  this  as  a  partial  dislocation,  I  do  not  understand;  for 
wot  only  was  there  rupture  of  the  capsule,  and  of  the  long  tendon  of  tike 
biceps,  but  the  woodcut  at  page  4(n  of  the  last  edition  of  his  work  shows 
clearly  that  the  head  of  the  bone  liail  formed  a  new  articular  cavity  f«*r 
itself  in  the  subscapular  fossa,  being  apparently  completely  thrown  out 
of  the  glenoid  cavity. 

There  is  here  less  deformity  than  in  the  other  luxations,  the  acromion 
not  forming  so  ilistinct  a  projection  (Fit:- 211).  The  limb  is  usually 
soinewiiat  lengthenud,  but  at  times  is  actually  shortened,  the  elbow  being 
generally  carried  backwards  and  always  slightly  away  from  the  Hitle  ; 
the  head  of  the  bone  is  placed  <leeply  in  the  n|i|ier  and  inner  part  of  the 
axilla,  and  cannot  always  be  very  distinctly  felt,  owing  to  its  being  thickly 
coveivd  with  soft  parts,  by  the  corneo-brachialts 
as  well  IIS  by  the  pectorals;  rotation  of  the  arm 
and  elevation  of  the  elbow  being  nsually  re- 
quired iu  order  Lhjit  it  may  Iw  detected.  There 
nniy  be  pain  from  the  pressure  of  the  hend  of  the 
bone  on  the  nerves  or  from  btretching.and  if  tho 
vein  be  pressed  on,  oedema  of  the  whole  limb 
will  occur, 

2.  In  the  dislooationForiwards,  or  the  Sub- 
clavicular (Fig.  Ji08),  the  head  of  the  bone  is 
thrown  on  the  inner  side  of  the  coraeoid  pro- 
cess, lying  upon  the  second  and  thinl  ribs  umler 
thepectornl  muscles,  and  immediately  below  the 
ehivicio.  This  dislocation  is  merely  an  increased 
degree  i»f  the  preceding  one.  the  head  of  the 
bone,  which  at  first  lies  under  the  coraeoid  pro- 
cess, being  reudily  drawn  inwards,  so  as  to  Im 
placed  lo  the  inner  side  of  this  process  under 
the  clavicle.  In  these  cases  the  capsidnr  mus- 
cles are  ranch  stretched  or  torn.  In  a  case  recorded  by  Curling,  the 
infraspinatus  and  sub'^ctipularis  musries  were  torn  away  from  the  tul»er. 
cles  of  the  humerus,  and  the  teres  minor  partially  lacerated  ;  the  capsule 
being  completely  separated  from  the  neck  of  the  bone,  which  premised 
forcibly  upon  the  axillary  vessels  and  nerves.  In  thi*ee  cases  which  [ 
have  ha<l  an  opport'inity  of  dissecting  and  examining  afler  death,  the 
great  tubercle  was  torn  away  from  the  head  of  the  bone,  with  muth 
laceration  of  the  capsule  an<l  extensive  extravasation,  but  the  external 
rotator  muscles  were  not  riiptureil  in  twa  instances;  whilst  in  the  third 
the  supraspinatus,  the  infraspinatus,  antl  the  tei-es  miuor,  were  all  torn 
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across  near  the  insertions  into  the  bumenis.  In  fact,  in  these  oaRes  it 
appent's  to  l»c  a  question  of  suVngth  lii'tween  mnacle  and  bone;  either 
tli«f  muscles  ure  torn  across,  or  the  »!:reiit  tubercle,  into  wliieli  lliey  aro 
insertc<i,  \s  torn  away  from  the  shaft  of  the  bone^  leaving  its  attnchod 
muscles  unru[itureci. 

In  this  dislocation,  the  head  of  the  huineruftcan  be  feltnnd  seen  under 
the  pectoral  mn»»cles  beneath  the  clavicle;  the  arm  is  shortened,  the  axis 
of  the  iinib  being  directed  townnla  its  head,  and  the  elbow  is  a  good 
de«l  separated  from  the  side  and  thrown  back. 

3.  In  the  dislocation  Backwards,  or  the  Subspinous  (Fig.  209), 
the  head  of  the  humerus  lies  behind  tlie  glenoid  cavity,  and  below  the 
spine  of  tlic  scapula,  between  the  infra«ipiniiliis  and  teres  minor  muscles. 
Key  found  the  tendon  of  the  stilisenpularis  torn  a(!ross,  together  with 
the  internal  portion  of  the  capsular  ligament;  the  supraapinatus  and 
the  long  head  of  the  l>iceps  beiii^  stretchedf  but  nut  ruptured. 

When  the  head  of  the  bone  is  dislocfiletl  liclow  the  spine  of  the  scapula, 
it  can  l>e  felt  and  seen  there,  more  especially  when  the  arm  is  rotated. 
The  axis  of  the  limb  is  alU'rod,  being  directed  Imckwards  nearly  horizon- 
tally ;  the  elbow  is  raided  from  the  side,  to  which  it  cannot  be  approxi- 
mated, and  is  carried  forwards  nnd  p^oniewlutt  downwards. 

4.  In  the  dislocation  Doivnwards,  or  the  Subglenoid  (Fig.  210), 
the  bend  of  the  bonu  lies  in  the  axilla,  resting  against  the  inferior  costa 
of  the  scapula  bclovr  the  glenoid  cavity,  and 

lodged  between  the  subscapular  muscle  and 
the  long  portion  of  the  triceps.  In  it  the 
tendon  of  the  subscfipular  muscle  is  comraimly 
turn  near  its  insertion  into  the  lesser  tubercle 
of  the  humerus,  and  the  capsular  li^rarncnt  is 
largely  Incerated.  The  supraspinatus  muscle 
may  also  be  lorn  throngli,  or  a  portion  of  the 
great  tnt>ercle  of  the  humerus  detache<l,  Hud 
the  rt^sl  of  the  eiipsulur  muscles  put  greatly  on 
llie  Blretch,  The  axillary  arter}*  and  plexus  of 
nerves  are  compressetl  and  stretched  by  the 
dislocRted  head  of  the  bone,  so  that  a  severe 
numb  |)ain  is  commonly  expericuccd  in  the 
hand  and  arm.  The  compression  ofthe  aitery  is 
so  great,  that  the  circulation  through  the  limb 
may  be  completely  arrested.  This  [  saw  re- 
markably  illustrated  iit  a  case  of  dibloi*ation 

downwards  of  the  hcail  of  the  humerus,  with  a  severe  lacerated  wound 
of  the  fore-arm,  diviiiing  the  radial  aiul  ulnar  arteries.  So  long  as  the 
dislocation  remained  unreduoetl,  no  haemorrhage  took  plai-e;  but  when 
the  head  of  the  bone  was  replaced,  the  iujtirerl  arlericfi  bled  freely. 

The  head  of  the  Ijone  can  usuully  \te  rendily  I'elt  in  the  axilla,  at  its 
anti^rior  and  upper  part  ^  the  arm  is  lengthened  to  the  extent  of  almut 
an  inch,  the  fore-arm  is  usually  HOinewhnt  bent,  and  the  dngers  are  ol*ten 
numbed,  in  consequence  of  the  pressure  of  the  head  of  the  bone  on  the 
axillary  plexus.  The  elbow  is  separated  from  the  trunk  and  carried 
somewhat  backwards,  but  can  be  a|)proximated  to  the  side.  If  the  bend 
of  the  bone  cannot  l>e  felt  in  tike  axilla,  its  presence  there  may  be  ascer- 
tained, aft  Cooper  directs,  by  raising  the  ell>ow,  when  it  at  once  becomes 
perceptible. 

In  a  case  which  occurred  to  Cleland  of  Oalway,  the  arm  wns  thrown 
up  su  as  to  reach  above  the  patient's  head.     The  patient  was  lame  avvd 
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UBefl  crutches;  and  Clclninl  supposes  that  one  of  the  cnilrhcn,  having 
8H|»pefI,  a*  t'»1  R8  a  fuloruin  in  8Uuh  a  way'ns  to  can»c  the  weight  of  the 
Itudy  in  fMlIirig  to  overuuinti  the  leiuleDcy  of  the  hitissimuB  dorsi  aihI 
ppctoraliB  innjor  muscles  to  di*aw  the  arm  towards  the  side.  Reduction 
was  reiulily  oHV'Cled, 

The  Mislooatiou  of  the  liumenis  to  whicli  tlie  lemi  Partial  is  nsiially 
npplii^d,  is  that  which  was  tlescrihcMl  by  Sodun  in  1841,  in  which  the  h»ng 
tendon  of  ll»e  hiceps  is  displaced  from  its  j^ioove  or  rupture/l,  and  the 
lieail  or  the  hone  is  thrown  tipwnnU  and  fonvards  under  tlie  corncoid 
process,  but  not  out  of  the  glenoid  cavity.  It  is  to  this  form  of  dis- 
])laoeinent  nlso  tlml  Callawny  seems  disposed  to  confine  the  term  partiaL 
Le  Gros  Clarke  has  recently  pnldislied  an  acoonut  of  a  case  in  whicU 
thet'c  WAS  partial  dislocation  of  the  head  of  the  humerus  behind  and 
below  tlie  ftct'oniioM. 

In  this  partial  disloeatlon  the  aignA  do  not  appear  to  be  very  evident. 
In  !So<len*8  cafte  theie  wim  slij^hi  flaitening  of  the  outer  and  posterior 
partH  of  the  joint,  and  tlie  head  of  the  hone  appeared  to  be  drawn  higher 
up  ill  the  glenoid  cavity  than  usual.  There  was  gi*eat  pain  indtice<1  by 
any  UKivemeiit  of  tlie  biceps  muscle;  and.  on  attempting  any  overhand 
motions,  the  head  of  the  bfuie  became  locked  by  the  acromion.  A  i>ecu- 
liar  partial  dislocation  of  the  bumeni^  forward,  dependent,  on  |)aralypiiia 
of  the  deltoid,  will  be  discussed  in  the  Chapter  on  Traumatic  raralysia. 

Causes. — Dislncaliong  of  ihe  shoulJer-joint  are  in  almost  all  case* 
the  result  nf  fallH  iipou  the  hand  nr  elbow:  the  particular  variety  of  dis- 
location  depending  upon  the  direction  of  the  shock  communicftted  to  the 
arm,  nnti  tlie  pobition  of  tbe  limb  at  the  time  of  receiving  it.  On  this 
flccount  wv  almost  invniiably  tl"d  the  displacementin  a  direction  inw.nrds 
and  downwards.  When  a  jicrfion  saves  hiinseir  in  fidlin}^  with  his  arms 
widely  stretched  out,  the  head  of  the  bone  is  driven  with  all  the  force  of 
a  long  lever  against  the  lower  and  inner  |>oriion  of  the  capsule,  which, 
being  ruptured,  in  this  its  weakest  part,  allowH  the  bone  to  be  thrown 
upon  or  to  the  inside  of  the  inferior  costa  of  the  scapula,  and  thu^  into 
the  axilla.  When  the  patient  falls  upon  his  elbow,  llie  inner  part  of  the 
joint  is  still  acted  on  ;  but,  the  leverage  not  being  so  great,  the  hOft<l  of 
the  bone  is  thrown  upwards  or  forwards  under  the  clavicle.  Thi»  ilislo* 
caiinu  is  also  often  llie  result  of  direct  violence  applied  lo  the  shoidder. 

The  dislocation  backwards  can  only  take  plaeg  it'  ihe  arm  receive  iho 
shock  at  the  time  when  it  is  atretchetl  across  the  chest.  As  this  is  an 
unusuiil  position  lor  any  injuiy  to  ho  reeeivcil  in,  this  dislocation  is  pro* 
portionaLely  rare.  An  obstacle  to  this  displacement  may  also  Ik)  found 
in  the  great  strength  of  the  outer  portion  of  the  capsule  of  the  joint,  as 
compaird  wiih  the  inner. 

Relative  Frequency. — Sir  A.  Conpor  states  that  the  dislocation 
*^into  the  axdia"  is  u  niost  lrer|uent  form  of  accident.  This  o[iinion  is 
contirmcd  by  that  of  most  Kiiglish  Surgcims.  Hut  Malgaigne,  and  more 
rccenlly  Flower,  have  expressed  the  opinion  that  the  subcoracoid  is  Iho 
most  comnifui  form  of  this  accident.  Flower,  who  has  very  ably  invcs- 
ligftied  this  subject,  Ibnis  that  of  forty-one  8i}ecimen«*  in  the  <li(rerent 
London  Museums,  thirty-one  are  unibnibietlly  suhcuravoid,  and  ihnt,  of 
Urty  recent  cases  of  which  he  has  ccjgnisance,  forty-four  were  of  this  form. 
Next  in  order  of  frequency  ctnnes  Ihe  $ubijlt;twiH^  and  then  the  i^nhclaoi* 
ciWar,  which  is  rare.  I  believe  that  the  subclavicular  is,  as  it  were,  an 
exaggerated  degree  of  the  subcoracoiil ;  the  continuance  of  the  aaiiio 
force,  whetiier  mechanical  or  muscular,  which  had  thrown  or  drawn  the 
hem}  of  the  bone  to  the  inner  side  of  the  cotacoid  process,  carrying  it 
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upwnnU  and  inwards  under  the  centre  of  the  clavicle.  The  displacement 
of  the  head  ofihe  hone  under  the  npine  of  the  scnptda  is  bo  rare  that  Sir 
A*  Cooper  met  with  two  c:i8es  onl)'  of  it;  several  cases  have  occurred 
at  TTnivi'isity  Colletie  Hospital,  whicli  were  reduced  without  difficulty. 

Diagnosis. — Dislocations  or  the  humerus  may  readily  l>e  diagnosed 
from  /racturett  of  the  anatomical  and  surgical  neck  of  the  bone,  by  the 
existence  of  the  signs  which  are  common  to  all  luxations,  and  by  the 
absence  of  crepitus.  In  fractureM  in  this  situation,  also,  the  glenoid 
cavity  always  continues  to  be  occupied  by  the  head  of  the  bone.  The 
existence  of  crepittis,  and  of  slight  shortening  but  little  alteration  in  the 
axis  of  the  limb,  and  no  correspondence  between  this  and  the  position  of 
its  head,  are  additional  signs  of  value  in  establishing  the  diagnosis.  The 
nature  of  the  accident  that  occasions  the  injury  is  ofVeu  an  important 
element  In  the  diagnosis.  Fractures  of  the  upper  end  of  the  humerus 
can  only  occur  from  direct  violence  applied  to  the  shoulder.  Disloca- 
tions, on  tlic  other  Ii.*ind,  are  almost  invariably  the  result  of  indirect 
violence  applied  to  the  hand  or  elbow.  Hence  the  injury  resulting  from 
a  fall  or  blow  on  the  shoulder  itself  is  almost  always  a  iVaeturc;  that 
from  n  fall  on  the  hand  or  blow  on  the  elbow  a  dislocation  of  the  humerus. 
Paralt/niH  o/  Iht  deltoid  from  a  blow  or  from  injury  of  the  circtimjlrx 
nrrre  may  simulate  a  disloc^itiou,  the  shoulder  being  flattened  and  the 
acromion  projecting:  but  liere  the  mobility  of  the  joint,  and  the  presence 
of  the  bead  of  the  bone  in  the  glenoid  cavity,  establish  the  absence  of 
dislocftlion. 

The  Reduction  of  a  dislocated  hnmerus  may  be  conducted  on  three 
ditferent  plans; — 6y  the  keel  in  the  axilla  :  by  the  knee;  or  by  drawing  the 
arm  upwards.    Whichever  plan  is  adopted  the  patient  should,  If  strong, 
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be  put  under  the  influence  of  chloroform ;  when  his  muscles  are  paralysed 
by  this  agent  but  little  force  is  requiretl  to  effect  the  reduction,  the  Sur- 
geon's unaided  strength  usually'  sutficing  for  this  purpose.  If  more 
|>ower,  however,  should  be  required  than  he  can  exercise,  extension  may 
iie  made  by  assistants  drawing  upon  a  towel  properly  fixed  round  the 
lower  end  of  the  humerus,  or  else  by  the  pulleys  attached  to  the  same 
part  of  the  limb. 
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1.  TliR  reduction  of  the  dislocntion  by  (he  heel  in  Mff  flxt7/a,ia  certainly 
the  easiest  procedure  in  onlinnry  cnscs.  In  adopting  this  plan,  the 
ptiticnt  is  laid  npon  his  bfick  upon  a  low  hod  or  conch,  or  even  on  the 
ground;  the  Surgeon,  seating  liimself  upon  llie  edge  of  tliis  on  the  aaine 
Bide  as  tlie  dislocated  arm,  takes  tlie  limb  by  the  wrist,  and,  fixing  one 
foot  firmly  upon  the  ground,  places  the  other,  covered  merely  with  the 
stocking,  well  up  into  the  axilla,  so  that  the  heel  may  press  against  the 
lower  border  of  the  scapula,  and  the  foot  act  upon  the  bumern?  (Fig- 
213).  lie  then  draws  the  limb  steadily  downwards,  and,  when  it  is  dis- 
engaged to  a  sufllcient  extent,  brings  the  Iiiind  across  the  front  of  the 
patient,  the  foot  acting  as  a  fulcrum,  It}'  which  the  head  of  the  bone  may 
he  reduced  by  being  pushed  upwards  and  outwards.  This  mode  of 
reduction  is  especially  serviceable  in  ordinary  dislocations  into  the 
axilla,  and  in  those  under  the  clavicle.  In  the  latter,  however,  it  will 
be  necessary  to  tlraw  tlie  arm  more  obliquely  downwards  and  backwards, 
and  to  press  the  foot  somewhat  forwards  upon  the  head  of  the  Injne, 
after  it  has  been  disengaged  by  being  brought  below  the  coracoid  pro- 
cess. 

2.  The  reduction  by  the  knee  in  the  axilla  is  precisely  the  same  in 
princii)le  as  tlie  last,  though  not  Ity  any  means  so  good  a  plan;  the  knee 
being  too  large,  and  not  following  the  movements  of  the  humerus  so 
readily  as  the  foot.  In  eflTecting  the  reduoiion  by  this  means,  ihc  palicnt 
is  seated  on  n  chuir;  and  the  Surgeon,  stamling  by  his  side  and  resting 
one  foot  U|>on  the  cliair,  places  his  knee  in  the  patient's  axilla.  He  then 
seizes  the  patient's  arm  above  the  elbow  with  his  right  hand,  and,  8t4-a»t3-- 
ing  the  acromion  with  his  left,  draws  the  limb  well  away  from  the  body 
and  tliou  depresses  it  across  the  knee :  the  head  of  the  bone  is  thus  re- 
duced. 

3.  In  some  cases  reduction  ie  easily  efl*ected  by  laying  the  patient  on 
his  back,  when  the  Surgeon,  sitting  behind  him,  raitieit  the  arm  pfrp<*n- 
dicnlarly  by  the  side  of  the  head,  at  the  snine  time  fixing  the  acromion. 
The  head  of  the  bone  is  thus  brought  directly  upwards  into  the  gWuuiil 
cavity. 

If  the  patient  be  very  muscular,  or  the  dislocation  of  old  standing, 
it  may  be  necessary  to  have  recourse  to  the  pnUeyn  in  order  to  effect  re- 
duction. Jn  applying  these  the  scapula  must  be  firmly  fixed,  the  counter- 
extension  being  made  by  passing  the  patient's  arm  through  a  slil  in  the 
middle  of  a  jack  towel,  wliich  should  be  fixed  firmly  to  a  haok  or  staple 
in  the  wall.  The  extending  force  nuiy  then  be  applied  iraraediately  al»ove 
the  elbow;  and  traction  being  made  slowly  and  stt-adily  in  the  direction 
of  the  axis  of  the  limb.  The  head  of  the  bone  should  he  lUrected  to  the 
ghmoid  cavity  by  the  pressure  of^tlie  Surgeon's  hands,  so  soon  as  it  has 
come  on  a  level  with  it.  In  this  way  dislocations  of  the  humerus  of 
many  weeks'  or  even  months'  standing  have  been  successfully  reduced; 
but  in  employing  these  powerful  means,  especially  under  the  inllucnrcof 
chloroform,  the  Surgeon  should  always  bear  in  mind  thai,  unless  care  Iwj 
taken,  serious  mischief,  even  laceration  of  the  axillary  artery,  may  result 
(pp.  4i>5,  460,  481,  482). 

After  dislocation  of  the  humerus  has  been  reduced,  the  lirab  should 
be  firmly  fixed  to  the  side  for  at  least  two  weeks.  It  may  then  be  put 
in  a  sling  for  another  fortnight;  and,  at  the  end  of  a  month,  pasHive 
moti'in,  wiih  fiittion,  may  be  employed.  If  inllamniatifin  occur  about 
the  joint,  recourse  may  be  had  to  leeches  and  evaporating  lotions. 

Afler  rcfluciion,  there  is  a  tendency  for  the  hejici  of  the  bone  to  !>€ 
drawn  upwards  and  outwards  under  and  against  the  acro<uion,  owing 
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evidently  to  the  Aeltoiil  and  coraoo-brAchialis  muscles  not  being  couater- 
balant-cd  in  their  actions  by  those  that  have  been  separated  rrom  the 
bond  of  the  bone. 

Compound  Dislocation  of  the  Head  of  the  Humerus  is  a  rnra 
BCi-idenl.  I  have,  however,  seen  two  cnses  of  it,  and  in  two  directions : 
downwards* — Subglenoid^  and  iiiwardH — Sitbcoracoid.  In  both  cases  re- 
duction was  effected,  and  the  patients  did  well.  In  it,  even  though  the 
injury  be  extensive,  it  is  better  not  to  amputate  if  the  axillary  vessels 
and  nerves  bo  uninjured.  The  limb  ma^'  ]>e  saved  by  reducing  tlie  bone 
at  once;  after  this  the  wound  should  then  he  closed  and  dressed  lightly, 
and  kept  cool  by  constant  irrij;ation.  If  the  axillary  artery  be  ruptured, 
either  completely  or  through  its  inner  and  middle  coats,  obstrutition  to 
the  arterial  circulation  of  the  arm  will  ensue,  and  amputation  must  be 
performed  tlirougli  llie  ariicirlation. 

Complications. — A  Simple  Dislocation  of  the  Head  of  (he  ITumfruSj 
vrifh  Hupfurt'  of  the  Axilfary  Artery  and  tlie  formation  of  a  ditfused 
axillary  aneurism,  is  serious  l)ul  fortunately  rare.  In  a  case  of  tins  kind, 
R.  Adam^,  after  reducing  the  diulocation,  ligatured  the  subclavian  artery, 
the  [>aticnt  recovering:  and  this  would  be  the  proper  practice  to  pursue 
in  similar  cases. 

A  very  serious  accident,  and  apparently  difflcnlt  to  treat,  consists  in 
the  complicnlion  of  a  Dialocation  of  the  IIuv\eruii  with  Fracture  through 
the  Efnphijfii*  of  the  displaced  bone.  A  case  of  this  kind,  to  which  I 
wa**  called,  is  tlescribed  at  page  407. 

When  the  dislocation  is  complicated  with  a  Fracture  of  the  Shaft  of 
the  Jioni\  it  should  be  reduced  at  once  by  putting  the  fracture  up  very 
firmly,  ami  then  attempting  the  reduction  by  one  of  the  usual  methods. 

In  the  cartes  to  which  I  have  already  referred  (p.  4f>7),  I  succeeded  with- 
out ditlicnlty  by  means  of  the  heel  in  the  axilla.  The  fracture  must  then 
be  treated  by  lateral  splints. 

Congenital  Dislocations  of  the  Shoulder-joint  have  of  late 
years  attracted  attention.  R.  W.  Smith  has  ascertidned,  by  poKt-mortr.m 
examination,  the  existence  of  two  varieties  of  this  condition — the  Sub' 
coracoid  anti  Subacrontial  luxations.  In  these  there  is  wasting  of  the 
muscles  of  the  shoulder  and  arm,  the  motions  of  which  arc  extremely 
limited,  whilst  those  of  the  scapula  are  ]>rcternfttin-ally  great.  The 
con<llt)on  of  the  bones  is  also  remarkable.  In  a  case  of  congenital  sub- 
acromial luxation  of  both  shoulders,  there  was  no  trace  of  a  glenoid 
cavity;  but  a  well-formed  socket  existed  on  the  outer  side  of  the  neck 
of  the  scapula,  i*eceiving  the  head  of  the  humerus,  which  was  small  and 
distorte<l.  These  dislocations,  though  existing  from  birth,  usually  be- 
come more  marked  as  age  advances,  but  are  necessarily*  irremediable,  in 
consequence  of  the  malformation  of  the  osseous  structures  and  the  wasting 
of  the  muscles. 

Old  Unreduced  Dislocations  of  the  Head  of  the  Humerus  are 
not  unfrequently  met  witli.  In  the  majority  of  these  cases  there  is  a 
considerable  amount  of  ]>ain  ami  immohility  about  the  shoulder  at  first; 
but  after  a  time  the  bead  of  the  humerus  forms  a  new  bed  for  itself,  and 
the  movemeniB  of  the  arm  become  freer  and  less  jjainful,  so  that  event- 
ually a  limb  nsefid  for  all  except  the  overhead  movements  will  residt. 

In  cases  of  old  di8l<M'ation  of  the  head  of  the  humerus,  the  question 
as  to  the  n«lvisability  of  attempting  reduction  always  presents  itself  to 
Uie  Surgeon.  As  a  general  rule  this  should  always  be  attempted  under 
chlorofurni,  in  accordance  with  the  princi|jle8  laid  down  at  p.  -lO-l,  if  only 
a  few  weeks  have  elapsed  from  the  time  of  the  accident)  and  llie-u  v\i  "^^V 
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VRUnlly  be  nttontled  with  success.  Re<Uiction  has  been  effected  In  many 
c&ses  lit  much  later  periods  than  this  ;  hy  Brodhurst,  after  twent_>-five 
weeks  had  plnpsed  ;  hy  Smith  (U.  S.),  after  six,  seven,  eij^ht,  nino  itnd  t*>n 
months;  by  Malgaigne,  after  eight  months;  by  Caron  dn  Pillard,  after 
six  months;  and  by  S<^dillot,  alYer  a  year.  B3'  tlie  use  of  th»^  snijcuta- 
neons  division  of  muscles,  «fcc.,  Hietfenbach  is  said  to  have  succcetk-d  in 
reducing  a  diulocntion  of  the  shouhlur  alter  it  had  existeil  two  ycHrs. 
In  many  cases,  however, at  a  much  earlier  period  tlmn  these,  the  Surgeon 
will  fail,  nolwiUislanding  the  most  pcrscveiiug  attempts  at  reduction; 
and  in  others  again  certain  acci(ients  have  occurred,  wjiich  every  Surgeon 
sliould  bear  in  mind,  st^  as  to  render  him  cautious  in  his  proceedings. 

The  Acvidtfnfif  lliut  have  occurred  in  attempts  at  reducing  oid-&tanding 
dislocations  of  the  head  of  the  humerus  are  such  as  may  arise  either 
from  the  employment  of  an  nudnc  amount  of  force,  from  the  Heparatiuu 
of  the  head  of  the  humerus  from  the  adiiesions  that  it  has  contracte<l  in 
its  new  situation,  or  from  pathological  changes  in  the  limb  itself.  Among 
the  first  are  laceration  and  bruising  of  the  skin,  subcutaneous  areoUr 
tissue,  and  muscles,  witli  extravasation  of  blood:  amongst  the  latter  are 
fracture  of  the  humerus,  laceration  of  the  axillary  vessels  and  nerves, 
and  avulsion  of  the  limb. 

Frarfure  of  the  humerus  has  occurred  in  the  practice  of  many  Sur- 
geons of  eminence.  It  has  happened  to  Petit,  Pott,  Larrey,  Berard,  l>e- 
nonvilliers,  and  others.  The  surgical  neck  of  tlie  bane  appears  to  have 
usually  given  wa^' ;  and  the  accident  has  not  occurred  so  much  from 
foicible  extension,  as  in  carrying  the  arm  across  ttie  chest  so  as  to  tilt 
the  head  of  the  bone  into  its  placCf  when  the  shaft  becomes  exposed  to 
fracture  by  pressure  in  a  transverse  direction,  Sucli  an  accident  neces- 
sarily prevents  all  furtlier  attempt  at  reduction. 

Fracture  0/ the.  ribit^  by  the  pressure  exercised  against  the  woU  of  the 
chest,  is  sup|io8ed  to  have  occurred  in  some  cases. 

The  ejntravastUion  of  a  large  quantity  of  blood  into  the  areolar  tissue 
of  the  axilla  lias  occasionally  occurred,  without  any  evidence  of  the  rup- 
ture of  one  of  the  main  vessels.  In  these  cases  the  swelling  has  gradu- 
ally subsi<led  under  the  employment  of  ordinary  treatment,  by  rest  and 
evaporating  lotions. 

More  serious  by  far  than  this  is  the  ru}iture.  of  one  of  (he  large  bhtoil* 
ve^aeU  in  the  axilla.  This  may  either  hap|)en  from  the  pressure  of  the 
Surgeon's  liecl,  as  in  a  case  reported  by  JIamilton,  in  which  an  attempt 
was  made  to  reduce  a  dislocation  of  old  standing  by  this  means;  th« 
Surgeon  unfortunately  forgetting  to  remove  his  boot,  and  thus  contusing 
and  lacerating  the  artery.  Or  it  may  occur  from  the  humerus  having 
become  adherent  to  the  vessel,  and  lacerating  this  when  torn  away.  The 
instances  on  record  of  laceration  of  the  axillary  artery,  and  the  conse- 
quent formation  of  a  diffuse  IraumnHc  nneitri^m  in  the  axilla,  in  the 
Induction  uf  old  dislocations,  are  so  numerous— there  lieing  at  least 
twelve  cases  in  the  records  of  surgery — as  to  act  as  a  warning  to  the 
Surgeon  not  to  employ  too  much  force. 

In  tlie  great  majority  of  these  cases — in  at  least  ten  out  of  the  twelve 
<^tlie  diffused  traumatic  aneurism  appeared  immediately  after  tlie  em- 
ployment of  forcible  and  loug-continued  extension.  In  tlie  remaining 
two  instances,  tl»e  aneuriymal  tumor  did  not  appear  until  after  the  lap^e 
of  some  time.  In  Dupuytreu's  case  a  woman,  sixty  years  nf  age,  had  a 
dislocation  into  the  axilla  of  six  weeks'  standing  reduced.  Two  or  three 
months  after  this,  a  tumor  appeared  in  the  nrmpii.  This  was  mistaken 
for  ail  abscess, and  opened;  arterial  hiemorrhage  ensued, and  Iheputient 
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died  on  the  eighth  rlny,  fnrin  secondary  bleedino:.  In  X<?lnton*s  case  tha 
■Uient,  nlso  au  old  womnn^  hnd  a  siOi^loiioid  dislrx'utioii  which  vviis 
P^Hly  reduced.  Btit  nn  aiieiiiiBm  appetircd  in  the  nxillAf  wliirh,  three 
months  aflet*  the  ro<lticiion^  compcIIe<l  that  distit)j;riuBht;d  SurgcoD  to  tie 
the  buliclavian.     Boiii  these  nneiiriKiii8  nerc  proluilily  circumscribed. 

Ihipiiytren's  ease  was  not  the  only  one  in  wliich  tlie  fatal  mistake  was 
couiniittod  or  opening  the  aneurism  in  the  axilla — ^tho  same  was  done  by 
iVIletan,  who  mistook  the  tumor  for  an  eniphyRcma;  the  result  lieing 
of  necessity  fatal.  In  cases  reported  by  Verduc,  Petit,  Plainer,  and 
Leudet,  the  aneurism  was  allowed  to  run  its  course  unchecked  by  elfi- 
cient  surgical  treatnient,  and  in  every  instance  proved  fatal  by  the  sac 
giving  way,  and  secondary  hreniorrliage  ensuing.  Sir  C.  Bell  reci>rds  a 
case  that  occurred  at  the  Newcastle  Infirmary,  in  which  the  pectoral 
muscles  as  well  as  the  artery  were  torn,  and  iinine«1iately  amputation  bo- 
came  necessary.  In  fonr  cases  the  sulx'liivian  artery  had  been  iiijatured. 
All  these  happened  in  America;  two  to  Uibson,  one  to  HIackrnan  of 
Cincinnati,  and  one  to  Warren.  Three  of  them  proved  fatal  by  secon- 
dary- hjemorrhnge,  Warren's  being  the  only  one  in  which  recovery  took 
place. 

What  Treatment  should  be  adopted  in  this  distressing  accident?  If 
the  aneurism  be  left  to  itself,  or  he  treated  by  inelUcient  means,  it  mnst 
necessarily  prove  fatal  by  its  rtiptnre  or  sloughing  and  seconclary  hiera- 
orrhage.  The  ligature  of  the  subclavian  is  not  very  piximising,  as  a 
fatal  result  occurred  in  three  out  of  the  four  cases  in  which  it  has  lieen 
tried  for  diffuse  aneurism,  Xdlaton^s  case  having  been  circumscribed.  In 
these  circumstances,  it  ap|>ears  to  me  that  it  would  be  wiser  to  apply  to 
these  cases  the  usual  principle  of  treatment  that  is  adopted  in  cases  of 
ditTused  axillary  aneurism  from  other  causes;  viz.,  to  compress  the  ftul>- 
clavian,  lay  open  the  sac,  turn  out  coagnia,  and  tie  the  lorn  artery  at 
the  seal  of  injury. 

in  one  case,  the  dislocation  being  of  twenty  days*  standing,  and  the 
patient  a  female  d6  years  old,  Froriep  states  that  reduction  was  followed 
by  sudden  and  extensive  tumefaction  of  the  axilla,  syncope  and  death 
in  an  hour  and  a  half.  A  poHt-mortein  examination  disclosed  laceralioii 
o/  thr  a^tUaty  veit),  No  mention  ia  made  of  any  internal  injury  to  ac- 
count for  death. 

Injury  to  the  axillary  nerves  during  reduction  leading  to  paralysis  of 
the  arm  has  also  been  described.  A  case  of  this  kind  is  mentioned  by 
Billroth  as  having  occurretl  in  a  patient  under  his  care  at  Zurich.  The 
dislocation  was  of  nine  months'  standing,  and  had  been  attended  with 
partial  paralysis  of  the  arm  and  some  muscular  atrnphy.  The  reduction 
was  followed  by  loUl  paralysis,  which  Billroth  attributes  to  laceration 
of  the  axillary  nerves  in  consequence  of  their  having  become  adherent  to 
the  bone. 

Besides  these  accidents,  other  evil  consequences  have  occasionally 
followed  prolonged  attempts  at  reducin«£  old  dislocations  of  the  hnmeius, 
such  HS  suilden  death  from  si/ncop*^.^  and  ej^fiauHtitm,  Guerin's  remark- 
able case  of  aouhion  of  the  limb  at  the  elbow  in  a  woman  <i3  years  of 
age,  in  an  attempt  to  restore  a  dislocated  humerus  three  months  after 
the  luxation  had  occurred,  is  an  instance  of  an  accident  that  is  as  yet 
unique  in  the  reconls  of  surgery.  In  this  case  no  undue  amount  of  force 
seems  to  have  been  used,  but  the  tissues  of  the  limb  had  become  soft- 
ened and  porous — partly  probably  from  disease,  partly  from  senile 
changes. 

In  the  event  of  the  Surgeon  being  unsuccessful  in  his  attempts  at  re- 
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ducUoD,  be  mu&t  endeavor,  by  means  of  frictiona  and  passive  motion,  to 
restore,  as  far  as  practicable,  the  utility  of  the  limli.     In  soniP  of  iheAC , 
cases  of  old  reduced  dislocation,  1  liiive  succeeded   in  very  materinlly' 
im]>roving  its  condition  by  putting  the  patient  under  the  influence  of 
cliloi'oform,  and  moving  the  limb  freely  to  and  fro  so  as  to  loosen,  stretch, 
and  breiik  up  the  adhcKion^;  about  the  head  of  the  bone;  and  it  In  in  this  | 
way  that  attempts  at  reduction,  even  though  unsuccessful  in  re[>laeing' 
the  head  of  the  bone,  are  often  of  great  use  in  improving  the  mobility 
of  the  limb. 

In  cases  of  old  stHuding,  where  symptoms  of  pressure  on  the  large 
vessels  and  nervoa  are  present,  and  where  there  is  danger  of  their  l^eing 
injured  in  the  attempt  at  reduction,  Billroth  recommentls  excision  of  ihe'{ 
bead  of  the  bone.     This  has  been  done  successfully  by  Langeubcck  in  m 
case  of  paralysis  from  pressure. 

Dislocations  of  the  Elbow  are  bj'^  no  means  unfreqnent  accidents; 
and,  as  they  arc  often  occasioned  by  direct  violonce,  in  cnnsequetice  of 
•which  much  swelling  speedily  sets  in,  their  signs  arc  frequently  obscured, 
and  the  diiignosis  is  rendered  profMjrtionftti'Iy  dilHcnlt;  more  e8|iecially  ' 
when  the  dislocation  happens  to  be  complicated  with  fracture  of  the 
articular  ends  of  the  bones.     In  these  cases,  intleed,  it  is  only  by  an  ac- 
curnte  acquaintance  witli   the   nornml   relations  of  the  osseous  pttinta,^ 
and  by  a  comparison  between  those  of  opposite  sides,  that  the  Siir^on ' 
can  delect  tlie  true  nature  of  the  injury. 

The  Varieties  of  dislocntiou  of  the  elbow-joint  are  very  namcrous, 
either  boi.h  bones  of  the  fore-arm  or  only  one  being  implic^itcd. 

1.  Both  Bones — The  most  common  dislocation  is  thntin  which  both 
bones  are  tlirown  Harkwavdtt^  with  op  without  fracture  of  the  ooroncdd 
process.  This  injury  is  readih^  recognised  by  the  projection  buckwards 
of  the  olecranon,  t-arrying  with  it  tlie  tendon  of  the  triceps.  The  articu- 
lar end  of  the  humerus  also  can  be  felt  projecting  in  front  of  the  elt>ow, 
"When  the  coronoid  process  is  not  broken  off,  it  is  fixed  against  the  po»- 
t<^rior  surface  of  the  humerus,  the  fore-arm  being  immovably  placed  in 
its  new  position.  When  this  process  is  fractured,  liiere  is  great  mobility 
about  the  joint,  and  crepitation  may  be  felt  as  the  arm  is  drawn  forwaivls. 

Dislocation  of  both  bones  For'wrards  can  scarcely  occur  without  frac- 
ture of  tlie  olecianon.  Hare  as  this  necident  must  Imj,  there  are  at  least 
five  cases  on  record  by  Colsioa,  Lana,  Delpech,  Canton,  Forbes  of  Phila- 
delphia, and  Dnle,  in  which  the  bouea  have  tieen  so  ilisplaeed  witlioiit  this 
process  being  broken.  In  this  injury  the  elonjiatiou  of  the  fore-arm,  the 
projection  of  the  condyles  of  the  humerus,  the  presence  of  the  sigmoid 
notch  in  front  of  the  arm  and  the  depression  of  the  posterior  surface  of 
this  bone,  render  the  diajinosis  suHicientl)'  easy.  In  one  case  at  Uni- 
versity College  iIos]>ital,  the  injury  was  produced  by  the  patient,  a  mun 
SO  years  of  age,  slipping  on  the  pavement  Mtid  falling  on  his  elbow.  In 
this  instance  the  elbow  was  much  benl;  it  could  be  brought  to  a  right- 
angle,  and  straightenecl  considerably.  The  fore-arm  was  thrce-quartora 
of  an  inch  longer  tlmii  its  fellow.  The  condyles  of  the  humerus  were 
on  a  level  with  the  olecranon  ;  the  tendon  of  the  triceps  wa^  very  tight, 
and  the  sigmoid  notch  coidd  bv  plainly  fell  on  the  fore  part  of  tlie  arm. 
The  head  of  the  radius  could  also  be  felt  in  front  of  the  humerus.  In 
the  case  recorded  in  the  Lancet^  1872,  by  Mr.  Date  of  Crcwkerne,  the 
dislocation  was  forwards  and  outwards,  so  that  the  head  of  the  radius 
l.iy  outside  the  exleruul  condyle.  At  the  same  time,  the  epiphysis  at 
the  inner  condyle  was  scpnrntcd.     When  the  olecranon  is  broken  off) 
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there  is  elongation  of  the  fore-arm  and  great  mobility,  but  the  detached 
fragment  can  be  felt  Ixihiiul  the  hninerus. 

The  Lateral  dislocaLif>ii  <»f  the  hones  of  the  fore-arm  ia  almost  itiva- 
riably  incomplete;  eitlier  the  head  of  the  radius  hilcliing  against  the 
internal  condyle,  or  tlie  ulnn  coming  into  cnntnct  \vith  the  cxlerniil  one. 
Comiilolo  lateral  disloealiftn  of  the  Itonen  of  tlie  fi»re-arm  is  cvcessirely 
rail':  the  only  instance  with  which  1  am  acquainted  14  a  liixutiou  oiit- 
wanls,  reported  by  \<?l:it<>n,  of  which  he  has  j(ivt.'n  a  woo<lcut. 

The  nina  or  radius  alone  may  be  displaced;  an<l  iu  some  casos,  botU 
are  dishicaled*  hut  in  opjiosite  directions. 

3.  Ulna, — The  oidy  dislocation  to  which  the  ulna  alone  is  subject  is 
that  ill  a  dii-ection  Baclcwards.  AUhou^h  this  displacement  may  oc- 
cur in  an  uncomplicated  form,  it  is  more  frequently  associated  with  more 
or  less  dislocation  of  the  head  of  the  radius.  Wlien  it  occurs,  it  may 
be  recognised  hy  the  pnjection  of  the  olecranon  backwards,  and  by  the 
head  of  the  radius  beiu^  felt  in  its  normal  situation,  or  nearly  so,  during 
the  uiovumenle  of  pronation  and  supination.  In  some  exlreuiely  rare 
cases  Llie  coronoid  process  is  fractured  at  the  same  time,  causing  ready 
disappearance  and  recnrrence  of  the  dislocation,  with  crepitus. 

3.  Radius — Tlie  radius  alone  may  be  dislocated  fonoHrdtt^  back- 
toarth,  or  oufwarth.  Tlie  dislocation  Forwards  is  certainly  the  moat 
C4*mmon.  In  the  many  instances  of  it  that  1  have  seen,  it  has  repulted 
from  a  fall  on  the  palm  of  the  hand,  by  winch  the  lower  end  of  the  radius 
is  driven  backwards,  while  the  upper  end  ia  tiltetl  forwards  with  the  whole 
force  of  the  leverage  of  the  bone,  and  in  this  way,  rupturing  the  annular 
ligament,  is  thrown  aguinsl  the  external  condyle.  The  signs  of  this  dia- 
pUcemeut  are  the  follnwing.  The  fore-arm  ia  slightly  tIoxed,and  in  a  mid 
aiatv  between  pronation  and  supination;  au^*  attempt  at  completing  tim 
latter  position  occasions  great  pain,  as  does  alao  the  endeavor  to  straighten 


Vlf.  114.— DUlMfttloa  or  the  BAdlu*  rorwvnls:  LlmU  of  Pow«rof  Bmdtag  th«  Arn. 


Y^lC  XIA,— DfalocaUnn  of  tb»  Rjidms  fofwardsr  Dflforinl'/  of  Onlar  Side  of  the  Arm  wh«&  Bsieodcil. 

the  arm.  The  elbow  can  only  be  bent  at  an  obtuse  angle,  in  consequence 
of  iIm*  head  of  the  radius  being  suddenly  brought  up  against  the  lower 
Wid  of  llie  humerus,  ngninst  tvhich  it  strikes  with  a  sudden  shock  (Figs. 
214,  21<it.  On  rotating  the  radius  much  pain  is  experienced,  and  the 
Leail  of  the  bouc  can  be  felt  to  roll  on  the  fore  part  of  the  humerus^  LVi« 
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external  condyles  of  which  project  unnatnrntly.  The  hnnd  and  arm  can 
he  fully  prouatLMi,  but  cannot  be  supinaleil  mnve  llinn  Imlf  way.  The 
T»-hole  of  ibe  outer  side  of  the  arm  U  deformed,  being  carried  sotuewbal 


f\g.  Sltt.— PoiltloB  of  the  Bonn  laftoold  Uar«do«e<l  Olslocaila&ortbc  Badlsi  forward*. 

upwards  (Fig.  215).  The  rupture  of  the  annular  lijrament  in  liils  dUlo* 
cation  makes  it  very  tlitticult  to  keep  the  head  of  the  radiiia  properly 
fixed,  so  as  to  prevent  n  recnrrenec  of  the  displncoment 

In  some  cases,  and  indec<l  not  unfieqncntly,  there  is  Incomplete 
dislocation  of  the  radius  for^varde,  arising  eitlier  frf»iji  falls  iij>on 
the  hnnd,  or  from  violent  twists  **(  the  fore-arm.  In  these  we  ha%'e  the 
preceding  siyns,  lliough  leas  maiked.  The  most  eliuracteristic  symptom, 
however,  is  ihc  patient's  inability  to  flex  tlie  fore-arm  upon  the  arm.  This 
be  can  never  do  to  a  greater  extent  than  to  luing  the  elbow  to  a  right 
angle  (Fig.  214).  On  being  told  to  touch  the  tip  of  htB  shoulder  with 
bis  fore-finger,  he  will  find  it  iuiposbible  to  do  so. 

The  diHlucatiun  of  the  radius  Baclcwrards  is  extremely  rare;  it  may 
always  be  recognised  by  the  head  of  that  bone  being  felt  subcutaneously 
behind  the  external  condyle;  the  movements  of  the  ellww,  and  of  the 
radius  especially,  being  at  tlie  same  Lime  v<>ry  limited  and  painful. 

Dislocation  of  the  radius  Outwards  is  of  more  ftet^ueut  occurrence 
than  the  last  injury,  the  head  of  the  bone  being  thrown  on  the  outer  side 
of  the  external  condyle,  where  it  is  felt  under  the  skin,  rolling  as  t-he 
band  is  nioviMl.  The  natural  motions  of  the  joints  are  uf  course  greatly 
interfered  with. 

Tlie  radius  uixl  ulna  are  sometimes  displaced  in  Opposite  Direc- 
tions, I  ho  ulna  bt'iug  ilirown  hat^kwardit^  and  the  railius  fitrwardR.  This 
injury,  of  whiLJi  I  have  seen  two  instances  at  the  liospital,  usually  results 
from  heavy  falls  upon  the  hand,  with  a  wrench  of  the  limb  al  the  same 
time,  us  when  a  person  is  thrown  out  of  a  carriage  and  lights  upon  his 
hands,  in  consc<pieuce  of  which  the  bones  are  twisted  and  displaced  in 
opposite  directions.  The  deformity  is  of  course  great,  but  is  readily 
recognised  by  the  combination  of  the  characters  of  the  two  forms  of 
displacement,  provided  an  examination  be  made  before  the  swelling  has 
come  on,  which  rapidly  sets  in. 

Complications Dislocations  of  the  elbow-joint  arc  very  frequently 

complicated  witli  fracture  of  one  or  other  condyle  of  the  hunienipi,  of  the 
olecranon,  and — as  we  have  already  seen  in  displacement  of  the  ulna, 
and  more  rarely — of  the  uitronoid  process.  In  these  complicated  injuries 
an  exact  diagnosis  is  often  extremely  <linicult,  owing  to  the  laxity  and 
mobility  of  the  parts,  and  to  the  great  tunielacti(*n  that  accompanies 
accidents  of  this  ilescripLiun.  It  is  in  these  cases  that  a  good  knowliM]ge 
of  the  relative  bearing  of  the  different  osseous  points,  aided  by  a  com- 
parative exftnnnati<»u  of  the  opposite  limb,  will  alone  enable  the  Surgeon 
to  effei-l  a  proper  dia^^nosis  of  the  nature  of  the  injury. 

The  mode  of  Reduction  in  dislocations  of  tin'  clbow-joint  varies 
According  as  the  ulna  is  displaced  or  nut.     Wheu  the  ulna  is  dislocatud, 
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in  whatever  direction  it  may  be  thrown,  and  whether  the  rndins  be  dia- 
pliiccd  nt  the  eame  time  or  not,  tite  grcnt  ottstni.-lc  to  iiKluotion  is  the 
bituhiiiK  of  the  proccsHCB  of  llie  bone  ngninsl  the  articular  end  of  the 
humerus.  If  cither  the  olecranon  or  coronoid  process  be  fractured,  this 
entrtiiL^lement  cannot  take  place,  and  the  joint  then  readily  slips  into  its 
position,  ihousrh  it  is  very  (lifRcult  to  maintain  it  there.  The  reduction 
of  the  displaced  ulna,  when  unconiplicated  by  tVacture,  may  always  be 
eflt*cied,  as  Sir  A.  Cooper  has  recom- 
mended, by  bending  the«rm  over  the 
knee.  The  patient  I)eing  seated  on  a 
chair,  the  Surgeon  rests  one  foot  upon 
the  seat,  and,  placing  the  knee  in  the 
■l)end  of  the  injured  elbow,  gra8|)s  the 
fore-arm  with  both  hands  (Fig.  217); 
fixin;^  the  arm,  he  presses  ihe  knee 
6rmly  against  the  inner  aspect  of*  the 
fore-arm,  so  as  to  disengage  the  ulna 
from  the  lower  end  of  the  humerus, 
and  at  the  same  time  he  bends  or 
pushes  the  fore-arm  into  proper  posi- 
tion, into  which,  indee<l,  it  has  a  ten- 
dency to  return  by  the  action  of  lis 
own  muscles,  so  soon  as  the  opposing 
osseous  surfaces  are  separated. 

In  dislocations  of  the  radius,  this 
movement  across  the  kneu  is  not  neces- 
eary.  All  that  is  required  is  to  fix 
the  «p|>er  arm,  and  Ihen,  employing 
extension  from  the  wrist,  to  straighten 
the  arm  well;  when,  by  bending  llie 
elbow  at  right  angles,  the  head  of  the 
radius  may  be  pressed  into  a  proper 
position. 

After  reduction  has  been  effected,  the  limb  shotild  be  firmly  put  up  in 
lateral  angular  ftj>lints,  the  hand  l>eitig  kept  aetiii-prone.  If  tlie  radius 
have  been  diH[)laced,  a  pad  should  Ih.*  applied  over  its  head,  so  as  to  pre- 
Tent  a  return  of  the  displacement,  which  is  very  apt  to  occur  when  the 
orbicular  ligament  is  torn.  In  the  case  of  dislocation  of  the  radius /or- 
wardnj  however,  reduction  is  best  maintained  by  placing  the  arm  in  the 
extended  position,  and  appl3'ing  a  straight  splint,  well  padded,  along 
the  palmar  aspect  of  the  limb.  The  inllummnlion  which  usually  results 
muftt  l>e  combated  !)y  the  free  application  of  leeches  and  of  evaporating 
lotions.  When  this  has  subsided,  passive  motion  may  be  commenced, 
and  frictions  and  douches  employed,  so  as  to  remove  the  stiffness  that  is 
apt  to  be  left  alxkut  the  joint. 

In  those  cases  in  which  the  dislocation  is  complicated  with  fracture  of 
»ome  part  of  the  articular  ends,  and  in  which  the  diagnosis  of  the  pre- 
cise nature  of  the  injiiry,  owing  to  the  swelling  or  other  causes,  has  not 
been  very  dearly  made  out,  the  joint  should  be  placed  in  as  goo<l  a  posi- 
lion  .IS  possible,  by  a  process  of  traction,  flexion,  and  moulding,  so  as  to 
bring  the  osseous  points  into  proper  l)earing  with  one  another;  the  angu- 
lar splints  must  then  be  ap|>lied  anti  loc;tl  antiphlogistic  treatment  cm- 
ployed.  At  the  end  of  a  month  or  five  weeks  p»»8ive  motion  may  tte 
commenced,  Icet  permanent  rigidity  come  on,  which  la  very  apt  to 
supervene. 


Fly.  117.— OUlooftUou  at  (ba  Dlna :  Reaaeltda. 
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Compound  Dislocations  of  the  Elbow  nre  HlwAys  very  sorlouB 
injurica.  In  their  tioatineut,  the  Surgeon  will  usually  liave  lo  doc'hte 
between  resection  of  the  articular  ends  of  the  displared  bonus  nnil  ampu* 
tittion  of  the  arm.  lie  will  be  gni(le<l  in  his  course  by  the  antount  of 
mischief  (lone  to  the  soft  parts.  If  these  be  siinfly  laceraled  over  the 
poBtL'rior  aspect  of  the  joint — the  dish)cation,  when  compound,  being 
almost  invariably  backwardii — tlie  wound  may  lie  enlargeii,  and  the 
articular  end*  reuioved.  SlmuM  the  soft  stiueturcs  be  exUMisivel3-  con* 
tused  and  torn,  the  brachial  artery  or  the  median  nerve  injured, and  tiie 
bones  fractured  as  well  as  dislocated,  amputation  will  be  the  safer 
course.  In  determining  (m  the  Hue  of  practice,  however,  the  Surgeon 
will  be  puided  by  the  considerations  slateil  at  p.  418,  in  inference  to 
compound  fracture  of  this  joint.  In  »onie  instances  i*ecovery  has  taken 
place  with  a  very  useful  limb,  even  after  scvei*G  compound  dislocation  of 
the  elbow-joint,  complicated  with  rupture  of  the  brachial  artery. 

Old-standing  Dislocations  of  the  Elbovr  arc  reduced  with  much 
dilMculty  in  all  cases  in  which  the  ulna  is  completely  displaced;  this  is 
owing  rather  to  the  interUK'king  of  the  irregular  articular  surfaces  and 
to  the  formation  of  adhesions  in  the  torn  capsule  and  around  the  dis- 
placed bonus,  than  to  muticular  contraction.  The  tendon  of  the  triceps, 
and  even  that  of  the  biceps,  has  lieen  divided  in  some  of  these  caaea  of 
old-stan<ling  dislocation  of  the  elbow,  in  order  to  facilitate  ro<luction. 
In  those  instances,  in  which  I  have  done  this  operation  or  seen  it 
adopted,  but  little,  if  any,  good  has  rcsidted;  and  I  have  known  trouble- 
some sloughing  to  ent»ue.  As  a  general  rule^  1  lH.'tieve  that  it  will  be 
found  extremely  dit)icult,  even  under  an»!8thrsia  and  with  the  aid  of  this 
puUevs,  to  reduce  nn  ulna  that  has  been  completely  disloculctt  for  more 
than  a  month.  When  the  ulna  is  only  partially  dislocated,  even  though 
the  radius  be  completely  displaced,  retluction  may  be  etiected  without 
much  dilUcnlty  at  a  very  much  later  period — it  is  said^  as  late  as  two 
years  after  the  acddent;  but  here  the  difficulty  is  not  to  etfect  but  to 
maintain  the  reiluetiun  antl  keep  the  bone  in  position,  as  it  has  a  ooa* 
Slant  tendency  to  slip  forwards  and  outwards.  I'rovided  a  dislocatt'd 
elbow  can  be  so  far  reduced  as  to  allow  the  forc-arui  to  be  bent  at  a  right 
angle,  an  useful  arm  will  he  lefl. 

Dislocations  of  tue  Wkist  are  of  rare  occurrence;  so  much  so.  that 
tltcir  ex.)Stcnce  has  been  denied  by  Dupuytren  and  other  mo<lcrn  Sur- 
geons of  great  experience.  Although  there  can  be  no  doubt  that  Oac- 
turcs  of  the  lower  end  of  the  radius,  more  especially  of  an  impavte*:!  cha* 
ractcr,  have  often  been  mistaken  for  these  displacements,  yet  titere  cin 
be  now  no  question  that  they  do  occasionally,  though  rarely,  occar. 
Any  doubt  that  may  formerly  have  existed  upon  thui  point,  in  oonie- 
quence  of  the  wantof  pov^Z-wor^t-m  examinations,  has  been  in  rcci-ntye; 
cleart'il  up  by  the  dissection  of  ctises  tliat  have  been  made  by  .Marjoliift 
and  Voillermier.  The  observations  of  these  Surgeons,  toj:'''vr  "^l-^ 
those  previously  made  by  Sir  A.  Cooper,  tend  to  show  that  »a 

of  tlie  Hand  and  Carpus  from  the  radius  may  take  place  t;uiiei  t^u.  <• 
wards,  or  for  worth. 

These  accidents  are  occasioned  cither  by  falls  on  the  palm,  or  liy  Ififl 
hand  being  forcibly  bent  forwards,  in  falls  on  the  palm,  the  bamlmir 
be  thrown  ft^rwards  under  the  bones  of  the  fure-ann,  lying  on  tlitfirpal* 
mar  aspect.  In  furcible  bending  of  the  hand  forwards,  there  inav  lK*<Ii*- 
placement  of  it  and  the  carpus  backwards  on  the  dorsal  aspect  of  Ui* 
radius  and  ulua. 
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In  th^  Dislocation  of  the  Hand  and  Carpus  Back vrards  — the 
Dorsal  ili^tiilacenient- — lliere  will  be  shoilcniiig  of  tlie  k'litctli  at  Llio  limb 
tielow  thi^  i'IImiw,  wiiU  a  Inigc  Oorsnl  pruiuineiioe  oocnbirmeil  Ity  tbe  car- 
put  ovorln|i|)iiigf  i\w  lower  eiut  of  tlie 
nulitia,  wlucli  l>one  will  l»e  felb  ninl 
Bt^tt  a«  A  pi'ojortiun  on  lUe  pnlinar 
Bule.  In  lliu  uilii.-r  viirietv  of  rA<liu- 
c-Ar|mI  cli.slonitioii,  tliu  Hand  and 
Carpus  are  thro^vn  Forivards 
urxliT  Ihu  nuliuH  and  iiliin  on  tlu'ir 
Palmar  fl}i|>ei?i.  Tlii8  (]iHlo<>nLtoii  is 
ilhi9tr»t«<1  ill  llie  arcomiMvnyiiitr  n^- 
lire  lAken  h*>n\  a  cjist  nout  to  me  hy 
Cn<lge  ol*  Norwich  (Kijr.  218).  In  it 
the  proji'cliun  of  ttie  styloid  proc'ss 
of  tho  uhiH  and  iLe  tower  end  ot'thti 
ruliut  form    a  conenve   line  on  tliu 

doncnl  napcct,  owrltiiipiiig  the  carpus,  which  lies  on  the  palmar  aide  of 
tlie  riMltiis. 

The  I)iarpto»in  of  ihesc  injuric«i  has  to  l)c  tnaile  ft'om  sprains  of  the 

Wrifit,  froto   »^iinptp  nnd   from  impncled   fractures  of  the  railius.     From 

(ipraiu^  of  the   writ^t*  iho  great  nnd  prominent  deformity  will  at  tiuu« 

<*nal>Io  the  Snrjjeon   to  distinijuish  a  diNlnuntion.     From  nimple  fraeture 

of  the   lower  end  of  the  radius,  the  peculiar  deformity,  and  the  ahseuoc 

of  crepitus,  will   Mfford   ready  meiius  of  ilia^fiio^is.     It  i<   from  tlie  iin- 

pni'ti'il  frni'Lure  <»f  ttie  tower  epiphyrtis  of  the  radius  that  it  ia  most  diSl* 

Cult  to  dislin^uish  a  disloeation.      In  the  dislocation,  however,  the  ^reat 

laxity  of  the  wrist-joint,  the  greater  rcMdiness  with  whieii  the  deformity 

tB  reiuovcd,  the  peculiar  and  abrupt  swelling,  and  theabscnee  of  obliqviity 

of  the  hund  towtirdH  the  radial  side,  wilt  enable  the  Surgeon  to  di^tiii- 

gtiibli  the  true  nature  of  the  injury. 

Tlw?  Trratmtnt  of  these  eases  is  simple,  and  in  accordance  with  jjene- 
fal  firiiKMptL'S.  Ueduetioii,  which  i^  readily  edected,  mu!>t  be  maintained 
liy  the  Applieatiou  of  antero-posterior  splints  otaullieieut  length  to  take 
itj  ihr  lifind. 

Compound  Dislocation  of  the  Wrist,  without  frsetnre  of  the 

V»f.nc«  of  tlie  forc-nnn,  is  a  rare  accident.      In  one  sucli  tiwe  whirh  came 

■  t.T  my  caro  at  tlie  Hospital,  in  coiiHcrpienee  of  injury  inQieled  on  the 

,1   liy  machinery,  the  hand  was  thrown  forwards,  the  ra<)iu8  projecting 

I  :.;  kwardm,  aJid  the  ftr>fi  Mtnictures  on   the  pnlraar  aspect  of  the  joint 

v..  1,-   ho  exlennit'ely  torn  througli  as  to  necessitate  amputation.     The 

nt  of  Bttcli  a  ciLHe  will  depend  on  the  amount  of  injury  tloiie  to 

parts.     If  thesu  be  not  very  exten*^ively  injured, an  alteiiipt  may 

Lo  save  the  limb;   but  if  they  Ito  widely  torn  through,  the  ari&> 

ii(--k  umi  uerve»  hieeraletl,  and   the  tendons  perhaps  hangiii<^  out,  ampu- 

tniion  will  l>c  required;  this  oc<nirred,  and  the  operation  was  performed, 

in  llie  cjMic  to  wtjieli  1   have  just  referred.     This  will  be  rendered  more 

Uu|*crmlive  if  the  bones  of  the  fore-iirui  he  er>niminuted  nil  well. 

Congenital  Dislocation  of  the  Wrist  may  lake  place  cither  for- 
%aM*)  *tr  lijiokwanls.  The  limb  is  in  either  case  greatly  deformed.  The 
boil*  'irleiie<l  and  altered  in  shape,  more  especially  itio  lower  end 

of  ii<  •».     The  muRcles  are  also  shorlened,  the  ejcteusor  tendons 

lorfning  a  aharp  angle  as  they  pass  over  the  carpus. 

DiitUXrATioNis  or  SiN<iLE  llONEH  OF  TUK  Cakpus  are  by  no  means  fre- 
^tieak     The  hone  that  ia  moat  commonly  diBphicud  is  the  Os  Magnum. 
TOL.  I. — 3J 
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This  accident  nsnnlly  happens  from  falls,  in  which  the  hand  i»  violently 
bent  forwards,  in  consequence  of  which  this  bone  starts  out  from  tt% 
articuliition,  projecting  an  a  ronnd  hard  tnmor  nn  the  hnck  of  the  wrist 
opposite  to  the  inetacnrpnl  bone  of  the  middle  finger.  ]t  mny  be  readily 
rediK'ed  I13'  being  presHeil  upon  while  at  the  same  time  the  hand  ia  ex- 
tended. There  is,  however,  a  great  tendency  for  this  bone  to  slip  out 
again,  leaving  considerable  weakness  of  the  joint;  so  much  so,  that,  in 
two  caNea  recorded  by  Sir  A.  Coo5>er,  the  patients  found  it  necessary  to 
wear  artiflcinl  supports. 

The  Pisiform  Bone  is  occasionally  dislocated  upwards.  In  a  case 
nnder  my  care,  it  was  displaced  by  an  effort  to  lift  a  heavy  weight,  and 
drawn  up  the  nrtn  to  a  distunoc  of  nearly  an  inch  by  the  flexor  carpi 
uliiaris. 

A  case  some  time  ago  occurred  to  me,  at  the  Uospital,  in  which  the 
Semilunar  Bone  was  dislocated.  The  patient  had  fallen  from  a 
beiglit,  injuring  his  spine,  and  doubling  his  right  hand  under  him.  On 
examining  the  wrint,  a  small  hard  tumor  was  felt  projecting  on  its  dorsal 
as|»ect;  it  readily  di9a|»peare<l  on  extending  the  lian<l  and  employing 
firm  prtssurc,  but  started  up  again  so  soon  as  the  wrist  was  forcibly 
flexed.  It  was  evident  that  this  bone  belonged  to  the  lirst  row  of  the 
csrpMS,  articulating  with  the  radius;  and  from  its  size,  its  position 
towards  iho  radial  feide  of  ihc  carpus,  and  its  slinpe,  which  could  l»e  vrry 
difetinitly  made  out  through  the  integtimenls,  there  could  be  little  doubt 
that  it  was  the  sotniliinar  hone.  Taaffc,  of  Brighton,  lias  relateil  a  ease 
in  which  the  semilunar  bone  was  dislocated  anteriorly,  so  that  it  projecte<t 
upwards  and  forwards  between  the  radius  and  ulna. 

Dislocations  OP  THE  Metacarpal  Bones. — The  Metacarpal  Bones 
may  possibly,  though  very  rarely,  be  di8locate<l  from  the  carpus.  This 
accident  usually  happens  to  a  single  metacarpal  hone ;  which,  in  conae- 
quenee  of  aoroe  extreme  degree  of  violence,  is  forced  out  of  its  bed  and 
is  throwi)  backwards  on  tlie  cnrjiuA.  Most  frequently,  this  accident  is 
the  result  of  injury  and  shattering  of  the  hand  by  gun-hMnel  or  powder- 
flask  explosions;  and  in  such  cases  the  metacarpal  b«>ne4tf  the  Thumb 
is  the  one  that  commonly  sntfers,  the  dislocation  being  also  usually  com- 
pound, and  complicated  with  fracture  of  the  bones  and  extensive  palmar 
laceration.  Dislocation  of  the  melticarpal  bone  of  the  tlinmb,  however, 
is  rare,  though  the  arlicnlalion  K'tween  this  l»one  and  the  trapezium 
appears  at  first  not  to  be  of  a  character  to  resist  much  external  violence. 
This  is  probably  owing  in  a  great  measure  to  the  powcrlul  muscles  by 
which  the  bone  is  supported  in  all  cases  In  which  the  force  is  applied 
upon  its  palmar  aspect,  as  it  most  frequently  is,  as  well  as  to  the  llllle 
leverage  offered  by  so  short  a  bone.  Luxation,  liowi'ver,  of  the  meta- 
carpal bone  of  the  thumb  has  l»ecn  ol>served  to  lake  place  forward*  nn 
well  as  backwards^  the  latler  buing  the  most  conunon.  The  Hfduvtion 
Is  in  general  easy,  extension  bein^  made  from  the  thumb  by  means  of  a 
piece  of  tape  apjiliud  round  the  first  phalanx. 

Ni'Xt  to  the  metacarpal  lK>ne  of  the  thumb,  those  r>f  the  Index  and 
Middle  Fingers  are  most  liable  to  dislocation  backwards  :  sometimea 
complete,  at  others  incnmitlete. 

1  am  not  acqnainied  wiih  any  caae  on  record  in  which  aU  the  nieta- 
carpal  bones  have  been  dislocaled  from  the  carpus.  The  annexed  en- 
graving (Fig.  219j  is  from  a  cast  in  University  College  Museum,  takcu 
from  a  patient  in  the  Uospital,  in  whom  1  believe  that  this  accident 
must  have  uci:urred  ;  the  hand  being  thrown  forwards  and  shortened, 
and  the  carpal  bones  forming  a  rounded  and  convex  prominence  ou  ib« 
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^loreum  of  the  metacarpus.  The  convex  nppenrance  of  this  corresponds 
'with  the  outline  of  the  carpftl  bones,  and  differs  so  very  remarkably  from 
^he  concave  aspect  of  the  lower  end  of  the  i*adin9 
^nd  ulna,  as  seen  in  the  rudio-carpal  dislocation 
<Pig.  218),  that  I  think  there  can  l»e  little  douitt 
9ks  to  the  nature  of  the  injury  sustained  by  the 
3iatient. 

The  Treaiment  of  such  cases  wilt  be  the  same 
aia  that  for  ordinary  dislocations  of  tlje  carpal 
^oncs ;  splints  of  sufllcicnt  length  to  take  in  the 
land  bcin^  applied,  after  reduction,  In  order  to 
3naintain  the  parts  in  position. 

Dislocations  or  tue  Metacarpo-Phalanoeal 
-Articulations  arc  by  no  means  of  common  oc- 
^rurrence.  Tliey  ni-e  usually  pro<luced  hy  falls  on 
the  hand,  and  arc  met  with  at  all  ages;  most 
commonly  in  the  young  adult,  but  sometimes 
At  an  earlier  age.  I  have  seen  this  accident  in 
a  chiUI  four  yours  old.  Most  frequently  the 
Proximal  Phalanx  of  the  Thumb  is  the 
!»one  that  is  dislocated,  being  thrown  bacicward 
on  the  metacarpal  bone  (Fig.  220)  in  such  a  way 
that  the  articular  surface  of  the  phnlanx  reals 
upon  tlie  back  of  the  metacarpal  bone  immedi- 
ately l»elow  its  head.  The  signs  of  the  accident  are  sufficiently  evident. 
In  the  norronl  state  of  the  hand,  the  metacarpo-phalangeal  articulation 
of  the  thumb  is  convex  backwards  :  in  this  dislocation  it  becomes  con- 
vex toward  the  pnlmar  aspect  and  angularly  concave  behind.  The  head 
of  the  metacarpal  bone  can  be  felt  and  seen  pro-  _ 

Jccting  on  the  pnlmar  aspect  of  the  thnmh.  The 
proximst  phalanx  stands  up  as  it  were  upon  the 
back  or  this  hone,  but  the  articular  surface  of  the 
phalnnx  cannot  be  felt,  owing  to  its  being  in  con- 
tact with  the  posterior  part  of  the  metacarpal 
bone  just  above  its  neck.  The  phalangeal  articu- 
liition  is  always  SL-mi-flexed.  This  dislocation  of 
the  proximal  phshinx  of  the  thumb  has,  owing  to 
the  dittlcnltv  of  its  reduction,  attracted  more 
attention  from  Surgeons  than  it  would  at  flrst  njv 
pear  to  deserve.  So  great  has  this  dilflculty  been 
in  some  cases,  as  to  render  the  dislocation  irre- 
docible,  notwiihstnnding  the  employment  of  as 
much  force  as  it  was  safe  to  use,  and  that  most 
skilfully  directed,  or  to  compel  the  Surgeon  to 
have  recourse  to  operative  interference  in  order  to  replace  the  head  of 
the  bone.  The  ohbtacle  to  the  rendy  reduction  of  this  small  bone  has 
been  attributed  to  different  causes.  Thus,  Hey  supposed  that  it  was 
owing  to  the  constriclion  of  the  neck  of  the  bone  between  the  lateral 
ligaments  of  the  joint.  Dupuytren  eniertained  a  very  simitar  oj>inioo, 
looking  upon  the  malposition  of  these  ligaments  as  the  principal  source 
of  dilUculty.  The  folding  in  of  the  anterior  ligament  of  the  joint,  and 
the  interposition  of  a  sesamoid  bone  between  the  articulating  surfaces, 
have  also  been  looked  upon  as  giving  rise  to  this  jwculiur  dilDctilty  in 
reduction.  The  more  probable  explanation,  however,  appears  to  be  that 
the  oaiTow  neck  of  the  metacarpal  bone  becomes  locked  between  or  con- 
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stricted  by  llie  two  terminal  Attachments  of  the  short  flexor  of  tb 
thumb,  whioh  must  be  cnrried  hack  over  its  brooder  head,  tojiellier  with 
the  difiplfict'd  ijhalnnx;  the  liead  of  the  metncar|>nl  bone  being  grasped 
between  these  tendons  and  the  torn  capsnie  of  tlie  jffint,  bke  a  »lnd 
between  the  sides  of  a  biuton-hole.  The  observiilions  of  Vidal,  Mal- 
gaigne,  and  Baliingall  point  to  this  as  the  cause  of  the  great  ditUculty 
in  reduction  that  is  often  met  with. 

Reduction. — Althougli,  ns  has  been  said,  great  diffienlly  in  redu< 
tion  \h  often  met  with,  it  would  be  a  great  error  to  snppoae  tlial  it  alwayi 
exists.     On   the  contrni*}',  very  many  of  these  dislocaUtMis  are,  nnd< 
cliloroform,  most  readily'  reduced  by  simple  traction  and  tnaitipulatiolk' 
(Fig.  220).     SliouUl  any  ditliuiilty  be  experienced,  tlie   following   plan 
will  iiHually  answer.     The  hand  and  metacarpnl  Imne  being  Hxefl   by  an 
ftssifetant,  the  i:>urgoon  bends  back  the  tliumb,  so  as  to  brino  tlie  phalan 
to  a  right  angle  with  the  metacarpal  bone  on  which  it  is  displaced.     He 
now  employs  traction  in  the  axis  of  the  displaced  portion  of  the  thumb, 
keeping  the  metacarpal  bone  well  pressed  down  into  the  palm.     Having 
thus  unlocked  the  phalangeal  articular  surfitce  from  the  ba«k  of  that 
bone,  he  draws  it  well  forwards,  and,  when  it  in  opposite  the  head  of  the 
mctiicnrpal   hone,  U'nds  it  down  into  the  pnbn.      In  iU\A   way   I  have 
reducvd  a  dislocation  of  the  phalanx  bat-k^vards  between  tive  and  si: 
weeks  alter  its  occurrence.     Simple  traction  in  the  straight  direction^-' 
however  forcible,  and  even  when  aided  by  the  pulleys,  will  du  little  if 


Fig.  'JSI.— Redoetlvo  of  Dltloesttoa  of  Tbonb. 

any  good  in  the  reduction  of  this  dislocition,  as  the  only  effoct  \a  to 
draw  the  slit  in  ihc  capsule  and  the  two  heads  of  the  short  flexor  more 
tiglitly  tlian  ever  round  the  neck  of  the  bono.  Very  severe  extension 
has  been  employed  without  any  effect;  and  there  is  the  trailition  in  the 
surgicnl  profL'SMnn  in  London  of  a  thumb  linving  Ix-en  drngged  off  in 
the  attempt  to  reilure  this  dislocation  by  pulleys.  If  the  Surgeon  fail 
in  reducing  the  dihlrH*atcd  phalanx  by  manipulation  under  chloroform 
as  above  described.  <ir  by  traction,  what  is  to  Ik*  done?  In  tliese  dr- 
cumstnnces,  the  dislocation  should  not  be  left  without  a  further  vlfort  to 
replace  the  bone;  and  this  may  usually  be  readily  enough  done  by  the 
Biil>cutnneous  si'etion  of  the  resisting  structuree.  The  Surgeon  mui 
bear  in  mind  that  the  obstacle  to  reduction  is  purely  me<*hnnicnl  ;  thai 
muscnhir  contraction  has  nothing  to  du  with  it;  nmt  ttiat  it  is  quite  as 
great  when  the  patient  is  aniesihetized  as  wlien  he  is  not.  He  must 
therefore  enlarge  the  slit  in  the  capsule,  and  flivide  the  lenst-  bands  r»>rmed 
on  cacli  side  by  the  tendinous  attachments  of  tiie  short  flexor.  This 
Of>ernlion  is  iK-st  done  by  passing  a  tenotome  llinmgh  the  skin  in  front 
of  the  joint,  and  cutting  first  on  one  side,  then  on  the  other.  The  chief 
resistance  will  be  found  on  the  ulnar  side  of  the  thumb,  where  the  ten- 
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dinons  insertion  of  tlie  abductor  poHicis  is  prnbnbly  divided  at  tliosame 
lime  a8  that  of  tito  short  tU'Xor  or  tlnunl).  After  thi-se  Hlniciures  hftve 
beoii  cut  ihrough,  lliu  pliulaiix  can  be  rejjUctjil,  aud  tUu  thumb  should  be 
put  up  SLHHirely  boLwccMi  Rplints. 

When  reduL'iion  has  been  ellected,  care  must  be  taken  to  prevent  the 
rccurreni:c  of  the  diMplacemunt.  This  is  best  done  bj*  kecpintr  the  thumb 
bent  into  the  patin^  and  retnining  it  there  hy  meaiM  of  n  gutta-percha 
cap  nunihled  over  it  an<l  bandaged  down.  If  tlie  dihloeution  be  left  un- 
reduced, the  thnnil)  will  to  a  great  extent  become  ui^eful,  but  ueceasarily 
shortvned,  deformed,  and  incapable  of  mucli  flexion. 

In  Compound  diMot^alion  of  this  joint,  the  bone  may  nsually  readily 
replaced;  nhould  tUere  l>e  any  difflculty  in  rctainiiiir  the  bone  in  posi- 
tion, it8  liead  must  be  removed,  the  dislocation  Iteing  then  reduced  witli 
;rent  readiness,  and  tl»e  wound  treateil  in  a  simple  rn  inner. 
Dislocations  hetwken  the  1'halanoes  rarely  (tecnr.  These  dislo- 
CAtions  arc  partinl  or  ineomplelo,  and  n?*n:illy  eonstst  of  a  iwist  of  the 
second  upon  the  proximal  phalanx.  I  do  not  think  that  simple  dislooa- 
tion  of  the  un<rual  phalanx  from  the  s«H'oiid  is  po.^- 
eible.  Partial  disloeatioit  of  the  middle  phalanx,  wliicli 
is  a  very  common  accident,  is  readily  recognized  by 
the  deformity  it  entails  ( Kig.  222),  and  is  easily  re- 
duced by  pressure  and  traction  in  proper  <lirections, 
A  very  convenient  mode  of  applying  traction  is  by 
means  of  the  toy  called  an  ^Mndian  puzzle/'  which 
grasps  the  linger  more  lightly  the  more  it  is  pulled 
upon.  The  finger  will  continue  to  be  stiff  and  com- 
paratively useless  for  some  length  of  time.  The  joint 
being  Hwollen  and  tender  the  patient  can  generally 
l^end  it.  but  cannot  extcntl  it  fully  or  bear  any  traction 
upon  it.  This  condition  is  especially  apt  to  be  trouble- 
some and  chronic  if  the  patient  be  gouty,  or  if  his 
general  health  be  otherwise  deranged,  and  requires 
rest  and  local  counter-irritation,  with  an  anlipodngric 
treatment,  for  its  remedy.  In  Compound  dtsiomlmn. 
of  the  phalanges,  the  bone  should  be  replaced,  the  finger  supported  by 
a  gntta-|»ercha  splint,  and  the  wound  dressed  li^^htly.     In  some  cases  it 

r^a  necessary  to  remove  the  projecting  end  of  bone  before  this  can  con- 
reniently  be  dune;  ankylosis  then  reanlts,  a  sufficiently  useful  finger 
>eiug  leil. 
DISLOCATIONS  OP  TH£  LOWER  LIMB. 
Dtblooattons  or  the  Pelvis. — It  often  happens  that,  in  consequence 
of  severe  blows  u|)on  or  compression  of  the  pelvis,  the  Symphysis  of 
^he  Pubic  Bones,  or  more  frequently  th4>  Saoro-iliao  Articulation, 
in  flisplaeed.  Uere  the  nature  of  the  injury  is  indicated  by  the  deformity 
Ihat  resnlt<);  and  the  same  treatment  is  required  as  in  fracture  of  the 
pelvis,  with  which  ther*e  accidents  arc  commoidy  associated. 

The  Coocyx  is  sometimes  violently  lx»nt,  and  almost  dislocated /or- 
XDard;^   by  falls  ;  or  it  may  be  forcibly  bent  backward»  during  violent 
j>nrtnnent  efforts.     Those  accidents  may  be  remedied   by  maniptdation 
lirough  the  rectum  ;  but  are  apt  to  be  followed  by  that  painful  neuralgic 
ection  Coooydinia,  described  at  p.  427. 

Dislocations  or  teik  Fbmub Notwithstanding  the  great  depth  of  the 

Acetabulum,  the  complete  manner  in  which  the  head  of  the  thigh-bone  is 
a-eceived  Into  its  cavity,  the  firmness  of  the  capsular  U^ameu\i^%w^\.\\c& 


loeaCtuo  u{   tli«  Hid. 

i\f  PbftUux  «r  ih« 
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great  strength  of  tlie  capsularinnBcles  thnt  sarrotind  and  support  the 
joint,  (iislocriliona  of  llie  hi))  are  more  frequently  met  wiih  tlinn  those  of 
many  olher  joints  that  appeur  less  perfectly  supported.  This  is  tlouhtless 
in  a  grenl  nietisiire  owin<r  to  the  nctioUf  on  the  Jiead  of  the  fi^mur,  of  the 
great  K'ti^th  of  leverage  of  the  thigh-))one  itself  when  exteinni  violence 
is  applied  to  the  knee,  and  of  the  whole  of  the  lower  extremity  when  the 
violence  is  applied  to  the  foot. 

The  different  forms  of  dislocation  of  the  femur  were  described  with 
great  clearness  and  precision  hy  Sir  A.  Cooper,  who  showed  that  its  liead 
is  mrifiit  cnmmonly  thrown  upvrards  and  somewhat  backwards,  so 
ae  to  lodge  on  tlie  slightly  concave  surface  between  the  acelnhiiUnD  and 
the  crista  itii,  resting  on  the  gluteus  minimus,  and  having  the  trochanter 
turned  forwards  (Fig.  223);  or  tlie  head  may  be  thrown  downw^ards 
into  the  funimcn  «»vaTe,  lying  upon  the  obturator  exicrnus  muscle  (Fig. 
225) ;  or  forwards  and  up'wards  upon  the  horizontal  branch  of  the 


plffLncATtnvR  or  rrm  irrAD  op  tbi  TBioff.Bonir,  AcrnRDtvn  to  aitlkt  ooophi'ii  ct.4MirieAno«. 

Tic.  231— rpwBtilk  Rod         rU.  224— HKckwnrdt        riif.  21^.— Duwuw«nl»        Fig.  S2«.— Torwuds 
ftouewhki  Ki<!kw.trtli,  into  8«l«llo  Motch.  talo  PonBiaa  OvkIs.  •od  lipvardkoa 

OD  Uoraiim  IL'I,  tb«  Pubte  B<jb». 


pnbic  bone  under  the  psoas  and  iliacns  muBcles,  to  the  outer  side  of  the 
femorril  vc'^.-els  (Fig  226);  the  head  of  the  bone  may  also  be  thrown 
backwards  into  the  sacro-sciatic  notch,  resting  upon  the  pyilforoi  is 
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muscle  (Fiff.  224).  These  are  the  four  forms  of  the  dislocation  of  the 
hip  Hiated  by  8tr  A  Cooper  lo  lie  the  most  nsiml.  Aiid  this  statement  has 
bet'U  fully  conrtrmed  by  the  nircinnuIattMl  rxpeiicDce  of  more  modern 
Surgeons.  Besidea  these,  however,  may  be  nddiHl,  ti^  not  vi^ry  iinrri'qin"*nt, 
that  form  in  which  the  bone  is  thrown  backw^ards  and  somewhat 
doTVOvrards  behind  the  tuberosity  of  the  iscliinm.  In  ntldilion  to 
these,  other  less  common  forms  of  dislocation  hove  been  noticcil:  for 
in&tnnre,  one  in  which  the  hend  of  the  bone  lies  between  the  anterior 
superior  and  the  anterior  inferior  spinous  processes  of  the  ilium,  or  that 
iu  which  it  has  been  thrown  upon  the  spine  of  tlie  ischium. 

The  extent  of  miscbier  done  to  the  soil  parts  around  the  joint  varies 
in  diHerent  dislocations.  In  all,  the  cipsnlar  ligament  is  torn  in  a  greater 
or  less  extent  in  the  direction  of  the  displacement.  The  extent  and 
exact  siiuati'tn  of  the  laceration  of  the  capsular  ba:ament  are  matters  of 
great  iuiporlaiice,  as  on  a  correct  appreciation  of  tht-m  ilepends  in  a  great 
measure  the  facility  or  ditflcidty  iu  retlncti'»n,  ani  the  means  to  be  era- 
ployed  in  etfcctini;  it.  The  ligunicnttim  teres  is  ruptured  in  most  cases, 
but  niit  necessarily  in  all:  Duptiytren  and  ^ddillt>i,  buth  mention  cases 
of  dislocation  on  the  dorsum  ilii  in  whicii  this  ligament  esenped  without 
rupture.  In  the  disbn'stion  on  the  dorsum  ilii,  Sir  A.  Cooper  found  the 
geinelli.  obturatores,  and  quadratus  completely  torn  across,  and  the 
pectinens  slii>htly  torn.  In  the  dislocation  into  the  sciatic  notch,  Uillard 
d^Angers  found  the  glutens  maximus  and  medius  t(H*n,  and  the  ii^emelU 
ruptnree.  Syme  fuund  tlie  gluteus  niaxirniiH  extensively  torn,  with  the 
head  of  the  bone  imbedded  in  it;  the  glutens  minimus,  the  pyriformis, 
and  the  gemellus  superior  lacerated;  and  the  head  of  the  femur  lying 
upon  the  }4emelli  an<1  the  great  sciaiic  nerve.  In  the  displacement  on 
the  obturator  lorameu,  the  pectiuius  and  atbliictor  hrevis  are  torn.  In 
the  dislocation  on  the  i>ubic  bone,  the  extent  oT  injury  is  more  uncertain. 
In  one  case  related  by  Sir  A.  C<»oper,  iNnipnrt's  ligaineiU  was  tftrn  np, 
and  in  another  the  pectineus  and  adductors  were  torn;  but  whether  tliis 
was  (btne  hy  the  iliHlocation  or  l>y  tliedin-et  injury  that  occasioned  it,  is 
uncfMtain.  Ur,  .MacCarthy  has  ilescrilwd  the  appeaianees  found  iui  dis- 
section in  two  cases  of  dislocation  of  the  fernur  on  to  the  dorsum  ilii. 
In  one,  the  deeper  hl»res  oT  the  gluteus  nuixinius  tiad  been  torn  by  the 
beail  of  the  bone,  whieh  was  found  Iviut^  with  Its  anterior  part  on  the 
brim  'iT  the  acetabulum,  with  the  btwerruost  fibres  of  the  glutens  minimus 
interp<>seit,and  the  ilimple  for  the  ligamentum  teres  directeil  backwards 
Add  inwards.  The  pfistt* rior  Iil»re8  <»r  the  gluteus  medius  were  also  to^  n, 
and  the  pyriformis,  ol>turator  inlernns,  and  geuidli  musetes  had  been 
eoniplelely  torn  from  their  (>elvic  altaehmenta.  The  quadratus  lemoria 
was  uninjured.  The  capsule  h.-id  given  way  posteriorly;  iu  front  and 
above  it  was  intact.  Although  some  tihres  of  tlie  ligauieulum  teres  had 
been  ruptured,  the  ligament  still  resisteil  all  attempts  to  break  it.  The 
ilio-feuioral  and  pnbo-reuioral  bnnds  were  uuinjuieil,  notwithstantling  that 
the  acelabnium  had  separated  into  its  tliree  coniponent  parts,  the  frac- 
ture traversing  aUo  the  ilio-pectineal  eminence.  The  lowermost  fib  os 
of  the  external  oblique  muscle  of  the  ab>lomen,  and  some  llbres  of  the 
lartorius,  psoas  magnus,and  iliacns  inleraus  muscles  were  nUo  ruptured. 
In  the  second  case,  the  gluteus  maximus  was  not  torn,  but  the  burHa 
between  it  and  the  vastus  externus  was  seen  to  be  ruptured  atnl  tilled 
with  blood.  The  sheath  of  the  meat  sciatic  nerve  was  also  distended 
with  blood,  and  the  nerve-fibres  wrre  separate*)  from  one  another.  The 
posterior  tibres  of  the  glutens  uiiniinus  mnsele  were  torn  across  and  the 
Areolar  tissue  beneath  that  muscle  lUleil  with  blood.     The  quadratus 
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femoHs  mnsfle  wft8  torn  completely  in  two,  and  the  nppormoat  flhre^  of 
the  ii<)(liifLor  ningiiiis,  nnd  ftonie  fibres  tif  the*  i^einelli  HUt\  ohitirntor  in- 
tcrnus  ninHclcT  were  Jaftralt'd.  The  capsule  wa»  perffct  in  ft-oni  Ami 
nbove,  biil  lorn  at  the  tnnst  posterior  pnrt.  Tlic  lignmentutu  teres  Und 
beiMi  torn  off  close  to  the  fcinoral  nlLaehment. 

Tlio  importfiiwc  of  llie  ilio-fexnoral  ligament  iti  the  raefhnni.sfn  of 
dislocation  of  the  hip-joint  lias  hoeii  fully  n-L-ojiiiised  by  vrtriouft  Sur- 
geons.  Giinn  of  Ciiienrfo,  Hiisch,  Von  Pithn,  nn<l,  more  rocontly  and 
fully,  Bijcelow,  have  inhisied  on  an  exact  knowledj;e  of  thiN  im]>orlant 
ligament  us  eon&titnting  the  bnttis  of  a  correct  nnOerstsmling  of  the 
mechanifiiTi,  not  only  of  the  vanoiia  fornix  of  diAlocaiion  *»f  the  hip.  but 
alfio  f*f  the  proper  m<Kle  to  be  nilopted  for  their  reduetion.  liiuflow,  to 
whom  we  are  eHpecinlly  indeltted  for  a  m<>st  lucid  exposition  of  the  siil». 
jet'l,  gives  this  slruciure,  from  its  shape,  the  name  of  the  V-lit^Hinrnt; 
and  he  believes  tiiat,  wliile  its  branches  are  unbroken,  one  or  other  of 
the  fr>ur  regidar  disloealions  of  the  hip  will  occur;  llie  pniticular  di«j|o- 
cation  di'|tendiitg  upon  the  relative  poHitions  of  ttie  head  of  the  femur 
and  the  ilio-fen)ornl  lii;amer»t.  In  no  case,  however,  do  any  of  tht*  imn- 
cles,  except,  perhaps,  the  obturator  internus,  excretse  any  inrtutfuee  on 
the  dinplncentent.  When  tlie  Y-ligumeut  is  rupUii'ed.  an  irn^gtdnrdis- 
loealittn,  the  sijiiis  of  which  may  be  unccriain,  will  occur.  The  $t^«^ngt^ 
of  lliin  ligament  is  ahvajk  s  ^reat,  although  it  varies  much.  Bi;;vl^w  lias 
found  that  its  breaking  power  iu  the  dead  body  ranges  from  26u  to  750 
pounds. 

The  next  slruetnre  of  most  importanee,  oa  hns  l>ern  pointod  oni  by 
Bipelow,  is  the  obfiirator  intfrntix  luuifrlt*.  He  has  shown  thjit  il«  mut- 
culnr  lunly  i»  usually  intermixed  with  tendinous  strni'Uire.  In  conse- 
quence of  this  arrangement,  it  acquires  preat  »li*englh  when  coutractetl, 
anti,  indeed,  becomes  praclicnlly  an  accessory  liirament. 

Tiip'low  dnssifios  dislocations  of  the  heail  of  I  be  thi','h-honr  into 
Regular  Dislooations,  in  whiili  one  or  both  brancltes  of  the  Y-lij;ft-  - 
nienl  remains  unbroken;  and  Irregular,  in  which  the  Y-li«;nmi'ijt  it  -i 
wholly  ruptured.  The  Vfrjulor  dislocations  in  which  lM»ih  brnnche*  ■ 
remain  enlire,  are:  1,  Dorsal;  5,  Oiusal  bebtw  the  tembin  MM-hintic  on 
Ctioper);  .S,  Thyroid  and  downwaitl;  a,  obliquely  ihwaivl  on  Ibe  Uivroid  J 
fonmieu;  6,  <d>liquely  inward  as  far  us  the  iwrinteuui;  r,  vertically  down-— 

ward  iKMicnlh  the  acottibuliim;  d^  obliipiely  outward  as  far  ns  the  tu>' 

rosity;  4,  Pubic  attd  Su1)Hpiiiotia;  5,  Antt'Hor  oblirjue.     TJioso  in  wh 
the  external  branch  is  broken  arc:    6,  Supraspinous;   and  7,  Everu-i^ 
Dorsal. 

>Vith  regard  to  the  relative  fn»quencv  of  the  various  form-  '  '  ' 
tion  of  the  hip.  Sir  A.  Cooper  snys,  tlml  of  ^0  c^m*^  of  di^b-i 
hip,  IS  will,  on  the  nvera<£e,  be  on  the  dorsum  illi,5  on  the  bcuLic  U4>U:k^ 
2  oil  the  obturator  foramen,  and  rmc  on  the  pubic  bnne.  Hitrndln^M 
states  that,  excluding  anomnlous  cases,  of  104  cases  of  diiibH"nit(>n  o^" 
llip  hip  which  he  has  collected,  55  were  on  the  dorsum  ild,  'JS  into  IIj^ — 
»ci»lic  notch,  13  into  the  obturator  foramen,  and  8  upon  the  pulm*  b'«> 

lM*locfttion  of  the  hip-joint  eliietty  occurs  in  yonujf  fir  mid'Hon); 
ftdulLa.     In  vet'v  old  peopb*,  frtioture  of  the  neck  itf  the  femur  will  v<*tmrm 
monly  be  prtxlucwl  by  the  same  violence  that  would  have  dkHplaeed  ifc"*  • 
head  of  the  bone  at  an  earlier  a^.     In  chiblren  dislocation  is  rare,*** 
••  ■-  -hsfl  generally  gives  way.     Yt?t  it  di»es  hapi^en  oven  at  a  vpry  «»pJ/ 
Two  cases  have  occurred  in  my  practii-e  at  tlw  Hospital.     In  »«>* 
iiM*  itonu  was  diblocated  on  the  pul>ic  bone,  In  a  cliild  a  year  and  a  ^^^ 
o\\\\  in  the  other  on  ihu  dorsum  ilii  io  a  boy  of  &ix. 
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For  convenience  of  description,  find  with  a  view  to  piiicticnl  utility, 

I  wo  may  «rrnn:;t'  ilislooaiirms  ftl'th'*  lii|»-jftint  in  Ihreo  i>rinii|»nl  varietiea. 
I.  Dialocationa  Upwards  and  Baok^vards.— The  niojtt  common 
dislocution  is  tliat  in  nliich  Hit.'  Iiuml  of  the  bunu  is  tlirown  upwards  and 
haci'icordtt  upon  the  'lornnm  of  the  iliutn,  or  rather  upon  ttiut  portion  of 
tlie  bone  whieli  extendn  ht'l^veen  llie  acotabnhiin  ami  llit*  snrro-Hcialic 
notch  (  Kijf.  223).  This  di^ipluccment  differs  so  slij^hlly  in  its  paihohiery 
ftnd  trentment  frnm  the  fliMlocation  into  the  sciutic  nolcli  (I'is:.  2^4) 
dcBcrilied  as  a  distinct  varii»tv  of  iho  injury  by  Sir  A.  Cooper,  thut  I 
think  it  is  more  cnnsistont  with  tlio  true  nature  of  these  iicoidenls  to 
look  npon  tliem  ns  eARcntiully  the  AAine ;  the  disptacement  in  linth  cases 
being  upwards  and  bark  wan  1  a,  but  in  different  instances  partaking  more 
of  one  or  other  direction.  This  dislocation  may  therefore  he  described 
as  the  Ilio-sciatio;  it  corresponds  with  BigeloW'S  first  and  second 
olftsses  of  rci^nlar  dislocation. 

S.  BiBlooation  Dcwnv^ards. — Next  in  order  of  frequency  to  the 
ilio-sciatic  dislocation  is  the  Thyroid,  in  whicli  the  head  of  the  bone  is 
thrown  down warrls  oi»  the  obturator  foramen   iVi^.  225).     The  down- 

■  irard  dislocations  include  also  those  on  the  perineeum  and  beneatli  tbe 
acetalnduin. 

3.  Dislocation  Up"wards In  the  Pubic  variety,  the  head  of  the 

boi»e  i^  tlirown  upward  on  the  pubic  bone  (Kin.  22K).     In  a  more  rare 

I  variety  of  upward  dislocation,  it  may  lie  below  the  anterior  inferior 
•pine  of  the  iliutn. 
Thus  it  will  lie  seen  that,  in  whatever  direction  tbe  displacement  occurs, 
Ihe  head  of  the  bone  has  a  tendency  to  sink  into  some  cavily  or  dopres- 
flion,  or  to  lie  upon  one  of  tlie  ohhcous  surfaces  in  the  nei^^hboihood  of 
the  acetabulum.  It  is  also  probable  that  the  hip  can  be  partially  dislo- 
cated . 
^^  In  the  Reduction  of  dislocation  of  the  hi(vjoint,  two  methods  may 
Hebe  cmployeil.  Tlie  tirst,  or  the  old  method,  consiHts  in  makin>;  extension 
liy  means  of  forcible  Iriiction  by  pulleys  or  otherwise  in  the  direction  of 
the  axis  of  the  displacement  of  the  limi»,  and  overcoming,  by  main  force, 

I  any  obstacle  nrising  from  inu>H*ular  coutraction  or  ligamentous  resist* 
Wtce.      Tbe  other,  or  modern   melho*!,  consists   in   the  employment  of 
manipulation^  by  which  ih  meant  the  avoidance  i>f  all  force,  the  relaxa- 
tion of  the  muscular  stnicturcs  by  flexion,  and  iheditientanglement  of  the 
bea/1  of  the  bone  from  any  ligamentous  obstacle  by  impressing  on  it 
Tarions  rotatory  movements, each  adapted  to  the  particular  case.     Origi- 
nally advocatetl  by  Xatlian  Smith  in  1831,extende*l  by  Reid  of  Rochester 
(C  S.  A.)  in   1S5I,  this  method  has  now  in  America, and  very  commonly 
in  lhi8Conntr5%s«t>er8LHlcd  the  forcible  extension  of  Sir  A.  Coo|>er  and  the 
older  surgecuis  in  the  reduction  of  all  rervtU  dislocations  of  the  hip.     In 
[.those  nX  old  Mandinrj^  extension  by  means  of  the  pulley  is  still  required, 
)y  manipulation  snlllcient  force  cannot  be  exerted  to  overcome  those 
idary  causes  of  resistance  that  become   developed  in  such    cases. 
*here  i«  a  third  method — that  by  angular  fxtt^mn'on,  invented  by  Pon- 
tes u ;  but,  as  this  is  less  effective  than  either  of  the  others,  and  never,  I 
lielieve.  now  employeil,  its  ccuisideralion  need  not  detain  us. 

I  shall  descril>u  each  methcHl  of  reduction  in  conncclion  with  each  of 

■  the  principal  forma  of  dislocation  of  the  hip. 
1.  DlBlocation  Up'wards  and  Back-wards,  or  Ilio-sciatio. — If 
tbe  head  of  the  bone  rest  upon  the  dorsum  of  the  Ilium  (Fi^.  23:i), 
the  hip  will  lie  found  to  be  a  jiood  deal  tltstorled,  the  gluteal  region  being 
Bomewliftt  prominent,  ami  the  upper  part  of  the  thii^h  enlar>iEed,  in  eoD- 
aequence  of  the  approximation  of  the  muscular  aUacUm^nVft  ^  fsu  \x%  \.Q 
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give  an  appearnnce  of  widening  to  the  hip.     Tho  head  of  the  bone  caa 
be  felt  in  itH  new  Ritiiation,  morn  oapecially  on  rotating  the  limb;  the 
trocUaiitur  is  less  prominent  tlinn  natural,  ustmlly  I.V>ng  cloAe  against  the 
brim  of  the  ncctaliulum,  ami  l>eing  turned  forwards;   tljcre  i«  inarke<l 
shortening,  varying  from  one  to  two  inches  in  some  cases,  perhaps  e^'cn 
as  much  as  ttirce  inches.      The  amount  of  sliurU-ning  will   necessarily 
depend  upon  the  distance  to  which  the  head  of  the  bone  is  thrown  up" 
warda  on  the  dorsum.     Tlie  position  of  the  limb  is  reniarkalile,  bcMiij 
distinctly  rotated  inwards,  with  thigh  slightly  bent  upon  the  ai'domcn,! 
and  ttie  leg  n[)on  the  tliigh,  so  that  the  knee  is  serni-tlexed,  and  raised 
from  the  surface  on  which  the  patient  is  lying.     Tlie  foot  is  inverted,  so 
that  the  ball  of  the  gieat  toe  rests  on  the  instep  or  a^ait)St  the  ankle  of 
the  sound  limb ;  and  the  heel  is  somewhat  rai-sed.     The  axis  of  the  dis- 
located thigh  is  directed  across  the  lower  third  of  tlie  sound  ihigh.     The 
movements  of  tho  joint  are  greatly   impaired  :  abduction  and  cversioa^ 
are  not  i»racticahlc ;  but  inversion,  adduction,  and  some  flexion  upoai 
the  abdnmen,  can  be  practised.     When  the  paiient  is  lying  flat,  with  th4 
knee  sligtitly   raised  and  advanced,  the  lumbar  spine  is  on  its  propel 
level;  but  if  an  attempt  be  made  to  straighten  the  knee,  so  that  the 
limb  lies  tlat,  the  lumbar  spine  will  arch  forwards. 

When  the  head  of  the  b»me  slips  a  little  further  back  so  as  to  become 
lodged  in  the  sciatic  notch,  we  have  Hie  dislocation  **  biickward-»''  c>f 
Sir  A.  Cooper;  or,  as  Bigelow  calls  it,  *'ilor8al  belo^; 
the  tendon,'^  because  the  head  of  the  bone  lies  l>eloW 
the  tendon  of  the  obturator  iolernus  muscle  (Fig.  234). 
In  this  the  same  symptoms  exist,  th(»ugl)  to  a  It^ts  de- 
gree; hence  the  diagnoHJs  is  proportionately  difllcult. 
There  is  much  less  deformity  about  the  hip  in  this 
variety  of  the  <lisplacenient,  owing  to  the  head  of  the 
bone  sinking  into  the  hollow  of  the  notcli,  and  thus 
presenting  the  trochantpr  nearly  in  its  usual  ptisitioa 
at  rigttt  angles  with  the  ilium,  lliongh  somcwjiat  hehiiid 
and  a  little  aliove  its  normal  situation.  In  con8e(|Ucnvft 
of  the  head  of  the  bone  being  received  in  a  depre-'t^ioi 
the  iixis  of  the  limb  is  not  altereil  to  the  sam^s  extent 
as  wh«>n  il  is  thrown  upon  the  pline  surf:tce  of  ibe 
dorsum  itii ;  hence  the  inversion  of  tho  knee  and  foot, 
though  existing,  is  usually  not  so  strongly  marked. 
ISigclow,  however,  says  that  the  inversion  i**  greater  In 
the  dislocation  **  below  the  ten<lon"  (Fig.  221).  As  the 
sciatic  notch  is  but  a  little  above  the  level  of  the  ace- 
tabiiiuni.  the  shortening  of  the  limb  is  inc<insiderabl«, 
not  excei'ding  fialf  an  inch  or  an  inch  at  mo«t.  The 
axis  of  the  limb  also  is  directed  acro!»s  the  aoun<l  knee. 
Thus  the  signs  of  these  two  forms  of  dislocation  are 
nearly  Identicsl  in  character,  though  varying  in  degree;  the  principal 
diffiTt  nee  l>eing  tliat,  when  the  head  of  the  bone  rests  in  tlie  sciatic  notcbf . 
the  n\\%  of  the  femtir  is  directed  to  the  opposit^i  knee,  wherea*,  whea 
the  head  of  the  bone  i«t  lodged  on  the  dornum  ilii,  the  axis  of  lUe  limb 
U  directed  across  the  lower  part  of  the  sound  thigh. 

CntiMt'n, — The  ilislocntion   upwards  and    backwards  ia    that  which  is 
pioat  frequently  met  with  in  the  hip.     It  is  occaitioned  tiy  viuleuee  acting 
I  the  limb  whilst  adtlucted,  with  the  body  bent  forwardii  upon  the 
^or  the  thigh  tipou  the  abdomen  ;  as  when  a  person  is  siruck  on 
fttk  with  a  heavy  weight,  or  is  thrown  forwards,  or  falls  whllit 
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carrying  a  lieavv  load  upon  Ins  shoulders,  when  the  upper  anH  posterior 
of  tlic  joint  recoives  itic  whole  of  the  Btraiii.     In  the^e  circtim- 
nces,  the  capsular  ligameut  ia  ruptured,  and  the  bone  slipn  out  of  its 
articMihiiion. 

The  lhntjno»i»  of  this  form  of  dislocation  is  eas^'  in  proporti<in  as  the 

head  iif  ilii'  Ikmk?  lies  high  on  the  dursuMi  ilii.     The  more  it  sinks  tuwnrtls 

and   inio  ilie  Sfialic  noich*  the  more  difficult  does  Ihe  deleotion  of  llie 

disptateinciit  become,  and   the  greater  the  risk  of  its  being  overlooked 

altogether,  or  mistaken   for  a  sprain.     In  ordinary  cases  <tf  fracture  of 

the  neck  nf  the  thigh-bone,  the  eversion  of  the  limb  at  once  points  out 

that  the  head  of  the  t>one  is  not  dislocated  on  the  ilium.    The  only  severe 

injury  of  the  hip  with  which  the  diMlocation  upwards  and  backwards  can 

be  conftnindwl,  is  the  rare  case  of  fracture  of  (Itf.  neck  of  the  thighbone^ 

with  itivemion  of  the  hmh.     In  this  accident  tl»e  increased  mobility,  and 

the  existence  of  crepitu't,  will  enable  the  Surgeon  to  effect  the  diixgnosis. 

I         Shoiihl,  h(>wpver,  the  fracture  be  an  impacted  extracapsular  one,  with 

inversion,  then  tlie  difficulty  of  diagnosis  is  undoubtedly  great.     A  cor- 

L        rect  conclusion  may,  however,  be  arrived  at  by  observing  that  in  the 

^H  fracture  the  flnLtcnetl  trochanter  is  approximated  to,  and  is  in   nearly  a 

^V  perpendicular  line  with,  lite  anterior  superior  spine  of  the  ilium  ;  whilst 

in  the  dislocniion  the  trochanter  is  dingonally  behind   that   process  of 

bone,  and  the  head  of  the  thigh-bone  can  be  felt  iu  its  new  sttuatiou  by 

deep  mnnipulslion  of  the  gluteal  rcgi<M). 

Reduction  of  Iliac  Dislocation  by  Rotation. — The  patient  be- 

bg  laid  on  his  luuk  and  fully  aniBSthotised,  the  Surgeon  flexes  tlie  thigh 

upon  the  altdronen,  so  that  the  head  of  the  bone  is  lifted  out  from  behind 

the  acetabulum.     The  limb  should  now  be  slowly  ab<lucted,  and  rotated 

outwards.     \\y  this  mana»uvre  the  head  revolves  aronml   the  great  tro- 

cbantrr,  which  is  Hxcd  by  the  outer  brunch  of  the  Y-Ilgament,  and  rises 

into  its  articnlnr  cavity.     The  movement  is  facilitated  by  carrying  the 

limb   downwards   as   wull   as   otitwnrda.     Bigelow   has   summarised    the 

iiiovenicnts  necessMry  to  cftect  reduction   in  this  way  in   ilie   fidlowing 

I      "Vrnrtls,  "Ai/'/  u/?,  bfUft  out^  roll  ont,^^     In  some  cases  slight  rotation  in* 

^Kfrardu,  instead  of  outwards,  succeeds  best.     Iu  others,  again,  it  may  be 

^Bkt«ccsssry    for    the    Surgeon   to 

j>luce  bis  foot,  eoverei)  oidy  with 

^   Htoi'king,  on  the  anterior    su- 

j>«rior  spinous  process,  to  steady 

t.Ue    pelvis  while    he   raises   the 

^l>«nt  knee. 

Reduction  by  Extension 
"ie  effeci'd  in  the  following  man- 
gier. The  patient,  having  been 
^iit  under  the  influence  of  ehlo- 
Toform,  is  laid  ou  hi»  bnck  upon 
m  strong  table.  One  staple 
•bouid  then  be  lixed  in  the  floor 
xear  the  hea<I  of  the  bed  at  the 
«ide  corresponding  to  that  of  the 
<ii«)located  limb,  while  anotlier 
staple  is  phicc<1  in  the  wall  at 
the  foot.  al>ove  the  level  of  the 
l>ody,  in  a  diiect  line  with  the 
«Lxis  of  the  limb,  and  about 
twelve  feet  fruni  the  other.     The  counter-extending  force  must  then  be 


Tltf.  323.— DomI  DlaloeftMon.  H*4laclloa  hj  Rot*- 
UoQ.  Thn  tlmb  hfts  braa  flsxsd  >ad  Kbdiietvd,  mid 
U  remftlai  ooly  to  avort  ll  uid  r«»dt>r  (he  uiil«r 
BrADchof  (b«T*IlgKiDtiil  tauMbjr  BoUUoB.  (Blgt- 
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made  Uyn  jnok-towel  opa  padflefl  lentUer  bolt  pas^orl  l>etwreen  the  inj tired 
thigh  Aiitl  the  perinneiim,  and  fixed  to  the  staple  in  tlic  Waor.  Tlie  pulleys 
must  now  he  Hilnched  to  proper  straps,  or  to  r  toivcl  fixed  with  n  f^lovo- 
hitcli  kiuit  iinmedialely  above  the  knee,  at  one  end  ;  the  other  extremity 
beinit;  ntCiiclied  to  the  staple  in  tlie  wull,  which  sUonht  he  so  situated  as 
to  lie  continnons  with  the  axis  of  the  lower  part  of  llie  limh.  The  knee 
Wing  then  sliglitly  honl  and  rotated  inwards,  Iracti'm  Is  np|)Iied  slowly 
and  steadily  until  tlie  head  of  tlie  bone  has  npproaelied  the  noetnlittlnni, 
when  the  Snrgoon  mtates  the  limb  outwards  so  that  the  head  may  slip 
into  its  socket  (Fig.  220).     The  fuutof  the  reduction  being  occuniplisiied 


Tiff.  tt».— R«<loettan  of  lll<v«cl«tto  DUluBfttloo  1>;  KxUailon. 

is  ascertained,  by  comparing  the  bony  points  of  the  limb  with  tlio»e  of 
the  opposite  sitle,  and  Beeinir  if  they  correspond.  A  loni;  splint  and 
spica  bundii^e  should  now  be  applied  to  fix  llie  thif^li,  and  tlie  (>Htient  b« 
kept  in  iK'd  tor  a  forttituht,  so  ihat  reunion  of  the  ru]>tnred  tissues  may 
take  place.  In  reducing  this  dislocation,  there  is  some  damper  of  Vhs 
hend  of  the  bone  slippini?  downwards  into  the  sciatic  noicii,  if  tb^  limb 
1>e  too  murh  raised.  This  accident,  which  has  liapi>ened  Ui  some  very 
exoollent  Surj^eons,  may  be  mistaken  for  reducliou  of  the  bnue:  o  seri- 
OU'*  mistiikt%  whirh  would,  tniless  correcte<l,  email   pernmneiit  lanvii»"<'3.  — 

Reduction  of  recent  Dislocation  into  the  Soiatio  Notch 
should  be  effected  by  Manipulation.  This  may  usually  l»o  done  by  ^'^ 
laying  the  patient  fiat  on  his  back,  fixin-^  the  pelvic,  raising  the  thigh  oU^V 
a  ri<:lit  angle  so  as  to  unlock  the  head  of  the  bone  and  brin^i  it  below  tho^9 
acetnbulnin.  It  may  l>e  jerked  iiiLo  this  cavity  by  brinj(ing  tUo  foot^* 
down  and  rotating  outwards  at  the  same  time. 

Sir  A.  Cooper  found  i^reat  ditUculty  in  the  reduction  of  the  disi 
tion  ;  and  he  and  Lisfranc,  amongst  other  Snrgeous,  have  fai1e<l  to  rodu 
It  by  extension.     In  the  reduction  by  Extension,  the  piitieut  is  laid  o 
his  sound  side  Instead  of  on  his  back,  nud  exteunion  is  made  over  th^ 
midille  of  the  opposite  thigh  instead  of  immeiliately  above  thu  kuee, 
in  the  iliac  dixtoi-ation. 

In  either  of  thene  dislocations,  if  difficulty  arise  in  raisin  a^S 

OVrr  the  head  of  tlie  acelahuluui,  rccotirse  may  be  IjaiJ  to  the  [  -in    ^ 

uu'iiili'd  by  tiir  AsUcy  (Jo*»iwr,  *>!'  liltiuii  the  head  of  the  bunv  out  of  tb^^ 

uotch  and  over  the  edge  of   tin;  acelabtilnui  by  mean-4  of  u  round  luwitLtf 

lacitd  undur  thi*  upper  p^rt  of  lite  thigh  and  over  the  shuuldtir^  of  a^tf 

iqUiii.i.  tvii.,,  fii-,t  stooping  and  at  the  same  time  resting  bis  feetoD  II 

lould   then  raiso  bis  shoulders  ami   draw   tti* 


m  describeis  as  allied  to  the  sciatic  dislocation  (dlslueatloa 
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low  the  tenc1<m),  nnd  conetitnting  a  sUge  of  it,  timl  dis|tlacement  in 
whifti  the  hi'iiiX  tif  the  lume  is  tlirowii  do^firnvrards  and  outwards 
tovz-ards  the  tuberosity  of  the  is- 
chium, l>  ing  on  the  posterior  part  of  the 
body  of  that  hone  helween  the  tuberosity 
And  the  spint*.  Tlic  bead  of  the  bone  can 
be  fill  in  Ma  situation  ;  and  the  Hmb  is 
inverteil  (  Fij;.  2^0).  Bii^elow  considers 
thU  an  the  tir^^t  ntep  towards  luxation  he- 
bind  the  teiiditn,  which  it  tends  to  becooie 
when  the  patient  is  upright. 

2.  Dislocation   Downwards Of 

this  ehi**s  <ir  (tislfKjaliona,  that  on  the 
Thyroid  Foramen  is  the  most  fre- 
quent. In  it,  the  liip  is  flattened,  and  the 
prominenec  of  tlie  trochanter  completely 
jU>Bent^  or  indeed  replaced  by  adepression. 
The  limb  is  len;Tthened  by  about  two 
incbefl,  a<lvaneed  hefore  the  otlier,  and 
cousiderahly  abducted  (I'^ig.  231).  The 
knee  is  bent  and  incnpable  of  extension; 

the  foot  uHually  |>oiutH  forwards,  but  is  sometimes  sliglitly  everted,  and 

is  widely  separated  from  its  fellow.   When  ttie  patient  htatids,  thu  body  is 

bent  forwardtj  in  eonseqnence  of  the  tension  of  tliu  psoas  and   iliacus 

museleSf  and  in  a  thin  person  the  bone  may  bo  felt  in  lis  new  situation. 

When  lie  lies  on  Iii*«  tmek,  the  knee  is  mucli  raised  an<l  the  thi^h  tlexed. 

CauuPM. — This  dlsloention  nppcars  to  be  oeeasioned  by  the  limb  t>cing 

j^ttddenly  and  violently  abducted,  as  by  falls  with  the  legs  widely  scpa- 

Mieil ;  in  consequence  of  which  the  head  of  the  bone  is  tilteil  nguiust  the 

Inner  side  of  the  capsule,  and,  rupturing  tids,  is  thrown  into  the  thyroid 

uoteU. 


Fig.  ffW.— DUlo«mth^a  Dnwnirard*  fttd 
OulWKrda  (iiwarU  the  Tabsruslly  b*- 
low  tflodun.     '.Ulgelow.) 


SSI— Thyroid   tXilo. 
e»Uoa.    ttf^C*^*) 


FljT.  2:tS.— BMooUoD  hy  URnlpuUdon  In  ThrruKI  MilotiUoa. 
EtoiKtlvn  BUd  Clrcuui<luc(k>o  IuwiUiIb  uf  Uevd  of  f'vtiiur, 
<Vlgelow.) 


eduction  by  Manipulation  must  be  done  as  follows.  The  limb, 
.*  ng  heen  Hexed  on  the  abdomen  so  as  to  bring  it  into  a  perpendicuUii* 
'^  tiou,  must  be  slightly  uUlucted  so  as  to  disengage  the  head  of  the 
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bone.     The  thigh  is  fchpii  to  be  strongly  rotated  inwards,  and  addticted, 
the  knee  biMny  carrittl  towuiyls  ihe  floor  (Fig.  232). 

Reduotion  by  Extension  is  to  be  done  in  the  fnllnwing  mannpr. 
The  patient  is  laid  on  his  back;  the  counter-extending  girth,  or  towel, 
IB  then  placed  round  the  pelvis  nnd  fixed  firmly  to  n  Btuple  next  to  the 
sound  side  of  the  patient.  A  padded  girth  is  then  t^  l»o  placed  between 
the  peiinoeum  and  the  up|>cr  part  of  the  dislocated  thigh.  From  this, 
extension  is  made  by  means  of  the  tonrniqnet  or  the  ptdleys,  which  are 
fixed  to  a  staple  at  a  little  distance  from  the  injnre<l  side  of  tlie  patient. 

Extension    hnving    thrn 
made   to  such  a  degree  as 
elevate  thi*  licad  of   the  bont 
from  the  depression   in   wlii< 
it  lies,  the  ytngeon   pa^«*es  his 
band  behind  the  sound  b^g,and 
seizing    the    ankle    of  this    ii 
Jured    limb,    presses    it    bnel 
wards    and  draws    it    toward 
the  mesial   line,  taking  rare  t- 
keep    tlie    knee    Blr.^i^ht,    an 
Ihtts  tlirowing  the  be,*!*!   of 
bone  into  the  ncctabulnui 
the  action  of  a  long  lever  (Fi 
233). 

Tlie  followintj  are  more  ra' 
forms  of  dislocation  do* 
wards. 

The  head  of  the  thigh-bo^n« 
may   be    thrown  direotl       7] 
down'wards,  so  as  to  rest  r=^* 
the  tower  margin  of  ihv  ocH^^  "■•• 
lum^  betwet-n  the  sciatic  not^ci:^ 
and  the  thyroid  foramen.    Ti^*^** 
cases  of  this  injury  have  hi  ^^^ 
recorded    by  Giirnoy  of  Ca^c*' 
borne,  and  one  by   Luke.      -^" 
it,  there  is  less  ever»i*m  of  iBJ* 
limb  than  in   tlir   thyroid  d»** 
location    (Fig.   234).*    Higelo* 
has  pointed  out   that  the  he**** 
of  the  bone,  when   thrown  t*** 
low  the  btwer   mnrgin  of  t.^'* 
acotnbnlum,  may  be  further  displaced  ;  either  backwards  on  the  dor»u*" 
ilii,  or  forwards  to  the  thyroid  foramen.     In  extreme  flexion,  howcv«'« 
the  head  may  (mss  down  as  far  as  the  l-uberosihj  or  the  ancrnding  ram^t* 
of  the  ittrhtum  ,*  in  the  former  case  the  limb  is  evcrtid,  and  in  the  Ifllt*^ 
inverted,  and  in   nil  cases  flexed.     The  head  of  the  bone  msy  nUo  p***' 
into  the  perineeum,  so  as  to  be  felt  in  its  abnormal  situation  bvliin" 
llie  scrotum.     It  has  been  known  to  compress  the  urethra, and  thus  gi"*"* 
rise  to  retention  of  urine.     The  thigh  is  extremely  abduuted  and  »t»n*** 
out  ul  ft  right  angle  with  the  l)ody  ;  »nd  the  toes  may  be  eitljcr  invert^ 
or  everted — which  i«  nscrihed  by  Bigelow  to  the  want  of  tlrm  Itesri**^ 
for  the  trochanter  in  the  pcrintpuin  (Fig.  235).  ^ 

In  the  Reduction  t>y  Manipulation  of  these  two  mre  forms  ^ 
dUlocatiun  downwards,  the  thigh  is  to  be  bent  and    Us  bead   gaUi^^ 


riff.   t38.— RvduotlOB    of    DlatorMiloB 
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towardflthe  socket.  Dnring  this,  the  dislocation  is  fiomctimes  converted 
into  01)6  of  the  llivri)iil  or  sciatic  variety.  In  the  dislocations  down* 
wardSf  veriical  irai'iion  nnd  slight  inward  rotation  may  be  used  ;  in  tbe 
dislocnliiins  downwards  and  outwanU,  traclion  npwnrds  and  inwnrds, 
with  abflnetion  and  rotation  outwards;  in  the  displuoemeDt  downwards 
and  inwai*ds,  traction  upwards  and  outwards. 


V1(.  SSS.— DUIocattoo  dowawftrdt  And  l»w»rda 
toWArdi  PcrleaDin.    (Blgalow.) 


ProbaMy  allied  to  these  forms  of  dislocation  is  that  in  winch  the  head 
of  the  lK>ne  has  been  found  thrown  do^^n'w^ards  and  baclcwards 
Into  the  lesser  sciatic  notch.  In  these  ca»eB  there  is  considerable 
Bborteiiinir,  but  the  position  of  the  limb  appears  to  vary.  In  an  instance 
that  occurred  to  Kcate,  the  limb  was  abducted  and  ttie  toes  turned  out- 
WTirds.  In  a  cnse  reported  by  Wormald,  tlic  limli  was  turned  inwards. 
Although  the  limb  is  described  as  shortened  in  these  cases,  Warren  baa 
related  a  ca&e  in  which  it  was  elongated. 

3.    Dislocation    Up'wards The  dislocation    upwards   on    the 

^ubic  Bone  presents  very  unequivocal   signs.     The  bip  is  flattened; 


r\$.  ttS.— Pnble  DUlonlloB. 


FIf .  237.— roUlc  DIslocftUoD.     RsBtl  of  B^att  tn 
ar*iD  lufModed  bf  Y-Ugineat.    {Bfg«iow.) 


the  bead  of  the  bone  can  be  distinctly  felt  lyin^  in  its  new  situation 
above  I'oupart't  ligament,  to  the  outer  side  of  the  femoral  vessels^  where 
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it  raay  W  made  to  roll  by  rntating  the  limb.  The  ihigli  and  knee  are 
slightly  floxed,  roiHlod  ouiwaitlH,  and  iilxUicte<l;  the  lind),  which  is 
Bepnrntcd  tVom  its  fellow,  is  shortened  to  the  extent  of  an  inch  (Figs. 
23fi,237). 

The  Cattue  of  this  dislocation  is  cither  direct  violence  applied  to  the 
back  of  the  thi^h  whilst  the  limb  is  abducted;  or  it  arises  from  the 
patient  making  a  false  step  in  walking,  an<l  suddenly  throwing  his  body 
backwards  in  order  to  avoid  a  fnll,  twisiting  and  displacing  the  limb. 

The  Reduction  by  MaJiipulation  tshonld  he  eirfcled  by  ilrawing 
the  bmb  downwards,  and  at  ttie  same  time  raising  it  up  so  a<^  to  0cx  it 
gratUinlly  on  Ihe  alnlomcn  as  the  head  of  the  femur  becomes  disentangleti 
from  its  position.  It  may  then  be  rotated  inwards,  and  the  head  of  the 
bone  thus  directed  towards  the  acetabnliim. 

With  regard  to  the  Reduction  by  Extension,  Sir  Astley  Cooper 
advises  that  the  patient  sliould  lie  tipon  his  back  with  bis  legs  widely 
separated;  and  that  counter-extension   being   then   made   by  a  girth. 


rMlon.  The  Y-llK<iK><^ut  !■ 
•Ir*[rh«*d  Krro*B  ih«  N»rli  of 
lUe  Bone,  wblcb  lies  bttiaalb 
it.     iBlM'-low.l 


Vig-  239— RBdoetlob  of  Pabt«  DUUektlon  t>r  B«i«BKloa 

carried  betweeen  thepeiitiseum  and  the  injured 
thigh,  and  fixed  to  a  staple  in  front  of  and 
above  the  i>o<ly,  the  pulU-ys  should  be  fixed 
upon  the  lower  part  of  the  thigh,  and  the  ex- 
tension made  downwards  and  barkwarrU, 
Afler  this  has  been  continued  for  a  siittlcient 
time,  an  assistant  lifis  tlie  head  of  the  bone  by 
means  of  a  towel  over  the  brim  of  the  auutabu- 
him  (Fig   238). 

The  head ol  tlicthigh-bnne  may  also b<?  thrown 
under  the  anterior  inferior  spinous  pro- 
cess, constituting  the  Subspinous  Disloca- 
tion of  Higolow.  There  is  shortening  of  tlie 
limb,  which  is  everted,  but  less  alHbicted  or 
ndvnnce<l  than  in  the  dislocation  on  the  pubea. 
The  head  of  the  bone  can  be  felt  in  ita  new 
situation. 

In  the  dislocations  above  deacribetl,  the  Y- 
ligament  remaiiiH  entire.  Bigelow  describes 
also  Supraspinous  Dislocation  with  or 
without  rupLure  of  the  outer  branch  of  the 
ligament.  W  ibis  iw.  not  rupture<i,  ihe  dislo- 
cation is  called  by  him  aiiffrior  obltque  ;  in  it, 
the  thigh  lies  across  the  upper  part  of  the  cor- 
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rcRpondin^  Hmh,  and  \s  firmly  locked  in  thnt  poAition,  with  miicli  sliort- 
i.6iiini£  and  some  evcrsioii.  Reduction  iimy  ha  vtfecleil  by  exteiiRion  of 
he  Iiml>  and  Jncreased  cireiiindnflion  ncross  tlic*  symphysis,  with  a  little 
)ver8ir>n  il'  ni-ce&sary  lo  dislodj^e  the  hemi  of  tlie  bone.  By  inwunl  rota- 
tion, tlie  head  oC  the  bone  is  thrown  on  the  dorsum. 

In  llie  true  suprottpinoui*  diMfocaiion^  the  outer  brnnch  of  the  Y-liga- 

ment  is  ruptured:  the  lindi  is  aliortencd  and  everted.     In  ii  cnae  related 

}y  Cummins,  the  linib  wns  8hortene<l  three  inehe6.     Rednetion  ui.iy  lie 

^effeeteil  by  eireunidiicllon  iuwnrds  and  eversion,  by  which  the  disloua- 

llon  is  rendered  (b)r!*ft],  Hiid  may  be  thus  reduced  rs  aUeady  directed. 

£verted  Dorsal  Dislocation  may  oreur  when,  in  dislocation  on 
the  dfirsum,  the  outer  branch  of  the  Y-Ugamcnt  la  broken;  the  Integrity 
^oC  this  portion  bein{»  neecNsary  for  the  inversion  of  the  liiub. 

Irregular  Dislocations  of  the  liend  of  the  tbigh-bt)ne  occur  when 
the  Y. ligament  is  wholly  ruptured.  The  displacement  may  take  place 
In  any  of  the  above  described  directituis;  but  the  eharacters  are  iucou- 
statit. 

Reduction  of  old  Dislocations  of  the  Hip-joint  ia  attended  not 
mly  with  great  dirtleulty,  but  with   no  sniaU  amount  of  danjrer.     The 
irobttbiliiy  of  etTfcting  reduction   rapidly  decreases  with  the   length  of 
jme  that  the  bone  h:ui  lyeen   left  utiredueed,  and  this  more  in  Bonie  dis- 
tentions timn  in  others.     Thus  it  is  easier  to  reduce  an  old  dislocation 
»n  the  dortsum  ilii  than  one  into  the  eclntic  notch.     Dislocation  of  the 
lend  of  il»e  thigh-bone  on  the  dor**ura  of  the  ilium  m:iy  usually  be  rc- 
luced  without  any  great  diiliculty,  up  to  the  end  of  the  first  fortnight. 
Her   that   time   tlie  didU'ulty   increases  considerably;   and^  nlihoiigh 
eduction   has  IVequenlly  been  effected   in  these  cnses  up  to  the  sixtli  or 
'ii»hlb  week,  3'et  it  has  also  not  nnfrcf|uently  failed,  notwithstanding 
>er&evcriug  and   repeated  alfcmj^ts.     After  two  mouths  liave  elupsed, 
the  reduction  is  not  oidy  a  work  oT  great  uncertiitut}*,  but  also  of  no 
alight  danger  frotn  suppuration  in  the  soft  parts,  or  fracture  of  the 
teiiiur;  and  it  is  then  sebtom  prncticaMe.     But  cases  have  been  reported, 
.nd  are  referred   to  at  p.  4ri4,  in   winch  these  disloeatiotia  liave  been 
redueed  at  a  much  later  period,  even  as  late  as  six  and  nine  months. 

If  the  t)one  U^  lelt  permanently'  uni'edured,  it  will  in  time  acquire  con- 
nderable  mobility;  niorc  particularly  if  lun§  in  the  sciatic  notch,  the 
'patient  walking  readily  nith  a  shortened  but  otherwise  useful  limb 

The  ailcmpt  to  reduce  old  dislocations  of  the  hip-joint  is  necessarily 

I  attended  with  mr>re  or  less  danger.  In  some  ca^cs  the  soft  parts  have 
|>eeu  exten^iively  lacerated  ;  in  others  fatal  inflammatiou  of  the  joint  has 
iensucd;  an<I,  in  eleven  cases  with  which  I  am  acquainted,  tlie  tliigli- 
|Mjne  was  fracttired.  This  accident  has  happened  to  Sur;^cons  of  such 
emineueo  as  Trnvcrs,  Vincent,  Malgaigne,  I'hysick  of  riiiladelphia,  to 
iywynne  of  Brighton,  to  Blacktnan  of  Cincinnati,  to  Harris  and  Ran- 
dolph of  the  Pennsylvania  Hospital,  to  the  Surgeons  of  the  Xorlhern 
llo^pitul  in  Liver|>ool,  and  to  a  practitioner  in  London  now  living.  In 
noAl  of  these  ca»es  the  bone  gave  way  at  its  neck  or  bebiw  the  truchan- 

Ilera;  the  diftloiaiicm  wan  of  course  left  unreiUiced,  but  the  patients 
Tocovercil  without  ibtflculty,  the  fracture  being  treated  in  the  usual  way. 
The  cause  of  the  fracture  usually  appears  lo  have  been  the  em|>Ioyment 
of  force  in  a  transverse  or  rotatory  manner,  afU'r  extension  liud  iMien 
kept  np  for  some  considerable  time.  Tliei'e  is  no  proof  that  undue  vio- 
lence wns  Uiied  in  any  of  these  cases.  It  is  probable  that  in  some  the 
femur  had  become  weakened  by  disuse  of  the  liinb. 
VOL,  I.— 33 
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The  Complication  of  Fracture  of  the  Femur  'with  Disloca- 
tion of  the   Hip-joint  occnsions  n  vt>ry  SLM-ioita  hinXa  iil'  lliinj;^, 
mny  bartle  the  most  skilliil  cfrorU  on  the  pnrl  of  the  Surgeon.     The  ill 
of  pructit-'o  to  be  adoplt'd  inu**t  depeinl  in  a  great  locasiire  on  thoscnti 
frncinre.     If  ihia  be  silnatcd  below  the  mi<l(Ilc  of  the  tbij?h,  the  lii 
should  be  put  up  tightly  in   lein]>orarv  spUntH,  an<1  an  attempt  m 
uiMlvr  chloroform  to   reduce   tlie  dislocatiou   in   the   ordinmy   way 
pulleys  applied  over  the  splintB,  or  by  manipulation.     If  the  fraotnre 
Idgh  up,  near  or  at  the  net.k,  the  patient  bhould   be  put  under  elilol 
form,  and  anntti'mpt  tlicu  made  by  prcs<iurc  on  the  diblocnvcd  licnd 
manipulation  to  roplnee  it.     It  is  possible  that  this  might  V>e  efTecled, 
in  sindliir  injuries  of  the   hnmcrtM,  with  comparatively   little  Iroul 
ShouM  redin-iion  in  this  way  ni)t  be  practicable,  we  may  adopt  the  {> 
successliilly  cmpl<iyed  by  llndley,  who,  in  a  biil  of  eijflileen,  with  ili.il* 
tion  on  the  dorsum  ilb,  and  fracture  of  the  dispUci'd   bone,  alloi 
union  of  the  fracture  to  take  place,  and  then  at  the  end  of  five  in 
cflVfted  reduction. 

Simultaneous  Dislocation  of  both  Hips^  perhaps  in  diffri 
direcliouH,  or  of  one  hip  with   fracture  of  the  oppusile  thigh-bone,  bl 
been  met  with  in  some  rare  iu'stancea. 

Congenital  Dislocation  of  one  or  lioth  hips  is  ocoHsionally  « 
In  these  raseR  the  spine  is  bent  forwards  in  the  lumbar  rej;ion  (lonloftia 
the  trothanler  is  approached  to  the  anterior  8nt»erior  spine  of  the  ilium; 
the  thigh  seems  shortened ;  and  the  head  of  the  bone  may  be  felt  on  tU6_ 
dorsum  ilii.     The  patient  walkti  well,  but  with  a  peculiar  rolling  rnoiif 
Tliere  is  little  to  be  done  in   the  way  of  treatment   beyond  the  um 
mechanical  supports. 

Dislocations  of  the  Patella  are  not  freqnenlly  met  with.  Thi 
may,  however,  occur  in  four  directions,  viz.,  ou/u'arJtf,  inwardti^ed^ 
wine  or  vfrticatly,  and  upivards. 

1.  The  dislocation  Out'wards  is  the  most  common  variety  of 
accident;  the  bone  being  thrown   upon  the  outer  side  of  the  extet 
condyle  of  the  femur,  with  its  axis  directed  somewhat   backwanls 
downwardH,  so  that  the  inner  margin  is  directed   forwards,  but  sor 
times  ilic  outer  bf)rder  is  the  more  prominent.     The  knee  is  llMlt4'nf<i 
front,  and  is  broader  than  usual;  the  patella  can  be  fell  in  its  new  sin 
tion,  and  the  muscles  that  form  the  quadriceps  extensor  are  render 
tenee,  more  especially  the  vastus  intenius;  ttie  leg  is  sometime* 
tended,  but  more  freipienlly  the  knee  is  slightly  flexed.     This  acciii 
usually  happens  from  sudden  muscular  contraction,  especially  in 
sons  N\ho  arc  knock  kiiee<l.     In  some  cases  it  has  lieen  ocvtHstoiied 
direct  vif.lence,  driving  Mie  bone  out  of  its  position.     Most  frequent 
the  pntelin  is  only  partially  displaced  outwards,  with  soidq  rotntion 
the  bone  in  the  same  direction. 

lloiilwmse  {Ltnicft^  vol.  ii.,  1872)  has  recorded  a  case  of  conj^w' 
dislocnlion  of  the  patella  «)ulwards.     The  abnormality  was  met  with 
fcP  boy  aged  seven,  who  had  been  admitted  into  the  Westroiuhler  llosint 
Bbr  fractntv  of  the  left  reninr.     Whilst  putting  up  tlie  lraclurc.it 
observed   that  the  right  patella  was  so  <tisplaccd  that  its  inner  articul 
facet  reeled  on  the  outer  condyle,  and  that  wluni  the  knee  was  flfxc<l 
difrlocation  became  comitlete.    There  was  no  inclinftti4)n  inw;inls  ol'oil' 
knee.    The  mother  alleged  that  the  condition  had  existed  fnun  birtii, 
Hint  at  ilrsl  both  knees  were  nll'ected.     The  b<\v  could  run  and  jump 
full  n*  rdher  children,  and  was  not  more  liable  to  fall  than  they. 
,     3,  The  dibloealtou  Inwards  is  very  rare;  Malgaigne,  who  has  iar( 
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gated  thU  subject,  is  or  opinion  that  there  is  only  one  case  of  the  kind 

■  on  record. 
In  th«8«  lateral  dislncations,  Reduction  may  be  efTectwl  by  lavinj^  the 
patient  on  htn  Imck^  bending  the  thigh  on  the  abdomen,  and  rtiHiii^  the 

■  leg  so  as  lo  ri'lnx  thi*  extensor  Minscles.  The  Surgeon  tlieii,  by  pressing 
down  that  edge  of  the  patella  which  is  furthest  from  the  middle  of  the 
Joint,  rnises  the  other  efjge,  which,  being  tilled  over  the  condyles,  is  im- 
meilintely  drawn  into  pusilion  hy  tlie  action  of  the  extensors. 

3.  A   remsrknble  form  of  dislocation  of  the  patella  is  that  in  which 
tliis  biiiie  bfcomes  twisted  upon  its  nsis  in  sui-b  a  wny  that  it  is  placed 

(Vertically,  one  of  its  edges  (usually  the  outer i  l>eiiiii;  fixed  between 
the  condyles,  and  the  other  projecting  nnder  the  skin,  and  pushinjf  this 
forwards  into  a  diaiinct  tumor.  In  some  cases,  as  tho8e  of  Wooifand 
ilayOf  the  l>one  lias  been  turned  almost  completely  round,  the  posterior 
articular  surface  becoininor  partly  anterior.  The  signs  of  this  dislocation 
are  evident,  manual  eximination  indicating  the  vertical  displacetneut  of 
the  paU'lta,  with  n  deep  depression  on  each  aide.  The  limb  is  completely 
extended,  Qexion  l>eiMic  imposnihle. 

This  peculiar  dislocation  is  of  very  rare  occurrence,  there  bi'iu^  not 
TOore  titan  al>out  fourteen  cases  on  record.  It  has  most  generally  arisen 
from  sharp  blows  or  severe  fills  upon  one  edge  of  the  patella,  whilst  the 
limb  has  been  semiflexed,  in  consequence  of  which  Lho  hone  appears  to 
lave  been  semirotaled  and  fixed  in  its  new  position.  Violent  muscular 
»ontraction,  however,  conjoineil  with  a  twist  of  the  leg,  but  without  any 
dow,  lias  been  known  to  produce  it  in  some  cases. 

The  Reduction  of  this  displacement  has  sometimes  been  very  dilTlcuU; 
In  other  cases  it  has  been  readilv  effected ;  whilst  in  two  or  three  in- 
Itanees  it  has  l>een  found  to  be  quite  impracticable;  Surgeons  liaving 
Ineffectually  attempted,  hy  means  of  elevators  and  the  sei'titm  of  the  ten- 
dons or  of  the  ligameninm  palellie,  to  replace  the  bone,  and  the  patient 
having  eventually  died  from  traumatic  suppuration  of  the  joint,  with  the 
displacement  unrelieved.     Tlie  cause  of  this  diffienliy  of  rednciiini  is  not 

ITery  dislinrlly  made  out;  it  is  certainly  much  greater  than  can  bo  ex- 
plained by  simple  muscular  contraction,  and  may  not  improbably  be 
©wing  to  the  aponeurotic  structures  which  cover  the  b'mc  becoming 
twisted  or  entangled  nnder  it,  or,  as  Malgaigne  supposes,  to  tlic  superior 
ftiigle  of  the  bone  being  wedged  in  the  ^ubctrndijloid  space,  if  relaxation 
■of  the  muscles  of  the  thigh,  and  the  cmploymenL  of  proper  pressure  upon 
the  [lalella,  do  not  siicceed,  reduction  may  perhaps  be  effected  l>y  the 
patient  making  a  sudden  and  violent  muscular  effort  at  extension  of  the 
limb,  or  by  attempting  to  walk-  In  other  cases  the  bone  li»s  been  readily 
replaced  by  bending  the  leg,  and  rotating  it  on  the  axis  of  the  tibia,  at 

Ifthe  same  time  that  the  patella  is  pressed  into  position,  as  Vincent  re- 
•^mmends.  Upon  the  whole,  forcible  flexion  of  the  knee  appears  to  have 
mnswered  better  than  any  other  method,  and  under  chloroform  will  pro- 
I>ab1y  seldom  be  attended  by  difficulty.  Should  these  plans  not  answer, 
J  do  not  think  it  wimld  be  advisable  to  have  recourse  to  subcutaneous 
section  of  the  tendon  of  the  quadriceps  extensor  and  of  the  lignmentum 
pstellae.  In  one  case  in  which  both  these  structures  were  divided,  the 
pstclla  rpraaine<1  as  firmly  flxcd  as  ever,  and  the  patient  eventually  died 
of  suppurative  inflammation  of  the  knee-joint:  and  in  no  case  in  which 
•division  has  been  practised  does  it  appear  lo  have  facilitated  reiluclion. 

4.  Dislocation  of  tiie  patella  Upwards  can  only  occur  in  consequence 
of  the  rupture  of  its  ligament.     This  accident,  which  is  always  acoom- 
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[pnni('<1  by  miu'li  inflnmmation  of  the  Joint,  requires  the  Bnme  Irentment 
as  a  friK'ttiUMi  pntflla. 

PiBi.oCATioNH  OF  THE  Knek. — This  joint,  owing  to  tliG  hrcnfith  of  its 
ftrticnh»r  .«iirl'aco«,  and  the  great  slrenjjth  of  its  ligiuncnLs,  is  nt-ldorn  f1i«- 
locati'd.  Wlicn  such  an  ai'ciili'nl  huppens,  it  iiHtially  arises  from  fftlls 
from  ft  groat  height,  or  hy  tlie  y>aticnl  jtiinping  frnm  a  cnrringuin  motion. 
The  tiliiu  may  lie  displaced  in  fourdlrecliona:  to  riiher  nuhy  forwards ^ 
or  haclwardn.  Besides  these  displacements,  Iho  joint  is  siibjet-t  to  a 
partial  luxation,  depeuilunl  upon  displaeenient  of  one  or  both  seiuilunnr 
cartilages, 

I.  The  Lateral  dislocations  of  the  tibia  are  the  moat  common.  They 
are  nlwn\B  irn-omph'te^  and  art'  uaunlly  accompanied  by  a  certain  degree 
of  r<>lalion  of  Ihe  limb  outward.  These  displacements  may  either  be 
External  or  Internal.  In  the  flrsl,  the  outer  eontlyle  of  the  femur 
rcstH  ii]uin  the  inner  articuhir  surface  of  I  he  tibia.  In  the  dther,  the 
inniT  iMindyle  is  placed  upon  the  outer  articidar  nurfnce  of  the  head  of 
ttds  lione-  In  cither  case,  the  knee  is  slightly  flexed  ;  ilierc  is  a  nmrkeil 
I  sulcus  iu  the  situation  of  the  ligamentuni  patelbe;  the  extensr»r  mnsi-lc« 
'  ofthc  thi>;li  arc  relaxed,  and  the  ileformity  of  the  joint  indioatesab  once 
the  nature  of  the  di*«placemeiit. 

In   thcHc  rases  Iltfduction   is  always  easy;  indeed,  it  is  occasionally 

cfTecIed  Ity  the  unaided  etforts  of  the  patient  or  by  a  byslander.      It  may 

'  be  ncconipliHlied  by  Hexing  the  thigh  n|>on  the  abtUxneUf  then  extending 

'  the  Kg,  and,  at  the  same  time,  l)y  a  movement  of  rotation,  replacing  the 

LbOiH'H  in  their  proper  position. 

f-  '  2.  The  dislocation  Baok^varda  may  be  complffe  or  inaomp}ete.  When 
'  it  is  complete,  the  posterior  lignment  of  the  jttiut  is  loni,  the  muscles  nf 
the  hniM  are  stretched,  the  limb  is  shortened  to  the  extent  of  an  ineh  and 
A  hair  or  two  inches,  and  is  scmidexefl ;  the  head  of  the  tibia  can  be  feic 
;  in  the  ham,  and  there  is  a  deep  transverse  depression  in  front  ot  the  joint 
I  immediately  below  the  (latella. 

{       3.  The  dislocation  of  the  tibia  Forwards  is  of  more  frequent  occur- 
rence ilian   the  last  accident.     In  it,  the  lower  end  of  the  femur  is  felt 
1    projecting  into  the  ham,  compressing  the  vesseU  to  such  an  extent  occa* 
'   sitmally  as  to  arrest  the  circulation  through  thr-.  lower  extremity,  lacer- 
ating the  ligaments,  and  stretching  the  muscles  iu  this  sii  nation.     The 
tibia   |trojeels   forwards,  its  heail  formin-j  a  considerable   prtuniuencc  on 
the  anteriiir  part-  of  the  knee,  with  a  deep  4lepr»*ftsiou  Immriliaiely  al>ove 
it  and   the  patella,  which  is  rendered  more  evident  by  ihc  relaxation  of 
'    the  extinsorfl  of  the  thigh;  the  leg  is  usually  rotated  somewhat  inwards 

or  outwards,  and  there  is  iihortening  to  the  extent  of  abtiut  two  iut-hes. 
I        These  autero-posterior  dislocations  are  veiy  comiuuuly  incouiplele. 
^    When   this  is   the  case,  they  present  the  6ame  eytnptouts,  but  in  a  less 
marked  tlegn'C.  that  characterise  the  complete  diNplncenients. 

In  the  ^VfYi^niffi/ r>f  the.««e  dislocations,  extensiiin  should  be  made  fronn 
ttio  ankle  wliilnt  the  tliigli  is  fixed  in  a  semiOexed  |>osttiou.  When  the 
leg  has  heen  drawn  down  sutfleiently,  pro|>er  niauipulalion  will  bring  the 
bones  into  accurate  position  ;  splints  must  then  l»e  applied,  means  taken 
to  subdue  IfK-ui  inflammation,  and  tiic  Joint  kept  perfectly  at  rest  for  two 
or  three  weeks,  at  the  end  of  which  time  passive  motion  may  be  com- 
mented. 

Subluxation  of  the  Knee,  or 'Mnternal  derangement  of  the  kne«- 

Joint,"  is  a  more  frequent  accident  than  any  of  those  that  have  junt  been 

deseribetl.     It  usually  o<*curH  from  the  [laiient,  whilst  walking,  atriking 

I    his  toe  against  or  tripping  upon  a  stone,  when  he  is  sud<lenly  seized  with 
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acDte  and  sickening  pain  in  the  knee,  often  so  severe  ns  to  cniise  him  to 
full.  Before  ilniiij;  tliis,  liowevor,  he  is  conscious  of  h.ivinst  slniineii  or 
otherwise  injured  the  Joint.  On  oxnmiiiation  it  will  he  found  flcmiflexed, 
the  patient  l>€ing  unahle  to  extend  the  limb  properly,  and  evmy  effort 
being  attended  by  severe  piiin ;  and  the  edjje  of  the  semilunar  cartilage 
may  usiudly  be  felt  projecting  under  tlie  skin.  In  the  course  of  a  very 
short  time  thejuint  becinnes  swollen,  being  distended  by  synovial  secre- 
tion; and  9ynai»toms  of  aubaoiile  synovitis  speedily  appear.  This  acci- 
dent, originally  described  by  Hey,  and  since  inveHiigated  by  Sir  A.  Cooper 
and  otiierft,  occurs  in  Cfmscquence  of  the  BCtnilunar  Hbro-cartilas;e  slip- 
piug  awny  from  under  the  internal  condyle,  eitlier  bcforo  or  behind  it,  so 
AS  to  bring  the  surface  of  the  condyle  and  that  of  the  tibia  into  direct 
apposition.  The  severe  pain  that  is  always  experienced  is  (»wing  in  all 
probabiiiiy  to  the  nipping  of  the  loose  folds  of  synovial  meml>rane  that 
lie  within  the  joint — the  Mo-called  mucous  and  alar  ligaments,  and  also  to 
the  ga>at  stretching  uf  the  ligaments  by  the  partial  ilisplacement  of  the 
bones. 

The  lieduciion  may  be  effected  by  flexing  the  joint,  and  then,  when  the 

Imnsclos  are  off  their  giianl,  the  patient's  attention  bi'ing  directed  elso- 
ivhere,  rapidly  extcn^ling  it  at  the  same  time  that  a  movement  of  rotation 
fe  communiciited  to  tlie  leg.  The  evidence  of  coniploie  redaction  consists 
;1n  the  i*CMtoraiiou  of  the  power  of  extending  the  articid:iiion.  The  syno- 
vitis that  ndiially  follows  this  injur}'  requires  to  be  Lre.ited  by  I  >ual  anti- 
Iphlogistic  remedies  antj  rest.  Afler  it  ha«  been  Hid>  lued.  the  p  Uient 
ishould  wear  a  laced  knee-cap,  as  the  joint  will  be  weak,  and  liable  to  a 
recurrence  of  the  injury. 

GompUoatiODS. — I)i»lo(.*ations  of  the  knee-joint  arc  more  liable  to 

tierions  com|)licaUonH  than  those  of  any  other  articulation.  Not  oidy 
are  the  ligaments  torn,  and  the  muscles  injured,  but  ^trelchin^,  and  |>er- 
haps  laceration,  of  the  popliteal  vessels,  followed  by  gangr*ene  of  the 
limb,  may  ociiir;  or  the  joint  may  fall  into  a  state  of  suppiirative  and 
de»>tructivc  inHuinni:ition 

Compound  Dislooa.tion  of  the  Knee-joint  is  one  of  the  most 

■  •crifitis  injuries  to  which  tlie  limbs  are  liable;  the  external  wound  l>eing 
usually  large,  rasfged,  nnd  accompanied  by  the  protrunion  of  the  con- 
dyles of  tile  fen)nr,  with  much  laceration  of  the  soft  structures  in  the 
(Vicinity  of  the  joint.  TIicmc  are  cases  that  certainly,  as  a  general  rule, 
call  im|iGratively  for  amputation;  indt»ed,  Sir  A.  Cooper  reganls  this 
injury  as  eapecially  <1emandtng  removal  of  tlie  limb.  CascM,  however, 
have  occurred  in  whIcU  the  limli  has  been  saved.  Hence,  if  the  patient 
be  young,  and  if  the  ve^^^^eU  of  the  ham  do  not  appear  to  have  l>een 
BeriouHly  injuretl,  the  wound  in  the  soft  parts  at  the  same  time  not  lieing 
^ft  very  extensive,  n<>r  mudi  tirnittedT  an  attempt  may  with  propriety  be 
^P  made  to  save  the  joint.  In  a  case  of  cinnpoun<l  dislocation  of  the  knee 
forwartlH  in  a  b<»y,  A.  White  sawed  off  the  pmjwting  end  of  the  femur 
which   protruded  Ihiongh   the  ham,  and,  bringing  the  wuuiid  together, 

■  succeeded  in  Huving  tin*  liinl). 
The  Head  of  the  Fibula  has  occasionally,  though  very  rarply,  been 
displaced  by  the  application  of  direct  violence,  Uoyer  and  Sanson  have 
each  recorded  a  *-aHe  of  this  kind.  One  such  case  has  <K;currcd  to  me 
'1  ray  practice.  It  happened  in  a  gentleman  about  2.3  yeara  of  age,  who 
descending  an  Alpine  sh»pe  covered  with  sniiw,  fell  with  one  leg  bent 
trcibly  under  him.  stj  that  he  came  down,  as  it  were,  in  a  Hitting  posture. 
he  head  of  the  fii<ula  was  thrown  back  off  the  articulatinjc  surluee.  and 
'^maiuctl  peruumently  in  its  new  situation.     The  limb  was  souiewhat 
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weakened,  so  that  the  patient  could  not  Jump,  but  otiicrvriae  he  anffVsred 
DO  inci>nveiuencc.  The  tendon  of  the  outer  liam-strinu^  was  very  teii9e; 
itud  when  I  k»w  llio  eutie,  some  time  alter  the  nccitleutf  iu  trucliuu  etfect- 
unlly  prevenunl  nil  alleinpts  at  reduction. 

Dislocations  of  the  Ankle  occur  in  eonseqnenoe  ordinplacement  of 
the  BStragaltis  tVoin  the  liones  of  the  le^,  whilst  it  continues  to  pi-eserve 
its  normal  connection  with  the  rest  of  the  foot.  These  dislocations  are 
almost  invnrinliiy  connected  with  fracture  of  the  lower  end  of  the  fibula, 
or  of  the  inner  malleolus.  In  fact,  on  lookint^  at  tlie  arched  cavity  into 
which  the  nBtragnlns  is  received,  it  is  evident  thai  this  hone  ean  scnrcoly 
be  displaced  literally  without  fracture  of  one  side  of  this  arch,  la  con- 
sidering these  dinlocations  we  must,  in  accordance  with  the  ^ncral 
nomenclattire  of  similar  accidents,  in  which  the  di-'^tal  pnrt  is  always  said 
to  be  displaced  from  the  proximal,  IiHik  upon  the  I'ootas  beinv  dishreated 
from  the  lei;,  and  not  consiiler  the  tibia  as  liein^r  displaced  upon  the  fnot. 
The  direction  of  the  dislocation  mustconsequenlly  be  determined  by  the 
positi'in  into  which  the  .nrticular  snrface  of  the  astragalun  happeii!^  to  he 
thrown,  it  is  neeessary  to  explain  this,  inasmuch  as  a  good  deal  of  am- 
biguity occurs  in  surgical  writings  from  the  same  accident  being  describe* 
diifereiitly,  according  to  the  view  taken  of  the  pait  di-iplaced.  Thus^^ 
Sir  A.  ConpL*r  spenksof  tlie  tibia  as  being  (Uslociiled  at  the  ankle  ;  whilst 
Boyerand  others,  regarding  the  foot  as  the  partdinptuced,  have  descril>ed 
the  same  injniy  in  directly  opposite  terms. 

Dislocations  of  the  foot  from  the  bones  of  the  \e%  may  take  place  in 
four  direetions, viz., to*?iV/ier  Hidf^backwarda^ot  forwards.  \\\  all  cases, 
the  injury  appears  to  be  occasioned  either  by  the  foot  being  twisted  under  j 
the  patient  in  jumping  or  rnniiing;  or  else  by  its  being  stiddr'tdy  arrested: 
by  coniiniT  into  contact  with  the  ground  whilst  the  body  is  carried  for- 
wards. Hut  these  twists  or  sprains  do  not  neecssarily  occasion  disloca- 
tion, and  must  not  be  confounded  with  that  ai^cident. 

The  dislocation  Out'wards  is  of  most  frequent  i)ccurrenre.  The  inner 
malleolus  projects  forcibly  against  the  skin.  Tlie  deltoid  ligament  is 
either  ruptured,  or  the  lower  end  of  the  inner  UKdleolus  broken  olf;  there 
is  a  ilepruH8ii>n  above  the  outer  ankle  corresponding  to  the  fraeluie  of  Ihc 
fibula;  and  the  sole  of  the  foot  is  turned  upwards  and  otilwnrds,  the 
inner  side  touciiirig  the  ground,  whilst  the  outer  ed^e  Is  turned  up. 

In  the  dislocation  Inwards,  which  is  a  raix*  acei<lent,  and,  according 
to  Sir  A.  Coo|icr,  mneh  more  dangerous  than  that  just  described,  the 
fibtda  is  not  fractured,  but  the  lower  end  of  the  Ubnla  is  splintered  off, 
in  an  oblique  manner  from  within  outwards.  The  outer  edge  of  the  sole 
rests  ag;tinst  the  ground,  and  the  inner  side  is  tnrneil  up. 

The  lifdurfwn  of  these  lateral  displacements  is  readily  effected  by 
simple  traction  on  the  fool,  while  the  leg  is  flexed  at  tln^  knee  in  order 
to  rehix  the  muscles  inserted  into  the  tendo  Adiillis;  leg-splints  witU 
lateral  foitt-pieces  must  then  be  put  on,  or  Ditpuytren's  splint  may  boj 
applied  on  the  same  side  as  the  dislocation,  opi>osite  to  tluit  on  wliicbr 
the  eversion  of  the  foot  takes  place. 

In  the  dislocntion  of  the  foot  Baclcwards,  the  deltoid  ligament  is 
ruptured,  the  tiltula  probably  broken  in  the  usual  siluulion,  and  the  tibia 
thrown  f(»rwards  on  the  navicular  and  internal  cuneiform  bones;  the 
foot  is  consequently  shortened,  the  heel  rendered  more  projecting,  and 
the  toes  pointing  downwards. 

The  dislocatiitn  Forwards,  in  which  the  foot  is  lengthened,  and  the 
tibia  thrown  n[ion  the  upper  and  posterior  surface  of  the  os  calcis,  be- 
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hind  tlie  astragAlns,  is  an  accident  so  rare  as  seldom  to  hare  been  vrit- 
Dcasi'd.  aUhon±j[b  described. 

In  the  Trratment  of  these  antero-posterior  diaplncernents  of  the  nnkle^ 
traelioti  of  the  f<»oi  in  a  proper  direction,  the  leg  heini;  fixed  and  flexed 
upon  the  thi«»h,  will  readily  be  attended  hy  leplaccmeiit ;  the  njjjilicatiou 
of  lateral  splinU  heing  afterwards  suffioient  to  keep  the  parts  in  proper 
pOHiLioii.  Souietimes  subcutaueous  divi^tion  of  the  tendo  Achilli^  is 
neeesstiry. 

Compound  dialooatlons  of  the  Ankle-joint  are  serioim  and  by- 
no  means  uafrequent  accidents,  the  displacement  occurring  in  the  same 
direction  and  from  the  same  causes  as  the  niniple  form^  of  injury. 

The  TreatmeM  of  compound  distoc^itions  of  the  ankle-joint  must  de- 
pend to  a  consideralile  extent  upon  the  am'^unt  of  lacenttlou  of  the  soft 
parts,  and  the  condition  of  the  Ujues  fortuing  the  arch  of  the  j'»int.  If 
the  wound  in  the  solt  parts  bo  moderate  in  exlrnt,  clean  cut,  and  with 
little  bruising  ami  injury  to  the  bonc^!*,  an  attempt  sliould  be  made  to 
save  the  limb.  This  is  here  done  by  the  assitlnous  use  of  nntisepiics. 
There  is  no  class  of  joint-injuries  in  wliich  this  raetliod  has  been  attended 
by  better  success  tlum  in  these.  The  details  should  be  carefully  attended 
to  :i«  given  at  pages  210  et  nt'q.  Should  antiseptics  not  be  at  hand*  the 
case  must  be  treated  on  ordinary  priueipIeSf  viz.,  by  rest  on  a  splint,  the 
closure  of  the  wound,  and  application  iH*  ice  or  cold  evaporating  lotions. 
In  many  instances  this  plan  will  siifllce,  and  the  |>filient  will  recover 
with  a  8ti{f  but  usefid  limb,  the  joint  l»eiiig  only  pnrtially  ankylosed. 

If,  however,  the  bones  be  projecting  and  cummiuutetl,  and  the  soft 
parts  extensively  lacerated,  the  questitju  of  amputation  will  necessaiity 
arise.  In  many  cases,  the  openititm  niny  be  avoided  by  adopting  the 
treatment  recommended  by  Hey,  of  sawing  oif  tlie  malleoli,  removing 
splinters  of  btjne,  cleaning  the  wtmnd,  luinging  together  its  edge^  hy 
simple  dressing,  and  supporting  the  limit  nt  tbu  sumc  time  upon  a  \PIn- 
t3're's  splint.  If  the  joint  be  still  nutrc  seriously  injured,  the  posterior 
tibial  artery  torn,  or  the  fot>t  greatly  contused,  and  especially  if  the 
patient  Ix*  aged  and  his  constitution  shattered,  recourse  should  be  had 
to  primary  amputation.  I  believe  that  the  disinclination  on  the  part  of 
Surgeons  to  am|>utate  in  the^e  cases,  greatly  owing  to  the  strong  ex- 
pres-^ion  of  opinion  by  Sir  A.  Cooper,  in  favor  of  the  attempt  to  save 
the  limb,  has  in  many  cases  been  carried  to  such  an  extent  as  seriously 
to  a4ld  to  the  patient's  danger.  Secondary  amputation  may  be  rendered 
necessary  in  consequence  of  gangrene,  erysipelas,  or  extensive  suppu- 
ration. 

Dislocations  op  tut.  Artraoalus The  astragalus  is  occasionally 

displaced  from  its  connection  with  the  bones  of  th<:  leg  above,  and  with 
those  of  the  tarsus  below,  being  thrown  cither  fonoanis  or  barkwnrds. 
The  displacement  forwards  happens  far  more  IVequently  than  that  in  the 
opposite  direction.  In  the  dislocation  ForwardSj  the  hea<t  of  the  bone 
may  be  thrown  either  ontwanU  or  in  war  da  ;  but  1  do  not  think  there  is 
any  evidence  to  show  that  complete  lateral  dislocation  of  tliis  bone  caa 
occur  irres|>ective  of  displacement  forwanU;  the  so-called  lateral  dislo- 
Cutton»  being  displacements  of  the  bone  forwards,  with  twists  to  one  or 
the  other  side.  The  disltication  forwardn^  witli  lateral  inclination,  may 
either  be  compute  or  incompltfte.  When  it  inconiplett*^  tlie  bone  is  thrown 
out  of  its  bed  on  the  calcaueum,and  separated  from  its  connections  with 
the  malleolnr  arch  above  and  the  scaphoid  in  front,  being  forced  ir)  frtmt 
of  the  tarsus,  and  lying  \i\Kn\  the  scaphoid  and  cuneiform  bones.  VVhea 
the  dislocation  is  incomplete^  the  head  is  separated  from  the  scaphoid^ 
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an<l  is  thrown  up  on  it,  or  on, the  external  cuneirorm  or  oiibolil  bones, 
the  br»dy  of  the  asLrftirJilna  inaintainiug  its  coniUM-tions  with  the  initU 
leolar  arch  ami  os  cnlcis.  The  dislocation  Backwards  it*,  I  believe, 
alwnys  complfl***  In  tlic  tiisation  barkwnnts  ihcru  is  no  nitntion  of  the 
bone,  whieti  is  thrown  directly  behind  the  tibia,  la  the  space  between  it 
mnd  the  tcndo  AuhilliH. 

These  dislocntions  invariably  happen  from  falls  apon  or  twists  of  the 
foot;  more  partieiilarly  when  it  is  extended  \\\ym  the  leg.  When  tlio 
foot  is  in  this  poHiiion,  the  lower  end  of  the  tibia  either  breaks  otf  on  the 
application  of  suHlcient  violence,  or  the  head  of  theastragahw  is  forced 
out  of  the  cavity  of  the  sctiphoid  and  its  Ix^d  on  lite  om  c:t1cis  ;  the  par- 
ticnlar  kind  of  displacement  that  occurs  dcpentiing  upon  the  direction 
in  wliiuli  the  force  is  noting  nn<l  in  which  the  foot  is  twisted.  And,  as 
the  foot  is  mure  frequently  twisted  inwards,  the  head  of  the  astra;;alus 
is  thrown  outwards.  Dislocation  of  the  aKtrn^alus  ditfcrs  from  flistoca- 
tion  of  the  foot  in  tins — that  when  the  foot  is  dishx-ated,  the  nstra^^Hlus, 
though  thrown  out  from  under  the  malleolar  arch,  preserves  its  connec- 
tions with  the  rest  of  the  tarsus  ;  whilst  tliese  nre  nlways.hrolcen  through 
when  ihc  fli»tri«galuK  is  ihe  bone  dii^locatcd^  even  altliougb  it  have  uot 
completely  es('n|>e4l  from  bi'tween  the  malleoli. 

The  dislocali^in  of  tlie  aslragulns  forwards,  with  twist  of  the  Wne 
iincardts,  IS  said  to  be  of  most  common  occurrence:  I  have.  h4>wever, 
more  freqnenily  witnessed  that  form  of  accident  in  which  the  hone  is 
thrown  somewhat  outward)*  as  well  as  forwards.  In  either  case  the  dis* 
placed  bone  formn  a  lUstinct  tumor  upon  the  instep,  in  tlie  outline  of 
which  the  form  of  the  a8trai::dus  can  be  distinctly  made  out.  Over  this, 
the  skin  is  so  slightly  drawn  as  often  to  appear  to  lu;  on  the  point  of 
bursting.  When  the  bone  is  thrown  s<rmewhflt  inwards,  the  font  is 
turned  outwards,  and  the  iniernal  malleolus  prtijccts  dititiiietly.  When 
the  astragalus  is  thrown  nuhvarda^  displacement  of  the  foot  inwards,  with 
great  projection  of  the  lower  end  of  the  tibula  lakes  place.  In  some 
cases,  fracture  of  the  neck  of  the  astragalus  is  conjoined  with  these  dia- 
bicalions ;  and  not  uncommonly  the  hixaliou  is  compound  frmn  the  very 
flrfit,  or  speedily  becomes  so  if  lift  unre*luced,  in  conseciucuce  of  the 
sloughing  of  the  skin  whi<'h  covers  the  anterior  surface  of  the  t)ones,  the 
exposed  portion  uf  which  undergoes  necrosis,  and  perhaps  eventual 
exfoliation. 

The  dislocation  6ac;tu.'ar/7^,  into  the  hollow  under  the  tendo  Achillis,  is 
rare,  there  being  but  seven  recorded  instancen  <»r  this  accident.  In  the 
majority  of  these  there  was  flisplaccment  of  the  bone  i/iiua/v/x,  as  well 
as  backwards.  In  these  cases  ttic  diagnosis  is  easy,  as  the  bone  forma 
a  distinct  prominence,  which  can  he  felt  under  the  teii'b>  AchillJs. 

In  many  cases  the  ilislocatitui  of  tlie  astragalus  is  not  altogether  com- 
plete, a  portion  of  the  bone  still  intervening  U-tweeu  the  under  surface 
of  the  tibia  and  the  upper  surface  of  the  oh  calcis. 

Treatment. — The  letluctiou  of  the  dislocation  forwardit^  whether  nt* 
tended  hy  biteml  diHplacement  or  not,  varies  greatly  in  facility;  in  nomo 
instances  being  etfecLcd  with  the  greatest  p'issibte  ease,  in  others  being 
ftttemled  hy  almost  insurmountaltte  dilllculties.  This  ditf^renc^e  depends, 
I  think, on  whether  the  flislocation  is  complete  or  Uftt.  When  the  n-itr&" 
galus  is  not  completely  thrown  from  under  the  an-h  formed  by  the  bones 
of  the  leg,  a  portion  of  it  Iwiiig  still  entangled  between  Iheir  articular 
surfaces  and  that  of  the  calcaneum,  it  may  usu;»lly  be  readily  re^luced 
by  relaxing  the  muscles  of  the  calf,  and  pu-hing  the  bone  back  into  its 
proper  position.     But  when  the  astragalus  is  completely*  dislocated,  tUo 
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npper  enrface  of  the  oftlcAnoiinn  is  drawn  up  nnder  the  nrch  of  the  mril- 
leifli  hy  all  the  »tri'ngth  t>f  the  rauHclua  tliat  )m8S  frrirn  the  leg  to  he  in- 
serted into  the  foot.  In  thuse  LMr«Ministaiices,  in  order  th;it  rtvlnciion 
tnke  place,  it  in  necessnry  first  of  all  to  sepamte  the  artieulnr  Hiirlrti-es  to 
such  an  extent  as  to  aduiil  of  tlit*  astragalus  being  piislietl  Imrk  into  its 
socket;  this  is  alinoai  impoasihle,  owinir  to  ilie  ifreal  perpcndifiilar  ihick- 
nes8  of  tliis  hunts  to  Ihe  extent  to  which  it  is  consequently  necessary 
to  draw  down  the  foot,  an <l  to  the  little  pnrchase  tliat  ean  he  ohtaincd 
on  it.  In  sncli  oaHes,  reduetioii  has  liecn  greatly  facilitated  hy  the  tiivi- 
sion  of  the  tendo  Aohillis,  \%y  wliieli  simple  operation  the  whole  strain 
of  the  no  uncles  of  tlie  culf  \»  taken  otf. 

If  rednution  he  slill  impraoLienhle,  and  the  bone  continue  unredticed 
and  irredm-ihle  on  the  dor-^um  of  the  foot,  what  should  he  done  ?  Two 
COureeH  present  IhemMelves  to  the  Surgeon  ;  either  nt  once  to  cut  down 
upon  the  astrii<;alus  and  lo  remove  it ;  or  to  adopt  a  p  iltiative  trctitment 
• — to  put  the  limb  nt  re^t  un  a  splint,  to  apply  evaporating  lotions, and 
to  wfiit  the  result,  acting  aerordiug  to  cirenmstnnces  as  they  develop 
themselves.  In  snuie  rare  cases,  the  displaced  astragalus  has  given  rise 
to  comparatively  little  inconvenience;  hut  this  can  seldom  he  expected. 
If  the  dislocation  have  been  in  the  direction  furwards,  the  skin  will 
usually  Hloui>h,  and  then  a  portion  of  theextH>Hed  oHseous  surfrice,  which 
will  probably  net;rose,  mny  l>e  excised,  or  the  whole  of  the  a><tragaiua 
may  Ive  ditstfccted  out  tiy  freely  exposing  it,  and  severirtg  its  liirauieutoua 
mitnchnicnts;  the  patient  n*covering  with  a  somewhat  stiffened,  hut  still 
useful  joint.  This  plan  apt>ears  lo  be  safer  than  cxcining  ttie  btme  in 
the  fir^t  iustanee,  so  soon  as  ilie  dislocation  has  been  found  to  be  irre- 
<iucible.  Tlie  operation  of  excising  the  <lisloeated  aslra-iiilus  may  be 
greatly  facilitated  by  the  exsaniruination  of  the  foot  and  lei?  by  means 
of  Esnmrcti'a  elastic  hamlage.  The  tissues  are  pale  and  the  operation 
is  bloodless,  so  that  the  Sui'geon  has  full  command  over  bis  knife,  and 
can  seit  exactly  what  he  is  cutting;,  and  where. 

In  luxation  backwardt*^  the  bono  has  not  hitherto  to  my  knowledge 
been  i\*dueed.  except  in  one  case  which  occurred  in  University  College 
Hospital,  and  in  which  the  tibia  ami  Qbula  were  aUo  fractured.  It  is 
by  no  m«'aus  iuiprubable  that  subcutaneous  division  of  the  lendo  Aehlllis 
may  in  future  enable  the  Surgeon  to  effect  i*eduetion.  The  result  is, 
however, satiHfaetfjry,  even  though  the  bone  be  not  reduced,  the  patient 
recovering  with  a  useful  fool.  If  the  dislocation  l)e  left  unreduced,  the 
soft  parts  covering  the  bone  may  slough,  as  hap|K'ned  in  a  cane  recorded 
hy  K.  C.  Williams,  of  Dublin,  in  which  the  bone  was  conse(|Ucntly  ex- 
Iraelcfl. 

In  Compound  Dislocation  of  the  Astragalus  (P*ig.  240),  the 
rule  of  [M'actice  must  depend  upon  the  extent  of  injury.  If  the  integti- 
men ts  have  merely  been  rent  in  consequence  of  the  outward  pressure  of 
the  displaced  bone,  an  atieu)|it  must  be  made  to  reduce  the  ilinbR'atiou  by 
the  aid,  if  necessary,  of  the  diviHion  of  the  tendo  Achillis  ;  aiul,  if  this 
he  etlWcteil,  to  close  the  wound  by  the  tirst  intention.  If  tlie  hone  be 
comndnuted  as  well  as  ttisloeated,  the  proper  practice  will  be  to  remove 
the  looH^euetl  fra^uieuts,  and  lo  dress  the  wound  in  the  simplesi  manner, 
allowing  it  to  heal  by  granidatiou.  If  the  bone  be  irrctlucible,  it  is  a 
question  whether  it  shouM  be  left  or  dissected  out.  If  it  bo  left,  the 
wound  in  the  integuments  will  certainly  extend  by  sloughin*;,  the  bone 
will  inflame  and  l>ecome  carious  or  necrose<1,  exfoliating  in  fragments, 
»ud  the  patient  ivill  only  recover  after  a  prolonged,  tedious,  and  danger- 
ous course  of  treaimenL     In  theao  circumstances,  therefore,  it  atjpears 
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to  me  ibftt  the  simpler  and  safer  plan  botU  to  limb  and  life  consists  in 
en1nr£(in^  Ui(>  wound  in  proper  direetiotiR,  an  as  to  dJAscct  niit  the  irre- 
dueil'ie  iit»li-n<^ral(is,  imiii>r  tUu  elaeiio  liandngts  uiid  then  bringing  the 
arliculuting  sni-faetis  into  coatact,  dresHtng  the  parts  lightly,  aud  trust- 
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ing  lo  Ihe  rornialion  of  a  new  joint  between  the  tibia  and  the  os  cnlirii 
So,  also,  if  a  Hiinple  diBlofation  of  the  astragalus  ticcuuic  compound  iit' 
consequence  of  the  slonijhing  of  the  atiperjacent  tet»se  Integumeiit^,  the 
exposed  and  necrosing  bone  shtinld  be  removed  in  part  or  in  wbote, 
according  to  the  eircuinstauces  of  the  ease.  If,  together  witli  the  dislo- 
cation of  tile  aslrngalns,  the  foot  be  extensively  erustied^  araputatioti 
may  be  required  eitlier  at  the  ankle-joint  or  at  some  convenieot  pari  of 
the  leg. 

Dislocations  op  thk  other  Tarsal  Boneb  are  of  extremely  rare  oc- 
currenee.   M<»!^t  of  lliese  bones,  however,  have  been  founci  luxated  i\l  limes. 

The  Calcaneum  and  Scaphoid,  earryiug  with  Lhem  the  re:^t  of  the 
foot,  are  souietimes  dislocated  fi**)u»  the  astragalus,  which  \s  left  in  mitu 
under  the  inidleohvr  arcli.  In  these  dislocations  Ihe  bones  may  be  dis- 
placed in  either  lateral  direction — outwards  or  inward*.  The  Treiiimfni 
consists  in  the  tiexinn  of  the  leg  ami  attempts  at  redtiction  by  extennioif' 
of  the  f<tot  in  the  ordinary  way.  If  moderate  extension  fail  in  effecting 
reduction,  PalUel  has  recommended  division  of  the  tendo  Aehillis,  and, 
if  necesBary,  of  the  posterior  tibial  letnlon,  as  a  means  of  facilitating 
this,  on  Iho  same  principle  as  in  dislocation  of  the  astragalus. 

TUii  Calcaneum  has  been  tlinloeated  laterally  from  its  connectioa 
with  the  cidioid  in  consequence  of  rails  from  aheii;ht,the  snlTerer  alight- 
ing upon  bis  heel.  Chelius  mentions  a  case  in  which  this  bone  was  di$- 
locatiMi  by  tim  effort  of  drawing  off  a  tight  bo(»t.  Rf.tturtion  seems  lOj 
be  rea<Iily  etfected  by  relaxiitg  the  muscles,  and  pressing  the  bone  bad 
into  its  propiT  position. 

The  Soapboid  and  Cuboid  Bones  have  been  dislocated  upwards,  ia 
consequence  of  a  |>erson  jumping  iVoin  a  height  and  alighting  upon  the 
ball  of  the  foot.  In  the^e  iiistaueeM  the  limb  is  Hhorlened  aeid  curioiMly 
distorted,  the  loes  fminting  downwards,  and  the  arch  oniie  instep  bcini 
increased  bo  as  to  resemble  closely  enough  the  deformity  of  club-fn<»t. 
Bfduclion  may  be  etfected  by  drawing  and  pressing  the  parts  into  posi- 
tion. 

The  Great  Cuneiform  Bone  lins  occasionally  been  fonnd  to  be  dlB- 
]ocate<i.  Sir  A.  Cooper  menti<ms  an  instance  of  the  kind.  If  reduc- 
tion be  not  effected  by  pressing  the  bone  into  its  position,  no  great  evil 
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app«nre  to  result  to  the  patient,  the  motions  of  the  limb  not  being  seri- 
ously interfert'tl  wii.li. 

Sumelimes  the  tarsal  joints  are  extensively  torn  open  without  any  one 
bone  l>cing  <lisLiiK-tly  dislocated.  I  have  seen  this  ha|>|>en  to  a  young 
man  who  caught  Ids  foot  between  the  spokes  u(  a  revolving  wlicel ;  Uie 
foot  was  violently  bent  and  twibted,  and  all  the  tarsal  joiuts  more  or 
less  torn  open.  Those  between  the  scaphoid  and  cnucitorm  bones,  the 
caleaneo-cnl>oid  and  cnloaneo-astragaloid.as  well  as  the  ankle-joint  itself, 
were  eapeeinlly  injured,  so  as  to  necessitate  amputation. 

Disix>cATio!<r  OF  THE  Mktataksal  Dones,  though  excessively  rare, 
from  the  manner  in  whii'h  these  bones  are  locked  into  the  tarsus,  and 
retained  by  short  and  strong  ligaments,  yet  occasionally  occurs.  In- 
stances nn^  recorded  hy  Dnpuytreii  and  Smith  :  Liston  mLMitions  u  ease 
of  InxMtion  of  the  metalarsnl  hone  of  the  great  toe  from  direct  violence: 
and  Ttifnell  reconls  a  case  of  luxation  downwards  and  backwards  of  the 
inner  three  metatarsal  hones,  from  a  fall  upon  the  leg  by  a  horse  rolling 
on  its  rider.  Two  cases  have  occurred  in  my  practice,  in  one  of  which, 
by  the  pressure  of  a  "turn  table"  on  a  railway,  the  oulfr  three  metatar- 
sal bones  were  dislocated  downwards.  In  the  other,  in  consi'quenc-e  of 
a  horse  falling  and  rolling  on  its  rider,  there  were  a  com|)oiHid  disloca* 
tion  of  the  tirst  and  a  simple  dislocation  of  the  fourth  metatarsal  bone* 
Tlie  quet<tion  of  umpntation  will  always  present  itself  in  these  ca^ea, 
and  must  be  determined  on  general  principles,  by  the  age  of  the  patient, 
and  the  extent  of  injury  to  the  soil  parts. 

Luxations  of  tlie  Phalanges  of  the  Toea  but  rarely  happen,  and  pre- 
vent nolbing  special  in  utiture  or  treatment. 
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INJURIES  OF  THE  HEAD. 


IxjUBiBS  of  the  Head  are  among  the  most  important  subjects  that 
•<an  en;iai£C  the  Surgeon's  attention.  Their  ira|>orlauce  is  derived  not 
«o  much  from  the  mere  injury  of  the  scalp  and  skull,  as  from  the  impli- 
<:«tionof  the  bnviu  and  its  menibi-anos,  and  the  results  wldcli  are  thereby 
produced,  in  uiuiiy  cases  directly,  and  in  otliers  indirectly  antl  remotely, 
owing  to  the  anatomical  counectious  and  consequent  clo§e  pathological 
Bympalhies  that  subsist  between  tlic  external  an<l  internal  structures  of 
the  head.  In  ctjusequence  of  this  tendency  to  cerebral  complication,  it 
is  of  the  flr^t  moment  in  practice  to  study  these  injuries  as  a  whole,  with 
M)ecial  regard  to  the  atfectious  of  the  encephalon  that  are  produced  by 
tliem,  and  from  which  the  Injury  of  the  scalp  and  the  fracture  of  the 
fikuM  derive  the  greater  part  of  their  iuterest.     It  is  therefore  necessary, 
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ill  the  firRt  inatfttice,  to  be  aoqiininterl  with  the  nature  and  treatment  of 
the  princi|iiil  forms  of  eorchrul  uft'eL-tion  that  sui»ervcne  upon  these  ncci- 
ilunts,  before  we  proceed  to  siuily  the  nature  and  treatment  of  ihc 
injuries  theui6elvea. 


CRRERRAT.  COMPLICATIONS  OF  IMJUBIBS  OF  THR  HEAD. 

The*ie  mny  he  primnry  or  secomlary.  The  brain  is  subject  to  three 
prineipul  Primary  States  of  Functional  Disturbance  inUincr  rrom 
injury;  viz.,  I.  Conoussioii,  2.  Cotnpression,  antl  3.  Cerobral  IrrilalioQ. 
Any  one  of  these  may  be  rollowe<l  by,  or  be  coraplieateil  with,  indarn- 
malory  actions  of  various  kinds,  that  derive  much  of  tfnir  pt'onUar 
cliarueteristics  from  llie  conilitiona  with  which  they  are  associated,  xud 
from  the  injuries  by  wliirli  they  are  ocfasioned. 

In  ilescribing  these  diftVient  comUtions,  wo  are  compelled  to  define 
tlie  ityinpt'tmH  that  eharnct4.>rise  thvm  more  distinctly  than  i^  the  cane  in 
actual  practice,  where  ttiey  ure  not  so  closely  individualised,  and  become 
merged  tojsether  to  a  considerable  extent. 

I.  CoNcrsflioN  OFTFIK  ItRArN. — Concussion,  or  Btunnin^r,  nppcars  Lo  b© 
&  shoc^k  communiented  lo  tim  head  from  the  application  <d*  nuch  external 
violence  as  will  prodnco  commotion  of  the  suhfitance  of  the  hrnin,  or 
interfere  with  the  cin-ulation  through  it;  in  consequence  of  which  its 
functir>ns  l)ccomc  suspendcdf  usually  in  a  slight  and  transitory  dt'gree, 
but  occnsitmatly  to  such  an  extent  tlial  the  patient  does  uttt  rally  for 
many  hours  from  the  depressed  state  into  which  ho  is  thrown,  and  per- 
haps sinks  wilhout  recovery. 

The  Pathology  of  concussion  of  the  brain  is  very  obscure.  The 
reason  of  this  is  obvious; — few  people  die  from  simple  conrUHHion.  In 
those  ca^«es  in  which  death  has  <iccurro<l  from  other  caimes  during  a  state 
of  cerebral  concussion,  it  has  been  found  that  the  ili^iurbance  of  tlie 
functions  of  the  brain  conslitutinaj  concussion  has  been  <lne  to  aLMual 
lesion  of  lis  sub-tance.  In  some  cases,  the  vesseU  of  the  hrnin  and  its 
membranes  have  been  congested.  In  others,  again,  porlirtus  of  the  cere- 
bral substance,  varying  in  size  fi-om  points  to  patelies  an  inch  or  more 
hi  diameter,  have  l><'Cn  disinlegratcd  and  more  or  less  ccchymosed.  In 
the  more  severe  and  fatal  eases  of  concussion  ol  the  lirnin,  the  cerebral 
substance  is  eechymoaed  in  a  pnnctiform  manner  or  disorganised  to  & 
great  extent;  in  fact,  in  these  cases  the  characteristic  si^ns  of  couiuslou 
uf  the  brain  become  apparent, 

Tlie  Signs  of  concussion  vary  according  to  the  sererlty  of  the  injury 
to  the  brain.  In  the  slighter  cases,  the  patient  may  inerelj-  feel  iriddy 
and  confused  for  a  tew  niiuuies.  In  others,  consciousness  Is  not  affrct«d, 
but  the  palieul  feels  faint  an<l  weak,  nn<l  is  unable  to  stand.  In  the 
more  severe  forms — in  that  degree,  indecfl,  which  usually  aecompanics 
any  severe  injury  of  tlie  head — the  surface  of  the  body  i»ec»)ines  cold  and 
pale;  the  sutferer  is  motionless  and  insensible,  or  only  answers  wlieu 
spoken  lo  in  a  loud  voice,  relapsing  a^ain  into  speedy  ii»sen»»ibility,  or 
rather  semi-consciousness;  the  pulse  is  feeble,  the  pupiU  are  usually 
contracttxl,  but  may  Ikj  dilated,  and  j;cnerally  re8|W)nd  to  the  action  of 
light,  and  the  sphincters  are  usually  relaxed  ;  the  limbs  are  tlaccid,  and 
muscular  power  is  impaired  or  lost.  ARer  this  condition,  which  ia  the 
first  stHge  uf  concnssioti,  has  lasted  for  a  few  minutes  or  hours,  nceord- 
iug  to  the  severity  of  the  shfK'k,  the  second  sta^'e  comes  on;  the  (^rcula- 
tion  ^indunlly  reestnbliKhing  itself,  the  pulse  becomiu*:  luHer,  and  the 
surface  warmer      About  this  time  the  patient  very  commonly  vomits; 
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the  straining  nccompftiiying  this  effort  appears  to  be  of  service  in  stimu- 
lating the  heart's  action,  and  drivin<;  ttie  btooil  with  more  vi;;or  to  the 
l>rainT  thiu  tending  to  restore  its  functions;  and  we  accordingly  find 
that,  aftvi'  vfiniiting,  the  sutferet  quiclcly  rallies.  Jn  the  more  severe 
ca^es.the  eyraptoms  that  have  jnst  been  described  are  so  strongly  marke<l 
that  the  patient  appears  to  be  moriluind;  tiiei'e  is  complete  prostralion 
Dfall  nervons  and  physical  power;  the  snrface  being  cold  and  ilealh-]ike, 
the  eyes  ghissy,  the  pupils  either  contracted  or  witiely  dilated,  the  pulse 
scarcely  perceptible  and  intermittent.  In  this  state  ihe  patient  may  lie 
for  hours,  recovery  being  slow,  and  the  concussion  merging  into  some 
olber  and  perhaps  more  serious  affection  of  ihe  nervous  centres;  or, 
indeed,  in  some  cases,  speedily  ternn'naling  in  dealh,ap[mrenlly  by  failure 
of  the  heart's  action.  But  it  may  truly  l»e  Haid,  that  every  case  of  con- 
cussion in  which  unconsciousness,  thfMigb  but  momentary,  has  been  pro- 
duced, is  a  most  serious  one.  An}'  leuiote  evil  con8equencc  in  the  form 
of  secondary  cerebral  ilisease  may  pitssibly  ensue,  if  once  the  brain- 
Bub?>Lauce  have  been  so  severely  shaken  as  to  render  the  |)Aiient  uucon- 
Bciuus,  even  Ihou^h  the  insensibility  last  but  a  lew  minutes.  All  such 
cases  require  to  be  closely  watched  and  carefully  managed  for  months 
after  ihe  ii  jnry- 

Tbe  Terminations  of  concussion  are  various.  We  have  already 
seen  tfint  in  some  cases  this  affection  may  R|*eedily  give  way  to  complete 
recovery;  although  slight  headache,  some  degree  of  giddiness,  confusion 
of  lhou;;ht,  ami  inaptitude  for  mental  *>ccupaLion,  may  last  for  a  few  days 
before  the  menial  powers  are  comi>letcly  re-established.  In  other  eases, 
the  concussion  may  rapidly  terminate  in  death  ;  but  between  these  con- 
ditions ihere  are  several  intermediate  states.  Thus,  recovery  may  be 
complete,  but  a  |>ermnnently  irritalde  state  of  brain  may  be  lel^;  the 
patient,  though  capable  of  the  ordinary  duties  of  life,  becoming  readily 
excited  by  slight  excesses  in  diet  or  in  the  use  of  stimulants,  or  by  mental 
cmolion,  though  not  of  an  inordinate  intensity.  luilividuals  lltus  affected, 
suffering  from  a  preternaturally  irritable  brain,  fretpieutly  die  suddenly 
in  the  c<»ui'se  of  a  few  months,  or  a  year  or  two,  after  the  receipt  of  the 
injury. 

In  other  cases  the  recovery  continues  to  be  incomplete;  although  the 
patient  may  be  enable<l  to  follow  his  usual  occu[iation,  and  to  mix  in 
the  oMinnry  business  of  life,  yet  his  stale  is  precarious,  the  brain  being 
liable  U>  the  occurrence  of  inflammatory  disease  on  the  slightest  exciting 
cause.  Jn  such  cases  as  these,  there  is  frequentl}'  a  ueitain  dt'gree  of 
impairment  of  mental  |)ower,  the  memory  tailing  either  generally  or  in 
certain  important  points,  as  with  reference  to  dales,  ])erRui)H,  places,  or 
language.  The  speech  is  {>erhaps  indistinct  and  stuttering.  Impnirment 
of  vision  is  a  very  common  couKcqnence  of  these  injuries.  Asthenopia, 
with  jierhnps  squinting  or  paralysis  of  the  eyelid,  may  be  left.  The 
hearing  may  be  impidred.  or  noises  of  various  kinds  set  up  in  the  ears. 
KpiIc|>tiform  convidsiona  occasionally  occur;  somciimes.  as  the  paticDt 
is  recovering  his  consciousness,  he  may  be  seized  with  a  severe  fit;  but 
more  ctunmonly  the  convulsions  do  not  come  on  as  a  primary  conse- 
qnence,  but  rather  as  a  remote  secondary  result  of  the  brain-injury. 
There  nuiy  be  dimintition  or  loss  of  muscidar  and  of  virile  power,  espe- 
cially, u»  Ilennen  observes,  when  the  injury  has  l>een  intitcte<l  upon  the 
back  of  the  head ;  and  llolberton  has  noticed  that,  when  Ihe  medulla 
oblongata  has  been  injured,  the  pulse  may  continue  preternaturally 
slow — an  observation  which  I  have  had  several  opportunities  of  confirm- 
ing in  injuries  both  of  the  medulla,  the  pons  Varolii,  aud  the  crura  cere- 
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bri.  For  these  s^TTiptomR  to  occur,  it  is  liy  no  means  necessary  that  the 
originnl  locftl  injury  should  have  been  severe.  In  some  eahe.s,  th*i  whole 
nervous  eysleni  a|tpenr8  to  be  jarred  ami  concussed  without  any  w<»iind 
or  Apparent  sign  of  external  injury  to  the  head.  At  first,  the  symptoms 
of  concus'sion  are  but  slight,  perhaps  even  none  are  apparent,  ami  the 
snfi'erer  congratulates  himself  on  his  esca|)c;  but  gradually  inipairraent 
of  nervous  power,  manifesting  itself  in  one  or  other  of  the  ways  just 
mentioned,  comes  on.  and  tlic  health  continues  broken  tlirr>ngh  life. 

In  other  cases,  again,  the  symptoms  of  concussion  may  ^iradunlly 
terminate  in  those  of  compression;  and  not  unfrequently  the  reaction 
that  comes  on,  passing  beyoud  the  bounds  that  are  ne<*es8ary  for  the 
re-establishment  of  the  healthy  functions  of  the  brain,  terminates  in 
inflammation.  Hippo<Talea  has  truly  observed,  that  no  injury  of  the 
bead  is  too  trivial  to  be  despised,  or  to  serious  to  be  despaired  of. 

2.  CoMpHESBiON  OF  THE  Bkain. — This  is  a  common  condition  in  inju- 
ries of  the  head,  arising  from  a  great  vnriety  of  causes: — from  ihe  pres- 
sure of  a  portion  of  bone,  of  blood  extrnvaBated,or  of  pus  rornied  within 
the  skull,  or  from  a  foreign  body  lodged  there.  In  whatever  way  occa- 
sioned, however,  the  symptoms,  althoujih  presenting  some  dirtV-rcnces, 
aie  tolerably  constant.  The  patient  lies  in  a  slate  of  coma,  stupor,  or 
lethargy,  being  paralysed  more  or  less  completely,  heavy  and  drowsy, 
or  insensible,  not  answering  when  spoken  to,  or  only  when  addressefl  in 
a  loud  voice,  and  perhaps  shaken  at  the  same  time.  The  breathing  U 
carried  on  slowly  and  deeply,  with  a  stertorous  or  snoring  noise,  and 
usually  a  jteculinr  blowing  of  the  lips.  The  sterlor  appears  to  be  owing 
to  paralysis  of  the  velum  pendulum  palnti,  which,  hanging  d»»wn  as  an 
inanimate  curtain,  is  thrown  into  vibrations  during  expiration  by  the 
passage  of  the  air  across  it;  the  distension  of  tlie  cheeks  and  idowing  of 
the  lips  are  due  to  the  muscular  paralysis  of  tlicse  parts.  One  or  both 
pupils  are  dilated  ;  the  pulse  is  full,  often  slow,  the  ficccs  pass  involun- 
tarily from  paralysis  of  the  sphincter  ani,  and  the  urine  is  not  uncom- 
monly retained  from  paralysis  of  the  bladder;  the  skin  may  be  cool,  hot 
in  many  caKcs,  on  the  contrary,  is  rather  hot  and  perhaps  perspiring; 
the  temperatuie  may  arise  to  106^  F.  Not  unfrcquenlly  this  condition 
of  stupor  nlteniates  with  paroxysms  of  delirium,  or  of  local  convulsive 
action.  This  stale  of  coma  may  become  complicated  by  symptoms  of 
inflammation:  and,  unh-ss  the  cause  that  produces  the  compression  be 
removed,  it  usually  terminates  speedily  in  death,  the  patient  gradually 
sinking  into  more  conijdete  unconscionsneBs,  and  dying  in  an  apf»plcctic 
condition.  In  other,  but  much  rarer  cases,  the  coma  may  continue 
almost  an  indeJlnitc  time,  for  many  weeks  or  even  months,  until  the 
compressing  cause  is  removed,  when  the  patient  may  recover  couscious- 
ness,  and  the  Hvmptoms  suddenly  disappear. 

The  Diagnosis  between  concuHHwn  and  rompreettion  has  been  snttK- 
oieulty  indicated  in  the  preceding  description  not  to  require  6|KH.-inl  men* 
tion  here.  But  it  muNt  be  remembered  that,  in  many  cases,  one  state 
merges  into  the  other,  so  that  the  symptoms  are  not  so  diatinclly  marked 
as  has  been  indicated;  and  they  are  more  capccially  obscured  when 
associated  with  inflammation, 

3.  Ckhkuhal  Iuritation. — The  third  form  of  primary  cerebral  dla- 
turbance  whiih  is  met  with  in  iiijnrics  of  the  head,  differs  very  remark- 
ably fiom  both  the  preceding.  The  patient  presents  syroptoniH  neither 
of  concussion  nor  of  compression,  nor  is  there  any  cumbtnntion  of  the 
phenoucna  characterising  these  two  stales;  but  the  symptoms  are  alto- 
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gellier  peculinr.  For  convenience  of  description,  they  may  be  divided 
into  iwo  groups,  the  bodily  and  Llie  mentaU 

The  Bodily  Symptoms  nre  a»  Tollnwa.  The  attitude  of  the  pntient 
is  peculiar  and  most  eliiU'OCteriBlic : — he  lies  on  tlie  aide,  and  is  curled 
up  in  »  stale  oT  general  flexion.  The  body  i«  bent  forwnrds,  the  knees 
are  drawn  up  on  the  al>*lonicn,  the  lejja  bent,  the  arms  flexed,  ami  the 
hands  drawn  in.  He  does  not  lie  motionless,  but  is  restleHB,  and  often, 
when  irritated,  tosses  himself  abutit.  I5nt»  however  resileBa  he  may  he, 
lie  never  stretches  himself  out  nor  nsHumes  ihe  supine  position,  but  inva- 
riably reverts  to  the  aLlilude  of  flexion.  The  eyelids  are  firmly  closed, 
and  he  resists  violently  every  effort  made  to  open  lliem  ;  if  lliis  he 
effecleil,  the  pupils  will  be  found  to  be  eoiitracted.  The  surface  is  pale 
and  cool,  or  even  cold.  There  is  no  heat  of  head.  The  pulse  is  small, 
feeble,  and  slow,  seldom  aI>ove  70.  The  sphiiu-lers  are  not  usually 
affected,  and  the  pntient  will  pass  urine,  when  the  bladiler  requires  to  be 
emptied  ;  there  niuy,  however,  though  rarely,  be  retention. 

The  Mental  state  is  equally  peculiar.  Irritaiulity  of  mind  is  the 
prevailing  ehaiaeteristic.  The  patient  i;*  unconjicions,  takes  no  heed  of 
what  pubses,  unless  called  to  in  a  lou<l  lone  of  voice,  when  lie  sliows 
signs  of  irritability  of  temper  or  frowns,  turns  away  hastily,  mutters 
ndislinctly,  and  grinds  his  teeth.  It  appears  as  if  the  tcm]>er.  as  much 
as  or  more  tliati  the  intellect,  were  affected  in  this  condition.  lie  sleeps 
ithout  sterlor. 

The  course  taken  by  these  symptnraa  is  as  follows.  After  n  jieriod 
arying  from  one  week   to  three,  the  pulse  improves  in  tone,  the  tem- 

ruture  of  the  body  increases,  the  tendency  to  flexion  subsides,  and  the 

atient  lies  stretched  out.     The  mental  state  also  changes.     Irritability 

^ves  way  to  fatuity;  there  is  less  manifestation  of  temper,  but  more  of 

weakness  of  mind.     Recovery  is  slow,  but,  thona;h   delayed,  may  at 

length  be  perfect;  although  in  these,  as  in  all  <Uher  cases  of  cerebral 

iMiurbancf,  ulterior  eonftoquoncos  rany  be  manifested. 

This  form  of  cei*cbral  disturbance  may,  from  the  peculiar  irritability 
"that  characterises  it,  be  with  propriety  termed  cerebral  irrilaUon. 

The  symptoms  that  have  just  been  described  usually  follow  blows 
pou  the  temple  or   forehead,  and   probably  in  many  cases  may  arise 

om,  or  are  associated  with,  lacerations  of  the  cerebral  substance,  more 
especially  of  the  grey  matter. 

CoNTtsioN  OF  THE  BiiAiN. — The  substsncc  of  the  brain  may  be  con- 
tused or  lacerated  by  blows  upon  the  head.  This  is  most  common  at 
or  under  the  seat  of  injury,  or  it  may  occur  as  the  result  of  vontrecoupf 
At  an  opposite  jwint  iu  the  same,  or  even  in  the  opposite  cerebral  hemi- 
sphere. Being  struck  on  the  right  side  of  the  head,  the  patient  may 
>^uffer  from  contusion  of  the  opposite  part  of  the  left  hemisphere,  or 
vice  versa,  or  a  blow  on  llie  occiput  may  occasion  laceration  of  the 
anterior  pan  of  both  lateral  lobes.  In  this  injury  of  the  ccrebinl  sub- 
stance, we  have  many  of  the  symptoms  that  are  charncleristic  of  cere- 
bral irritation;  but  in  addition  to  them  there  is  occasionally  more  or 
less  coma,  in  consequence  of  extravasation  of  blood,  or  there  may  be 
paralysis,  facial  or  hemiptegic.  In  other  circumstances,  or  possibly 
associated  with  these  conditions,  there  mn^*  be  convulsive  movements 
more  or  less  epileptiform  in  character.  These  may  be  conlbied  to  the 
face,  may  extend  to  the  paralysed  limbs,  or  may  occupy  both  sides  of 
the  liody. 

The  I'rognoifis  in  these  cases  is  serious,  hut  by  do  means  uccessarily 
btaL     In  favt,  in  the  majority  of  instancies,  recovery  ensues. 
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Effects  of  Cerebral  Injury  on  the  Mental   Po-wers The 

Tnenl:il  foiMlitiou  ol"  patienls  who  are  leeiivcring  or  who  nrv  8ii[ipo8eci 
to  lmv(3  recovered  from  hond-injury,  is  one  tliRl  doservea  attenlive  con- 
siderntion.  It  will  frequenlly  be  fuuiKl  ttiat  the  inentHi  powers  ar« 
weaktinedf  either  genenilly  or  in  one  Hpeoial  directitm.  The  memory 
may  he  impaired  for  words,  persons,  or  (hites.  Tlie  mind  cannot  gnup 
a  Biilijeet  or  cany  out  a  continuous  train  of  thonutit.  and  ia  incaiwhle 
of  fixed  attention  or  reasoning.  Delusions  of  vaii(»us  kin<ls  may  otrctir, 
especially  in  connexion  with  the  mode  of  oecurreuee  of  the  accident.  1 
bttvc  known  u  palient  to  give  the  most  consistent  and  detailed  accounts 
of  ihe  mode  in  wliith  his  head  was  injured,  vnrying  them  from  day  to 
day;  nml  every  one  being  fuUe,  but  believed  in  by  the  patient  al  the 
time.  The  p»ticnt  could  be  led,  by  a  process  of  questioning  and  sag* 
ge^tions  combined,  to  give  almost  any  verMon  that  the  interrogator 
debired  ;  and  this  with  great  circnmsiHniiality  of  detail.  This  ia  a 
matter  of  much  interest  and  importnnce  in  a  nie<lito-leg:d  aspect,  as  tt 
is  evident  that  an  individual  who  has  siislaiued  a  severe  injury  of  the 
l»eiid  uiighl,  in  perfect  good  faith,  give  an  entirely  ftiUe  account  of  tlie 
mode  of  inlliction  of  the  injury,  b^'  which  an  innocent  |K.'r:ion  might  be 
serioiiislv  compromised. 

Tlie  Secondary  Consequences  of  injury  to  tlie  brain  consist  of,  1, 
Infianinuition  ;  and  2,  the  l>cpo8it  of  i*us  and  rtther  iutiummatory  exu- 
dalious  upon  or  within  that  organ  and  its  ntemliranes. 

1.  TiiAUMATic  ENi^KniALiTis. — I ntlnmmatiun  of  the  l)rain  and  its 
membranes  from  injury  (  7'raumatic  Euc*'phalitu)  is  nn  utfeclion  of 
great  frequency  and  of  correB[»onding  importance.  It  is  specially  apt 
to  supervene  on  all  injuries  of  the  head;  though  the  liability  to  It 
neccbsarily  increases  with  the  severity  of  the  accident.  This  inflara- 
niation  of  the  bruin  and  its  Tnembraucs  mn^'  set  in  with  great  intensity, 
the  symptoms  of  phrenitis  heing  strongly  niaiked:  in  other  instance*, 
it  gradually  creeps  on  in  a  nIow  and  insidinus  manner,  not  attracting 
attention  until  it  Itns  given  rise  to  some  severe  and  ulterior  con^^equences, 
as  etfusion  or  suppuration,  when  its  f>ym[ttomu  Iwcoine  so  mixed  np  with 
those  oT  comprcftsifin  and  of  irritation,  as  to  make  the  exact  tliaguosis  of 
the  patient's  condition  tar  from  easy.  The  period  at  which  syinpturasof 
intlainnialion  of  the  brain  may  mauifest  thenisclvcH,  after  an  injury  of 
the  head,  varies  greatly.  In  some  instances  they  set  m  almost  imro^ 
dialcly  the  palient  has  recovered  from  the  ert'ccts  of  the  concussion  ;  tbe 
renclion  from  this  slate  gradually  assuming  an  inttannnatory  ehuracter. 
in  (filter  cases,  it  is  not  until  after  several  days  that  intlammntion  de- 
clares itself;  and,  again,  it  sonieiintes  happens  that  the  iutiummatory 
affection  d<»es  not  supervene  for  weeks  or  mouths:  but  then,  occnrriug 
perlinps  under  the  influence  of  comparatively  trivial  causes,  it  may  de- 
stroy tlie  patienU 

PathoUnjtcal  Changes^. — After  death,  we  usually  find  both  tlie  brain 
ant)  its  membranes  inllameil.  The  arachnoid  is,  however,  the  structure 
that  appears  principally  to  sutfer,  beiiiij  ihickenctl,  so  as  to  become 
milky  and  semi-opaque  Adherent  lympli  of  a  gix'enisli*yellow  color 
and  iqmque  jiurulcnt  appearance,  covers  one  or  IwLh  hemispheres  of  tlic 
bruin,  being  deposited  in  largest  quantity  at  Ihe  seat  of  the  injury,  and 
not  unfiequenlly  extending  across  and  into  its  BsHures,  occupying  espe- 
cially the  depressions  altout  its  base.  The  vascularity  of  the  brain  and 
its  membranes  is  greatly  increased;  tbe  atachnoid  being  reddened  in 
patches,  and  the  vessels  of  the  pia  mater  becoming  turgid  and  very 
numerous,  forming  a  vascular  network  over  the  surface  of  tbe  biraln. 
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The  einases  nlso  are  (listended  with  blooci;  the  cerebral  substance  ex- 
hibits nn  increase  in  the  nntnl>er  of  red  points,  bo  as  ofttm  to  prfficnl  a 
soniewliat  rosy  line;  and  the  ventricles  are  filled  with  re<Misli  semi- 
turbid  serum,  a  laifre  quantity  of  whii-li  is  effused  about  the  base  of  the 
brain.  In  some  of  ibe  raore  advanced  cases,  inflammatory  softening  of 
tUe  cei*ebral  substance  may  occur. 

SyntplnmH. —  In  considering  the  eymptoros  of  traumntic  encephalitis, 
it  is  useless  to  endeavor  to  make  a  distinction  between  the  inflammation 
of  the  brain  and  llial  of  its  membranes;  the  two  structures  being  always 
more  or  less  implicated  at  the  same  time.  The  most  practical  division 
of  this  disease  following  injury,  is  into  the  ctcule  and  the  chronic  or  Hub^ 
acute  ertr^'phnlitis. 

Acute  Enoephalitia  unnally  comes  on  within  eight-and-forty  honra 
of  ibf  inflicTion  of  the  injury.  Tl»e  patient  complains  of  severe,  con- 
stant, and  increasing  pain  in  bis  head;  the  sciilp  is  hot,  the  carotids 
brat  forcibly,  tlte  pupils  are  contracted,  the  eyes  intolerant  of  lip^ht,  and 
the  ears  of  noise;  the  puUe  is  full,  vibrating,  and  bounding;  find  wake- 
fulness, with  delirium,  usually  of  a  violent  character,  speedily  comes  on. 
All  the  symptoms  of  severe  constitutional  pyrexia  sol  in  at  the  «ame  time. 

Under  active  and  proper  trealm<'nt,  this  condition  may  gradually  sub- 
side until  the  health  is  re-erttablished,  but  more  commonly  ihe  symptoms 
of  inflammation  merge  into  those  of  compression:  the  delirium  becoming 
replaced  partly  or  entirely  by  stupor,  from  which  the  patient  is  roused 
with  diflBc-ulty.  tlie  pupils  gradually  dilating,  the  breathing  becoming 
heavy  and  stertorous,  the  pulse  sometimes  continuing  with  its  former 
rapidity,  at  others  becoming  slow  and  oppressed.  The  skin  is  hot  but 
elnmuiy;  the  patient  falls  into  n  heavy,  dull,  unconscious  state,  wliich 
alternates  with  i-onvulsive  twiichings  or  Jerkinjja,  and  occasional  deliri- 
ous outbreaks.  As  death  ajiproaches,  the  spliineters  become  relaxed, 
tl»e  pul^e  more  feeble,  the  surface  eooler,  and  the  coma  more  intense  and 
continuous,  until  the  patient  sinks  from  exhaustion  and  compression 
conjoined.  In  cases  of  this  kind,  pus  may  be  found  upon  the  surface  or 
within  the  substance  of  the  brain,  in  one  case  Iving  dilfuseil,  in  the  other 
collected  into  a  more  or  less  distinctly  cireumscrihed  abscess.  In  other 
cases,  again,  the  symptoms  of  compression  appenr  to  l>c  induced  by  a 
thick  layer  of  lymph  lying  upon  the  surface  of  the  brain,  or  by  a  quantity 
of  serous  fluid  being  poured  out  into  the  ventricles  and  about  the  base. 

Chronic  or  Subacute  encephalitis  is  the  most  interesting  and  iro- 
portnnt  variety  of  iiiflairimalitiu  lolloping  injuries  of  the  head.  It  may 
C^me  on  a  few  da^'s  after  the  infliction  of  ihe  injury,  or  not  until  months 
have  elapned.  It  may  arise  from  accirleuts  that  simply  indicate  the 
skull,  as  well  as  from  those  that  directly  affect  the  brnin  and  its  mem- 
hranos.  The  patient  in  many  cases  has  apparently  recovered  entirely 
fi-ora  the  accident,  though  in  others  it  will  be  found  that  s<»me  one  symp- 
tom indicative  of  the  brooding  mischief  still  continues,  such  as  headache, 
or  impairment  of  sight  or  of  liearing.  Occasionally,  the  coming  mis- 
chief is  foreshadowed  by  unUMual  irritability  of  temper,  by  loss  of  mental 
rigor,  or  by  some  other  functional  disturhance  of  the  brain.  In  such 
cases  the  subacute  encophnliiis  may  suddenly  come  on,  ushered  in  per- 
haps by  an  aggravation  of  the  persistent  symptom,  or  by  an  epileptic 
fiL  In  other  cases,  the  symptoms  set  in  suddenly  without  any  warning, 
but  nsdally  with  much  intensity,  and  speedily  prove  fatAl. 

The  Symptoms  of  subacute  encephalitis,  when  it  has  fairly  set  in,  ron- 
sist  of  those  of  inflammation,  irritation,  and  compression  of  the  l>rftin 
coujotniMl;  in  some  cases  one,  in  other  instances  another,  of  the  condi* 
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lions  appearing  to  predominate.  The  irritation  and  inflammation  pro* 
ceod  (roin  the  increnRod  vascular  nction;  the  comproc&ion  fmni  the 
effusion  of  serous  fluid,  or  pus,  or  o(  lymph.  The  g*vi»ptoms  consist  of 
pain  in  the  head  with  hent  ol' the  sculp,  and  eitht'r  dilatation  orontrac- 
tlou  of  the  ])upils,  occasionally  one  being  dilated  nnd  the  other  con- 
tracted. Squinting,  intolerance  of  light,  ticliritim,  moaning,  or  Bcreani- 
ing,  unconseiouBneas,  with  cf>nvuUive  Iwilchings  of  tlie  limbs  anil  face, 
commonly  occur  with  the  ordinary  symptomatic  lever;  and  lastly  symp- 
toms of  coma,  rnjiidly  tenninatincr  in  death. 

In  the  snhacnle  encephalitis,  the  same  appearances  are  verj-  generally 
found  afler  deatli,  aa  in  the  more  acute  form  of  the  nlTcction ;  but  com- 
monly the  arachnoid  membrane  is  principally  affected.  So  constanlly 
is  this  the  cHsef  tliat  some  Surgeons  have  proposed,  and  not  aUogether 
with  injustice,  to  apply  tlio  term  arachnitin  to  this  form  of  trarimatic 
encephalitis,  looking  upon  the  inflammation  of  the  arachnoid  as  the  prin- 
ci{>al  lesion. 

2.  Intbacranial  Suppuration. — This  may  he  of  three  distinot  kinds: 
— rt.  Sulicraniiil ;  b.  Intrameningeal ;  c.  Cerebral. 

a.  The  Subcranial  form  consists  in  the  deposit  of  pus  between  the 
skull  and  the  dura  mater.  It  always  occurs  at  the  point  struck,  and  is 
limited  or  circnmscrilk-d.     U  is  never  ihe  result  o(  coutrertntp. 

Three  conditions  may  lead  to  lliis  variety  of  intracranial  suppuration. 

a.  A  blow  on  the  head  which,  with  or  without  wound  of  the  scalp  or 
ft-RCluro  of  the  skull,  causes  a  aep.Tration  of  the  dura  mater  from  tb« 
bone,  leaving  a  cavity  in  which  inflammatory  effusions  and  eventually 
pus  collect. 

0.  A  blow  on  the  head  causing  necrosis  of  the  bone,  either  by  simple 
severe  contusion,  or  by  detaching  it  from  the  dura  mnter  and  stripping 
off  the  pericranium — thus  disturbing  its  vascular  connections,  and  so 
giving  rise  to  suppuraiion  under  the  injured  portion  of  bone. 

y.  The  irritation  uf  splinUTs  of  the  inner  table  in  cases  of  ordinary 
depressed  or  of  punctured  fractures  of  the  skull,  causing  chronic  inflam- 
mation of  the  dura  mater  nnd  eventual  suppuration.  In  thene  cases  it 
is  often  found  asswialcd  with  one  or  both  of  the  next  varieties. 

6.  The  IntrameniDgeal  form  consists  in  the  accumulation  of  pus,  or 
of  greenish  puriforin  lymph,  in  the  cavity  of  the  arachnoid,  or  in  it« 
deposit  in  the  pia  niatcr.  It  is  usually  widely  difl'usod,  moat  generally 
beneath  the  part  struck ;  but  sometimes  on  the  opposite  side  of  the  head, 
always  more  towards  the  vertex  than  in  any  other  part.  It  commonly 
occurs  in  ])er8onB  of  low  vitality — in  pyiemic  cases — and  is  associated 
with  typhoid  symptoms. 

c.  1'he  Cerebral  form  is  usually  met  with  as  a  distinct  circumscrilted 
abscess  in  the  white  substance  of  Llie  hemispheres,  often  associated  with 
the  last  variety,  and  occurring  in  individuals  of  low  or  unhealthy  habit 
of  body.  Jt  n)ay  occur:  —  1.  At  ti\e  seat  of  injury;  2-  liy  rimtrr't'oup; 
or,  3.  It  may  be  the  consequence  of  the  lo<lgment  of  foreign  bodies  id 
the  brain. 

The  formation  of  pus  within  the  skull  is  a  sequela  of  much  interest  in 
injuries  of  the  head;  and  an  endeavor  has  l>een  made,  especially  by  Pott, 
to  lay  down  llie  rules  by  which  its  occurrence  may  be  accurately  deier- 
zuined.  Tiius  it  hns  been  said  thnt  if,  during  the  continuance  of  ence- 
phalitis, fits  of  shivering  come  on,  fuUowe<l  by  the  gradual  8U|>ervenllon 
of  coma,  which  alowlj-  becomes  more  and  more  complete,  whilst  the  con- 
Btitutionnl  symptoms  of  inflamntution  do  not  subside;  and  if,  nt  the 
same  time,  a  puffy  swelling  form  upon  the  uninjui'e<l  scalp,  or  the  wound, 
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if  there  be  one,  l»ecorae  pale  and  ceaae  to  discharge,  the  pcricrantam 
aeparntiiig  from  the  lione,  which  ia  seen  to  be  yellowish  l>rown  and  dry, 
an  abscess  will  hiivc  formed  under  the  akuH;  and  Airther,  that  in  all 
prolwibility  its  seat  will  correspond  to  those  clianges  in  the  sculp  and 
pericranium,  which  are  due  to  the  bone  having  lost  its  vitality  by  being 
separated  from  the  dura  mater  by  the  subjacent  abscess. 

In  many  eases, doubtless,  tliis  progression  of  constitutional  symptoms, 
accompanied  by  the  two  l(»oal  signs  just  mentioned,  has  afforded  proof 
of  tlie  existence  of  intracranial  suppuration.  It  but  seldom  happens, 
howei'er,  that  the  signs  attending  tlie  tbrmation  of  pus  within  the  skull 
occur  in  the  distinct  order  and  with  the  decree  of  precision  above  stated. 
In  the  great  majority  of  cases,  the  Surgeon  can  only  suspect  the  presence 
of  pus  from  the  symptoms  of  iuHammation  terminating  in  paralysis  or 
coma,  liut  he  cannot  say  with  certainty  that  pus  lias  formed,  for  the 
coma  may  arise  from  the  pressure  of  oilier  effusions ;  but  if  the  puffy 
swelling  of  the  scalp  or  the  separation  of  the  pericranium  occur,  with 
exposure  of  dry  and  3*eUow  lione,  with  hemiplegia  on  the  opposite  side, 
then  he  may  feul  himself  justified  in  giving  a  more  positive  opinion  as  to 
its  existence  in  some  situation  within  the  cranial  cavity,  probably  be- 
neath or  in  the  immediate  neighhorliood  of  the  part  thus  affected. 

Pyaemia,  with  its  charnctcrislic  visceral  secondary  abscesses,  is  by 
no  means  an  unfrequent  complication  of  injuries  of  the  head.  It  may 
occur  as  a  consequence  of  any  lesion  of  the  scalp,  skull,  or  brain,  in 
which  the  |>ntient  survives  stilHcicnlly  long  for  the  development  of  tlie 
characteristic  phenomena  of  this  disease.  Hence  it  is  chictly  after  the 
slighter  forms  of  cerebral  injury  that  pyiemia  and  secondary  almce^sea 
bave  I>een  met  with  ;  occasiou.illy  after  wounds  of  the  scalp,  rarely  after 
those  of  the  brain  or  its  membrnneH,  but  more  commonly  and  not  unfre- 
quently  after  injury  of  the  skull,  more  especially  after  severe  contusion 
of  the  bone  without  fracture. 

The  sequence  of  pathological  phenomena  in  these  cases  Is  the  same 
that  is  observed  in  all  in  which  pyiemia  follows  injur}'  or  wound  of  the 
osseous  structures.  The  part  of  the  bone  that  is  struck  usually  necroses; 
inflammation  and  suppuration  are  set  up  in  the  surrounding  portions  of 
the  skull  ;  the  cnncetli  of  the  diploe  become  filled  with  pus;  its  veins, 
which  are  large  and  sinuous,  inflame,  and  become  the  media  of  trans- 
mitting septic  material  to  the  general  circulation;  the  ordinary  consti- 
tutional symptoms  of  pyietnia  develop  themselves,  an*!  secondary  al)- 
loesscs  eventually  form  in  the  lungs,  liver,  and  joints,  with  lowly 
oi^aniscd  plastic  effusions  into  the  serous  cavities,  mora  particularly 
those  of  the  pleura  and  pericardiutn.  The  older  writers  on  Surgery  had 
noted  and  had  marvelled  at  the  strange  phenomena  of  hepatic  abscess  fol- 
lowing slight  head  injuries, and  had  generally  overlooked  the  occurrence 
of  sceonilary  deposits  in  other  organs  and  structures.  More  modern 
investigation  has  shown  that  these  abscesses  are  pyn?mic,  that  they  are 
a  part  of  a  general  purulent  infection  of  the  system,  and  that  they  almost 
invariably  arc  accompanied  by  pulmonary  abscesses:  indeed,  it  is  these 
and  not  the  hepatic  that  are  the  common  consequences  of  py<emia  re- 
sulting from  cerehral  injury.  Of  eighteen  coses,  P.  Hewett  (bunil  the 
lnng«  studded  with  abscesses  in  thirteen,  and  the  liver  in  three;  and  of 
these  three,  in  one  case  only  was  the  liver  alone  affected.  It  has  been 
supposed  by  some  that  intracranial  suppuration  is  a  necessary  prvcursor 
of  these  secondary  abscesses :  that  it  frequently  co-exists  is  undoubted — 
we  often  meat  with  pus  in  these  cases  between  the  dura  mater  and  the 
contused  bone;  but  to  suppose  that  it  is  a  necessary  couoomitant,  is  aa 
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error.  I  have  seen  cases  in  which  tho  most  extensive  secondary  deposits 
were  roiiiid  in  the  lungs,  livur,  joints,  Ac,  but  in  which  not  a  drop  of 
pus  existed  in  the  interior  of  the  skuU  in  any  part;  hut  1  have  never 
seen  a  case  in  which  the  Hiploe  aroiind  tlie  injnrctl  bone  liid  not  contain 
pus  sumetimcs  difTused  thruugh  itB  cells,  sumetiines  filling  il4  venous 
sinuAos. 

Wlien  intracranial  suppuration  co-exists  with  secondary  py«mic  de- 
posits, the  syniptoros  of  ihe  two  conditions  bci^'oino  so  mixed  np  »»  U> 
lead  to  considerahle  ditliculty  in  dingnoMia;  but  when  tlie  intracranial 
suppuration  ia  not  establislied,  there  may  be  a  complete  absence  of  all 
cerebral  dieturbnnee,  whilst  the  alternating  rigors  and  heat  of  pyiemiji^ 
the  oppressed  bientliiiig, or  the  hepatic  tenderness,  with  hiccup  or  recur — 
ring  sickness,  and  the  ariicitlnr  tcndeiTicss,  give  unmistakable  cvklenc^s^ 
of  the  I'onnation  of  ficcondary  abscesses. 

The  prognosis  of  these  cases  is  necessarily  most  unfavorable.  I  donb^  ^c:^ 
much  whether  recovery  is  possible  when  once  pyremia,  conseqnent  or*"  ^d^ 
head  injury,  has  advanced  to  the  formution  of  secondary  visceral  abcr^^^ 

SCPftflCS. 

TuEATMKNT. — The  treatment  of  these  various  cerebral  injnrien.and  o-*r»  jfe 
llieii'  concomitant  atfecLions^  is  one  of  the  most  important  and  ditflcnl  X  "^| 
stdjocts  that  can  arrest  the  Surgeon's  attention ;  tho  difficulty  de|M>ndinK  «nr  mnt 
in  a  great  measureon  the  various  conditions  that  have  ju&t  been  de*icrii'e»'^»'«  *<' 
not  occurring  in  prnctice  with  that  amount  of  distinctness  and  partic<r»  ^^-cn- 
larity  by  which  their  characters  can  alone  be  conveyed  in  dcseriptioirw' 
but  being  associated  together  in  such  a  way  that  the  exact  state  of  thi 
patient  cannot  so  readily  be  made  out.  There  are  few  cases,  indred,  i 
which  praclifal  tact  and  a  nice  discrimination  an<l  analysis  of  sympioinr:*^  -ms 
are  more  required  than  in  lliose  now  under  consideration.  It  woidc* 
however,  ho  useless  to  attempt  to  drscrilie  the  shades  and  modiflenlion* 
of  treatment  required  in  the  tnaniigeinent  of  the  dirttTent  groupings  f9 
these  various  forms  of  traumatic  cerebral  disturbance.  We  must,  tUer*"^  ^?rc- 
fore,  content  ourselves  with  describing  the  Irealmt-ntof  eacli  state  lir*'adB  ^^1 
and  separately,  and  It-ivve  the  consideration  of  ihe  varieties  thai  corr: 
monly  prppcnt  theTusclves  in  [)rartico  to  the  discretion  of  the  Surgeon —  «■». 

In  the  Treatmftnt  of  Concussion,  the  first  great  indicati^-n  is  r 
re-cstalilish  the  depressed  energies  of  the  circulation  and  of  the  nefvoi 
system.     In  effecting  thi«,  we  must  be  careful  not  to  overaiiroui.tti 
patient.     The  safest  practice  is  that  which  is  applicable  to  the  l^ 
of  shock  generally; — to  wrap  the  patient  up  warmly  in  blanket*,  i-  ,  - 
hot  bottles  around  him,  or  to  empU»y  frictions  to  the  surface,  and,  wlu^ 
he  is  sutTlcit'ntly  recovered,  to  allow'hiin  to  swallow  a  small  quantity 
warm  tea.     Alcoholic  stimulants  of  all  kinds  should  be  nvoifled  ;  uule^ 
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lion  of  the  nervfiiiH  energy  be  su  great  tliat  reactic»u  cano  ■ 
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caationary  fneiiaure,  in  order  to  prevent  undue  reaction  and  inflnminatory 
mischief  following  on  lieud-injuries.  Pcrhnps  our  predeoessora  erred  iu 
the  too  frequent  nnd  liberal  use  of  the  liiucel  in  these  CAHes — I  believe 
that  Surgeons  of  the  present  day  are  too  spariuLf  in  its  use.  In  the 
joung  and  robust  the  best  possible  effects  follow  venesection  in  head- 
injuries,  to  the  extent  of  from  12  to  l*i  ounces.  In  oliildron,  leeches 
advantaceously  tnke  the  place  of  »he  lancet.  The  patient  should  be  freely 
purged,  kept  ou  a  low  diet,  and,  above  all,  should  remain  quiet  iu  bed  for 
some  days. 

Should  impftirment  of  the  mental  faculties  or  senses  be  left,  the  more 
prudent  plan  will  he  to  have  recourse  to  a  mild  antiphlogistic  treatment, 
consibting  of  leeching,  cupping,  blistering,  the  introduction  of  a  seton 
in  the  nape  of  the  neck,  purging,  and  more  especially  a  mild  mercurial 
course,  with  strict  avoidance  of  all  mental  and  bodily  stimulation.  The 
patient  must  be  carefully  watched,  and  kept  under  proper  supervision 
for  some  length  of  time,  as  serious  symptoms  are  apt  suddenly  to  declare 
themstdves. 

When  Aoute  Inflammation  of  the  Brain  or  its  Membranes  has 
come  on,  at  whatever  period  ufler  the  injury,  active  treatment  fth<Hild  be 
at  once  adopted.  The  head  must  l>e  shaved,  and  an  ice  bladder  kept 
coDslantly  applied.  Bloe<Iing  from  the  arm,  repeated  as  often  as  the 
pulse  rii*es,  as  well  ns  by  cupping,  or  leeches,  sliouUl  be  ha<l  recourse 
lo  ;  the  bowels  should  be  freely  openefl,  and  rigid  abstinence  must  he 
enjoine«l,  the  patient  at  the  same  time  being  couGned  to  a  quiet  and 
darkened  room,  and  removed  from  all  causes  of  excitement  of  the  spe- 
cial senses.  Calomel  should  then  be  administered,  so  as  speedily  to 
affect  the  mouth.  As  the  disease  assumes  a  chronic  form,  the  same 
general  |ilan  of  treatment,  modilieil  according  lo  the  intensity  of  the 
inflammatory  affection,  must  be  persevered  in,  the  patient  being  kept  for 
A  length  ol  time  aller  the  subsidence  of  utl  tlie  symptoms  in  a  state  of 
coniplete  quietude. 

The  Subacute  encephalitis  which  occasionally  follows  injuries  of 
the  bend,  evt-n  at  a  remote  pi-riod  from  their  infliction,  is  moHl  dangerous 
and  unmanageable^  being  very  apt  to  terminate  in  loss  or  impairment  of 
the  scnsi-s,  in  diminution  of  intellectual  power,  or  in  local  paralysis. 
Much  of  the  ditl)cuity  in  it»  treatment  appears  to  arise  fcom  the  fact  that 
the  inflammation  is  oflen  of  a  low  asthenic  type,  consequently  not  ad- 
mitting active  depletory  measures. 

Ill  this  disorder  the  bei^t  results  arc  obtained  by  the  proper  Rdroinis- 
tration  of  mercury  and  the  employment  of  counter-irritant*.  The  best 
mode  of  adminiidtering  the  mercury  is  to  give  half  a  grain  or  a  grain  of 
calomel  every  four  or  six  lioura  until  the  gums  are  affected,  and  to  keep 
up  the  cfft'Ct  by  diminishing,  but  not  leaving  off  the  drug.  The  repeated 
application  of  blisters  over  the  shaven  scalp  is  perhaps  the  most  useful 
form  of  counter-irritation;  to  which,  in  more  chronic  cases,  a  seton  in 
the  nerk  may  be  added.  So  long  as  any  symptoms  of  inflammation  con- 
tinue, thih  plan  of  treatment  must  l>e  steadily  kept  up. 

The  treatment  of  Cerebral  Irritation  will  require  to  be  varied  in 
different  stages  of  this  condition.  In  the  early  stage,  the  treatment  that 
I  have  lound  most  successful  is  of  a  negative  character,  and  cousisls  in 
the  avoi<lance  of  all  active  measures.  No  good,  but  much  harm,  may 
resolt  from  bleeding,  purging  and  mercurialising  the  patient.  Complete 
read,  the  removal  of  all  mental  tiin\  sensual  exeitetnent,  shaving  the  head, 
the  application  of  ice,  a  mild  a|>erienC  or  an  occasional  enema,  are  all 
thai  can  be  done  in  the  way  of  medical  treatment.     As  the  couAlilutioual 
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powers  are  depressed,  they  must  not  be  too  much  lowered  by  compte  ^aN* 
abHtincncc  from  food,  un«l  Binall  qiiaiiLitivs  of  slimularils  rimy  uAual_^B\^ 
be  ftdviihtflgeotisly  given.     A  tea.s|niohful  of  brandy  in  n  little  water,  ot 

beot'-ten,  every  hour  or  two,  Bcrordiiig  to  the  coiulition  of  the  ptiUe  a^r  .^bA 
thf  temperature  of  tiic  ^kin,  will  gt»ncriilly  be  n.*qnired.  In  some  eas^  .^ses. 
wlurt*  I  here  is  great  reRllessncsB,  and  some  delirium,  wilhont  any  sign  ^r\  o( 
eneophalitis  having  Rupervened^  chloral  will  l>e  found  of  j;roat  value,  ^.,0 
on  o|iiale  even  may  be  given  to  quiet  the  patient  and  induce  sleep.  Tl:  fi  ^h: 
cerebral  irritation  is  llie  only  form  of  primary  cerebral  disturbance  ^^ 
wlik-h   I   have  seen  opiat/cs  act  beneficially ;  but  their  administration  r  i 

quires  great  care,  and  must  not  be  ventured  on  if  there  be  any  elevati   v-^. 
of  temperature  or  quickness  of  pnlse.     After  a  time  tliese  signs  of 
presifion  give  way  to  those  of  subacute  meningitis,  the  patient  bee 
noihy.  shoaling  and  crying,  restless  and  sleepless.     At  this  period,  a 
in  such  circumstances,  venesection  may  be  practise<l  with  great  advi 
tage.     The   Ideeding  should   be   fulluwed  up  by  the  a<lminiatration 
bromide  of  potassium  or  of  chloral,  and  ultimalely  by  the  more  spc 
treatment  of  meninvfal  irritation. 

Jn  all   eases  uf  Coma  fVom  Compression,  the  pressure  must  -  be 

relieve<I  before  it  can  be  expected  thai  the  coma  will  subside.     liut,  Ik*- 

sides  thiH  great  and  obvious  iudiealiou,  which  must  be  carne<1  out^Vtia 
did'ereni  ways  aeeordintr  to  the  nature  of  the  compressing  cause.  Ih-  .^■ero 
are  certain  general  ioiisideruLions  to  be  attcndefl  to,  liy  which  the  pattet  ^^mt'N 
condition  may  be  much  relieved.  Thus  the  Itowels  slioubl  be  t'rc  ■^gi^ely 
opened  by  placing  a  drop  of  croton-oil,  mixed  with  a  little  miieilage,^.  — i  ^"^ 
the  patient's  mouth,  or  Ity  the  use  of  oleaginous  or  terebinthiuate  e  -ss^^"^ 
ninta.  The  urine  is  to  be  drawn  off  twice  in  the  twenty-four  hours,  W  ^^** 
room  darkened  and  kept  quiet,  and  ice  or  au  evAi)ornting  lotion  appl  M-  *^^^ 
to  the  head. 

When  symptoms  of  compression  occur  as  the  result  of  inflammai-  ^  *""** 
iwHi/iV  the  **/"«//,  the  treatment  liecoraes  surrounded  by  dittUMili!****. 
notwiihsianding  that  antiphlogistic  measures  have  been  pu-ihe<l  i 
fuU  extent,  riyors  occur  nnd  ernna  supervene^  conjoined  with  a  ■ 
amount  of  conUnnous   inllnmniatory  action,   the  question    will   alw;- 
nri!*e  us  to  whether  treptiiuing  should  be  lia<)  recourse  to  on  the  sup( 
sition  of  mrittor   havinj^  formed.     In  these  eases  two  great  ditBculU 
piX'sent  Ihemselves;  the  lirst  has  reference  to  the  existence  of  pus  witl-M 
the  Kkull,  nnd  the  second  lo  its  situation. 

Th**  question  ns  lo  the  netiml  existence  of  Pus  vrithln  the  SV*^  ^^"^"^ 
and  lo  tlie  dependence  of  llie  symplomn  of  coma  upon  the  comp 
exercised  by  the  purulent  deposit,  is  always  a  dilHcult  one  lo  n..  i  - 
Tlivro  are,  as  has  already  Iwen  state<l,  no  absolute  and  uneiiuivo-*:^^^ '" 
eymplouih  indicative  of  the  formation  of  pus  within  the  akull;  »vr»  "'■•'"*- 
loms  eloHeiy  eimidating  those  that  accompany  its  presence  l*t*ing  ofTT  V  * 
proiinced  l»y  ihe  etJu^ion  of  Hcrnm,  or  of  puriform  lymph,  on  the  In — *  *' 
or  lis  mendtranes.  But  although  there  umy  not  lie  any  symploui*  t'  —^'^ 
uijequivoeallv  indicate  the  formation  of  pus  in  this  situation,  the  S«^— ^ '"^ 
Uettit  Ifc  not  tin  frequently  enahletl,  by  tlie  assemblage  t>f  froneral  s>'^  ~"n)/^ 
I  -<,  Lo  indic'ttie  its  existence  with  considnrable  nccnr^:^^^-^**/' 
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iind  bo  there  circum8cril>0(1,  or  so  extensively  difTiisod  as  not  to  be  capa- 
ble of  complete  evacuation.  That  these  difflcnUies  are  real,  must  be 
obvious  to  evfi'y  practical  Surgeon;  fintlin  illiistrntion  I  may  mention 
the  foUowing  two  closes,  out  of  many  that  I  have  witnessed. 

A  man  was  ndinilted  into  University  College  Hospital  with  an  exten- 
sive Incrraled  wouml  of  the  scalp,  denuding  the  pericranium.  He  con- 
tinued free  from  all  cerebriil  diHturbance  until  the  tenth  day  after  the 
aecident,  when  he  complnincd  of  headache,  and  had  a  quick  pulne  and  a 
hot  skin.  At  this  liiue  it  was  observed  that  the  denuded  pericranium 
had  separated  from  the  skuil.  He  was  treated  l)y  active  antip!iloj»istic 
means,  the  symptoms  subsitling,  and  went  on  favorably  until  the  thirty- 
fourth  day«wlien  suddenly  he  became  delirious  and  unconscious,  though 
easily  roused  when  spoken  to  loudly,  and  then  answering  rationally; 
his  pulse  fell  to  48.  He  died  on  the  thirty-ninth  day,  comatose.  On 
examination  after  denth,  the  pericranium  was  found  detached  at  the  seat 
of  injury  ;  untler  this  the  dura  mater  was  thick, yellow,  and  opaque,  but 
no  pus  was  observable.  On  separalinj^  the  hemispheres, however, a  lar^^e 
abscess  was  f<>un<l  situated  d*»eply  in  the  anterior  |r»l>e  on  the  injured  side 
and  protrudiiig  into  the  median  lissurc.  It  contained  about  one  ounce 
of  pus.  In  such  a  case  as  this  trephining  woidd  evidently  have  l>een 
useless;  for,  althout^h  it  was  probable  that  there  was  pus  within  the 
ftkull,  yet  its  scat  could  not  have  been  diagnosed,  and  the  abscess  could 
never  have  heen  readied. 

Another  case  that  was  admitted  into  the  Hospital,  was  that  of  a  man 
who  had  received  a  large  Incorated  wountl  on  the  left  side  of  the  sculp 
in  con*»equence  of  a  fall.  There  was  no  injury  to  the  bone^  and  the  pa- 
tient went  on  pc'ifvclly  well  until  the  seventy-seventh  day,  the  wound 
having  cicatrised.  He  was  then  suddenly  neized  with  hemiplegia  ot  the 
right  side,  from  which  lie  recovered  partially  on  lM?ing  bled  ;  some  twitch- 
ing of  the  muscles,  however,  contiuned.  On  the  ninety-ninth  day  after 
the  aco.idenl  he  became  comatose,  and  was  irephined  by  S.  Cooper,  but 
without  relief,  dying  with  symptoms  of  compression  of  the  Uratii  on  the 
third  day  after  the  operation.  On  examination  thick  3'ellow  lymph  was 
found,  covering  the  whoh'  of  the  upper  surface  of  both  hemispheres, 
lying  between  the  arachnoid  and  pia  mater,  and  extending  into  the  sulci 
J>eiwccn  the  convohitions.  There  was  an  abscess  in  the  substance  of 
thv  bruin  on  tlie  surface  of  the  right  hemisphere,  on  the  side  opposite  to 
the  seat  of  injury.  Here  also,  though  the  symptoms  were  well  marked, 
and  the  tbagnosis  as  to  the  existence  of  pus  correct,  trephining  wa-^  use- 
lew,  as  the  pus  couhl  not  be  evaciinted.  These  cases  serve  to  indicate 
the  didlculties  that  surround  any  operation  with  the  view  of  evacuating 
matter  from  within  the  cranium. 

When,  however,  the  symptoms  of  inflammation  have  been  interrupted 
by  an  attack  of  rigors  followeti  b^'  coma,  or  accompanied  by  hcruiplegio 
|»aralysis  on  the  side  ojiposite  to  the  seat  of  injury,  with  the  formation 
of  a  pntfy  swelling  of  the  sc;dp,  or  by  the  separaiioii  of  the  pericranium. 
and  the  exposure  of  yclh'W  and  dry  Ikmic  at  the  bottom  of  the  wound, 
there  can  be  little  doubt  that  the  Surgeon,  though  bearing  in  mind  tlic 
extreme  uncertainty  of  the  ca^e,  miglit  be  justified  in  tre[)hiuing  at  the 
seat  of  local  ohnnge  or  of  injury,  in  the  hope  of  fluding  and  evacuaiing 
pus  deposited  l>eiicath  the  skull,  and  thus  giving  the  patient  his  only 
chance  of  life.  And  indeed,  if  the  I'jcol  changes  just  described  be  well 
marked,  the  bone  being  dry,  having  lost  its  vitality,  and  not  bleeding 
from  the  diphxi  when  cut,  the  probability  of  Unding  pus  immediately 
beneath  the  trephine  aperture,  and  seeing  it  well  up  by  the  aide  of  the 
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instrument  as  the  bone  is  peiTorated,  is  very  great.  AntJ  slioaKi  it  not 
met  wiih  there,  ami  the  dura  mater  sippenr  bulging,  ami  wiiUoiit  [ 
tiou — for  the  absence  of  ihe  ordinary  pulsatile  luovemeut  of  the  brain 
is  an  important  iliagnostii;  siu;n  in  these  cases,  indicating  abscess  cither 
under  the  dura  mater  or  in  the  brnin  subslnuee — an  incision  might  even 
be  made  throu^li  thie  membrane,  in  the  hope  that,  the  abaoesa  being  cir- 
cumscribed, the  escape  of  the  pus  mi^lit  be  facilitateil.  Should  Uiis 
attempt  tail,  there  are  fe«v  Surgeons  who  woubl  Luive  the  hardihood  to 
follow  the  example  of  Dnpuytren,  who  plunge<i  a  bistoury  in  llje  sub- 
stance of  llie  brain,  and  thus  luckily  relieved  the  patient  of  an  iibsce*ia 
in  this  situation.  Yet,  even  though  pus  be  actually  found  under  the 
skull,  between  it  and  the  dura  mater,  and  be  evacuated,  I  fear  that  the 
patient's  cliauces  itf  recovery  will  not  be  very  maLeriaily  increased,  as 
tlie  encephalitis  will  cnnlinue,  and  eventually  lead  lo  bis  death.  In  my 
own  experience,  i  have  never  met  with  a  case  of  recovery  in  these  cir- 
cumstances;  and  P.  Hewett  states  ttiat  the  sncces^sful  termination  of  « 
case  of  trephining  for  pus  within  the  skull,  even  between  it  and  ihu  durft 
mater,  is  all  but  unknown  to  Surgeons  of  the  present  day.  Vet»  In  tli« 
face  of  this  unfavorable  proH]>ect,  it  appears  to  me  that  tre|>tiiuiug  is  the 
proper  course  to  pursue.  There  can  be  no  doubt  from  the  record*  of 
surgery,  that  patients  have  occasionally  rccovereii  who  have  been  tre- 
phined for  intracranial  suppuriiLinn ,  and,  as  tike  pus  cannot  evacuate 
itself,  it  is  perfectly  certain  that  dciitli  must  ensue  if  it  ha  not  let  o 
As  the  only  chance  of  life,  therefore,  is  in  the  use  of  the  trephine,  it 
pears  to  me  lo  t>e  proper  to  have  recourse  to  this,  however  doubtful  to 
be  the  restdt. 

The  Treatment  of  PyaBmia  from  injury  of  the  skull  must  bo  c 
ducted  on  lluiJ^e  ordinary  mcdicid  principles  that  guide  us  iu  Uie 
agement  of  pyternia,  Irom  whatever  cause  arising.  There  is  only  o 
point  of  a  purely  surgical  character  connected  with  it,  and  it  is  tti 
Should  recourse  [>e  had  to  trephining  iu  cases  of  contusion  of  the  eraui 
as  a  means  of  pi  eventing  the  development  of  pyicmia?  In  answer  loth: 
I  wouUl  say  thnt  experience  has  not  demonstrated  the  utility  of  t 
proceilure;  that  it  is  impossible  in  any  given  ca.se  of  contui«ian  of  1 
cranium  to  sny  whether  necroni**  or  suppuration  of  the  bruised  bono 
occur;  that  it  is  extremely  dilllcult  to  limit  the  extent  of  that  proU\ 
necrosis,  and  lo  remove  it  all  by  the  trephine;  that  the  ofK'ratiou 
ia  attended  by  grave  dunuers  of  its  own,  and  inUict-s  an  additiouul  iiP 
jury  on  the  <lipl«H';  that  it  can  scarcely  be  considered  as  likely  to  Iw  at- 
tended by  an>  benetit  in  rescuing  the  patient  from  the  |>otisible  dangvr 
of  pyicmia;  and  that,  therefore,  in  the  face  of  such  uucerLainUes  and  uf 
such  posHihte  dangers,  so  aodous  au  operation  aa  trephluin^  the  skull  ia 
not  justtiuble. 
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CoNTXJSlojffB  OP  TtiB  ScAhp  from  blows  arc  of  common  oecarrrnr»» 
present  some  peenli.-iritic9.  However  severe  the  contusion  may  br, Tt 
seldom  happens  that  the  sctdp  sloughs.  This  is  evidently  owing  to  Ui« 
great  vasculnrity  and  consequent  active  vitality  of  the  integumenlaof  the 
bead.  In  many  cases,  a  contusion  iu  this  situation  is  followed  by  cod- 
sidernble  extravusntion  of  blotnl,  raising  up  the  scalp  into  a  aon-fluctu- 
ating  tumor.  U  occiisioually  hnp|)ens,  esi>eeially  in  blowe  on  the  bciuls 
of  eUildren,  that  this  cxlriivusatioii  gives  rise  to  the  supposition  that 
fractura  exisLa,  owing  to  the  edge  of  the  contusion  feeling  Uanl,  irtiSUl 
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llic  centre  is  soft,  apparently  froio  the  Oepressioo  of  the  subjacent  bone- 
In  »oine  cflsos,  uideeil,  tliis  flecepttve  ft^eling  will  occiu'  wiihoiit  any  coii- 
tidcriible  extravasation  of  blood  under  the  scalp,  the  Ucpreaited  centre 
beiug  due  lo  the  cunipreHsion  of  ihe  ^calp  hy  llie  blow  tliat  h^m  been 
indicted  upon  it.  Thia  I  liave  sl-ch  occ»sii>n:iliy  in  oUildreii  in  whom  ihc 
scalp  ia  aofl  and  sonietvliat  »iK>ii|j:y.  The  ditficulty  of  distingiiiahing 
between  HUch  an  extravasation  nn<l  a  piece  of  depressed  bone,  id  oflen 
8u  great  aa  Lo  uiiiilend  the  most  experienced  >^ur^eou8.  Uttunlly^  it  can 
1>e  etfecteil  by  fei'liiig  the  smootli  bone  at  the  botioni  of  the  Aolt  central 
depreasion,  and  by  an  absence  orsytnptoins  of  compression.  UuL  in  the 
event  of  doubt,  it  will  \w.  safer  to  make  an  incibion,  and  so  to  examine 
dire*tly  the  state  of  the  bone  itself. 

Tbe  Treatment  of  contu«ion  of  the  scalp  U  very  simple;  the  con- 
tinuous application  of  evaporating;  lotions  bein^  usnall}'  sutHoient  fortho 
Temoval  of  all  effusion.  In  no  circunistanceH  should  u  puncture  he  made 
«>r  the  blooti  let  out  in  any  way.  Contnnions  of  thu  scalp  in  girls  and 
jroung  women  have  been  followed  by  severe  neuralgic  pains  in  the  part 
^Lriick.  This  ntfection  i»  extremely  rehelliouN  to  treatment;  but  in  two 
cases  which  I  have  seen,  after  lasting  for  a  long  lime,  these  symptoina 
^ra<lually  disappeared.  In  such  cases,  incistions  down  to  the  bone  are 
eaul  to  have  sometimes  been  bcncncial. 

Ckphalh^matoma. —  It  occasionally  hap|K'Us  that  bloody  tumors  of 
tli«  ftcnlp  form  in  newly  liorn  children,  either  from  contusion  of  the  head 
in  consequence  of  the  pressure  to  which  it  is  snltjecteil  in  its  passncre ; 
or  from  the  bruising  of  obstetric  in»tnimeut«.  Tliej^e  tumors,  whirti  are 
on.4?a  large  and  fluctuating,  arc  teimed  cephalhsematoznata.  They 
may  occur  in  two  situations,  either  betwffn  ihe.  apoueuruiiv  gtrurtHrcis 
o/"  the  ttca/p  Olid  the  prricranium^  or  bt'twt:en  tins  nuiinbrane  and  the 
^ull  iUflf. 

The  Subaponeurotic  Cephalhcematoma  is  by  far  the  mo<>;t  com- 
mon variety.  It  usually  forms  a  larj^e,  soft,  Hiictnatinjr  tumor,  feiinaied 
\ipon  one  of  the  parietal  eminences,  and  havinj^  a  somewhat  indurated 
ciroumferent^.  The  tumor  may  usually  bo  made  to  subside  in  a  few  iluys 
by  the  use  of  discntient  lotions. 

Tbe  Subpericranial  Cephalbeeniatoma  is  an  injury  of  extremely 
rare  occuri-ence;  but  Zeller,  Valleix^  and  others,  havi^  ileterndned  its  ex- 
istence. It  ap|>ears  as  a  fluctuating  tumor,  without  disculortition  of  the 
Aculp,  but  wiih  a  hard  elevated  circle  around  it»  and  a  fiofi  depresneil 
crntre,  aluio»t  comniuniruting  the  S(.nsnti'»n  of  a  hole  in  the  craninio. 
Pressure,  however,  gives  rise  to  no  cereliral  Minptoms,  and  cnaMes  the 
Surgeon  to  feel  the  o.sseotia  lamina  at  Ihe  lK»ttom  of  the  depression. 
Tbc«e  tumors  are  usually  small,  sehb^m  larger  than  a  walnut,  and  it  not 
uncommonly  happens  that  they  are  multiple.  It  is  worthy  of  note,  how- 
ever,  that  each  tumor  is  always  confined  to  a  separate  hone,  never  pas**ing 
beyond  the  sutures,  where  the  adhesions  are  the  strongest  l>etwcen  the 
pericranium  and  the  subjacent  osseous  striutnrv.  This  utlection  is  said 
to  be  most  fn>qucntly  met  with  in  children  born  in  first  coutbieuieuts, 
and  is  more  cumniun  in  boys  th:in  in  girls;  acuordiitg  to  Huuchard,  in 
the  pr*t|ii»itiun  of  thiriy-fuur  to  nine. 

The  Patbology  of  thi^  atfection  has  been  studied  by  Valleix.  This 
*'-uiid  that  the  pericranium  was  8epnrate<I  from  the  bone  by  an 
y  tiouof  btoodinnd  that  botli  bone  and  peficraninm  were  coverei) 

witti  plastic  matter,  but  otherwise  healthy.  He  also  found  that  the  hard 
Circle  surrounding  the  ilepression  was  formed  by  a  deposit  of  osseous 
and  plastic  matter  which  bounded  the  extravasation.     This  deposit  was 
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eflTeetecl  in  such  a  wny  that,  on  a  transverse  section  being  m%Ae,  the  inner 
wall  was  foniitl  nearly  |iLM*pLMnlieular,  whilst  the  outer  8lo|»e(l  rlown  upon 
the  cranium,  thus  giving  a  cruterifurm  appearance  to  the  margin  of  the 
tumor. 

The  Treatment  of  this  affection  mnst  be  conducted  upon  precisely  the 
same  principles  as  tliiit  of  Ihe  otiier  forms  of  scalp-extravasation. 

W()L'Ni>s  OF  THE  ScAi.P  f\\\'.  of  Very  common  oct  iirrence,  and  are  more 
serious  than  cfrrrcspondinfj  injuries  elsewhere,  especially  in  persons  about 
the  middle  period  of  life,  and  of  nnlieallhy  or  hroken  constitution.  N"t 
only  are  these  injuries  more  likely  to  be  followed  hy  erysipelas  than 
those  of  other  parts  of  the  body,  but  the  great  tendency  to  the  propa- 
gation of  ihflamuialory  mifichief  inwards  to  the  encephalon,  and  to  the 
coiupliciilion  of  cerebral  nii^fhief,  often  accompanying  comparatively 
sliffhl  injuries  of  the  scalp,  gives  to  these  acL-idenis  much  of  their  serious 
and  oflvn  fatal  cliaracter.  But,  though  tliere  be  this  diinger  to  life  in 
sonip  injuries,  there  is  comparatively  little  risk  to  the  scalf)  itself;  from 
the  abunilant  supply  of  blood  which  it  receives  from  closely  suljacent 
arteries,  and  its  consequent  great  vitality,  slou^liino;  seldom  occurs, 
even  though  the  part  be  uuidi  bruised  and  seriously  lacerated. 

The  Treatment  rtf  wuund  of  the  scalp  necessarily  varies  somewhat 
according  to  the  nature  of  the  injury.  ]f  this  be  a  simple  cut,  it  will  be 
sufHeicnt  after  shavin*^  the  parts  around  and  cleansing  its  interior,  to 
bring  it  together  with  a  strip  or  two  of  adhesive  plaster,  and  to  dress  it 
as  li^htl^'  as  |>ossibIe.  if  the  incision  in  the  scalp  l>e  extensive,  the  Itt^a 
of  the  wound  must  be  brought  together  by  a  few  points  of  metallle 
suture,  or  by  hare-lit>  pins.  If  there  be  arterial  haemorrhrtge,  this  may 
usmdly  be  best  arrested  by  pansitig  the  pins  across  and  nndcr  the  bK*etl- 
ing  vessel,  and  crmipressing  this  with  a  figure-of-H  suture.  In  this,  as 
in  all  other  cases  of  injury  of  the  head,  esptfciid  attention  should  be  paid 
to  the  state  of  the  brain;  for,  however  sli^^ht  the  external  wuund  may 
be,  serious  cereHnd  mist-hicf  may  have  lieen  occasioned;  or,  at  all  events, 
the  same  blow  that  lia«  catiwed  the  cut  in  the  scalp,  may  liave  given  rise 
to  such  functional  derani^enient  of  the  brain  as  may  lead  to  the  worst 
forms  of  traumatic  encephalitis. 

It  more  frequently  hap|MMiH  that  the  scalp  is  bruised  and  lacerated  as 
wi*ll  as  wounded  ;  and  very  commonly  that  a  large  fliip  of  integument  is 
stripped  off*  the  skull,  and  is  thrown  down  over  the  face  or  ear,  so  as  to 
denude  the  bones.  In  these  cases,  advantage  is  taken  of  the  great 
vitnTlity  of  the  scalp.  However  exLennively  eontnscd  or  laeerated  this 
may  Iw,  however  much  it  may  be  l>egrimed  with  dirt,  it  is  a  golden  rule 
in  Hurgcry  not  to  cut  any  portion  of  it  away,  but  after  shaving  the  head 
and  ligaturing  any  l>leeding  vessels,  to  wash  and  clean  it  thoroughly, 
and  replace  it  in  it*i  proper  jK)»>ition.  Here  it  must  be  retained  by  the 
support  of  a  few  strips  of  plaster,  or  by  the  application  of  a  suture  or 
two  at  the  points  of  greatest  traction;  for  this  purpose,  thick  silver-wire 
is  lieller  than  silk  or  thread.  The  use  of  sutures  has  been  deprecated  hy 
many  Surgeons  in  injuries  'if  the  scalp,  as  tending  to  favor  cry  si  jwlas;  and 
undoubtedly  much  mischief  will  aritte  if  an  attempt  be  made  to  stiteh  up 
the  wound  closely,  and  in  small  wounds  sutures  arc  generally  unnecessarv. 
But  in  extensive  laeerations,  more  particularly  in  the  anterior  part  of  the 
scalp,  where  the  soft  parts  are  eirippcd  otf,  and  hang  over  the  occiput  as 
the  patient  lies  ilnwu,  they  cannot  be  dis|>ensed  with;  and  here  1  have 
nevf  r  seen  any  but  the  best  consequences  follow  their  use  at  thoKe  points 
where  the  torn  surfncts  can  l»e  readily  approximated.  In  cases  of  this 
kind,  the  under  sarface  of  the  scalp  granulates,  and  union  by  the  second 
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inlvntinn  Inkos  place  between  it  aiul  the  pericrnniiim.     IT  the  edges  <\t 
not  come  properly  together,  a  piec«  of  water-dressing  rany  lie  applied 
but  the  hend  niii»t  be  k^'pt  col,  nnd  n«i  little  batulnging  And  plnsterinj;^ 
had  ree^furse  to  as  poHsibte.     The  pniient  should  be  freely  purged,  and 
kept  perfeelly  at  roftt  on  i\  rather  low  diet;  any  cerebrul  8y">p^<^"^'*  ^^^^^ 
0<'cur  tK'itig  treated  in  urcordiitiee  with  the  printiplen  taiil  down  in  dis- 
euKsini;  traumatic  aHections  o\'  the  bruin.     In  this  way,  tinion  will  very 
probably  tnke  i»lace  through  the  greater   |>orti"n  of  Ihe  injured  Rurfaee; 
•bould  it  nf»t  do  so,  however,  or  t*houM  any  part  alongh,  granulaiions 
Spring  up,  and  reparative  action   goes  on  with   Kiirprising  rft[)idiLy.     If 
j'u.s  fitnn  beneath  the  aponeurosis  of  the  (K?eipito-frontalis  mnsclt\  bag- 
ging inn*i  be  prevented  by  caily  counter-openings,  and  by  the  emph>y- 
wont  of  compression  in  pro|>er  direction*. 

It  i»  important  to  make  the  diaguoBis  between  traumatic  erysipelas  of 
and  abHces*i  under  the  si-alp.  This  may,  as  a  rule,  be  done  by  observing 
that  ill  eryKipt*bts  the  red  tumefaetion  of  the  scalp  exleiuU  from  the  mar- 
gins of  tht*  wounti,  and  early  sirelohes  beyond  the  true  limits  of  the  |»iri- 
cruniuMi,  invndini;  the  eyt'lids,  attaekin:^  the  ears,  etc. ;  wliilst  in  abscess, 
there  i<%  not  only  an  absence  of  exti-ni^ion  of  disc'A.se,  wiih  the  exception 
possibly  of  a'ttema  of  tlie  eyelids,  beyond  the  profier  limits  of  the  scalp, 
but  thc^  piirident  collection  will  gravitate  to  eerUiin  deflneil  parts  of  the 
brad,  directed  by  the  anntomical  conuec(ions  of  the  oocipito-frontalis. 

The  fieticranial  aponenronis  or  lemlon  of  the  occipito  frontalis  muscle 
U  firmly  aittu-hed  to  the  fat  and  fa^ia  superficial  to  it,  whilst  it  is  eon- 
Aected  in  the  looMust  manner  posailde  with  the  parts  underneath.  This 
armnuiMnt'Ui  i^  ol'ten  of  gicnt  HerviLo  in  protecting  the  skull  from  frac- 
ture, es|MH'ially  when  the  head  Is  caught  between  two  solid  bodies,  as, 
for  exBinple,  ihe  wticel  of  a  cart  and  the  ground,  when  the  scalp  is  Lorn 
olT  and  the  head  slips  away,  so  escaping  furttier  iujury.  lu  suppuration 
occurring  under  ihe  tendon  of  the  ucei[Mto-frontalis,  the  pus  gravitates 
to  the  most  dependmt  parts  until  arrenteil  by  the  attachments  of  the 
apoueurosia.  ThcAe  attuehnu'iits  are  as  follow.  Posteriorly,  the  fleshy 
bcllii'^  are  atlached  to  the  superior  curved  line  of  the  occipital  bone,  and 
the  Hpncu  between  them  is  filled  up  by  dense  fu«eia  similarly  attached. 
Laterallyf  the  tendon  is  connected  with  the  altoUeus  and  attrahens 
aiirvm,  t"  the  mastoid  process,  nnd  in  front  of  the  ear  lo  the  zygoma. 
V\im  gravitating  in  this  direction,  therefore,  forms  a  bag  of  (luid  just 
alrove  Mic  zygoma,  never  esiending  into  the  cheek.  In  fmnt,  the  flej*hy 
fttires  of  the  muscle  are  blcndetl  with  those  of  the  corrugator  snpercilii 
and  the  orbicularis  pal|)ebrarum  ;  while  in  the  middle  line  they  are  cop- 
Unnod  down  over  the  nose  into  tlioj4e  of  the  pyramidalis  nasi ;  ami  the 
piu»  will  thereforo  colleot  in  the  upper  eyeliUa,  iiud  in  a  pouch  over  tho 
root  of  the  nose. 

When  the  wound  is  too  tightly  closed,  the  discharges  force  their  way 

in  all  direetiouH  in  the  loo?4e  tissue  under  the  tendon,  giving  rise  to  gene* 

r.tl  \.Mi\'\   swelling  of  tho  head  iind  dittnsetl  rxnlness,  often  extending  over 

i1u>  fji<'<' ;  and  it  is  prfibattle  ili.it  thi^  state  of  things  has  often  been  eon- 

■wth  erysipelas,  and  has  given  rise  to  the  idea  that  stitches  in 

give  rise  to  th.'tt  disea-^e.     IT  simple  erysi|>ela8  supervene,  that 

dl  require  to  be  treated  in  accordance  with  onbnary  surgical 

!  -.     fio  far  as  the  wo»U)d  in  the  scalp  is  concerned,  that  must  be 

tMriwn  open,  nil   dressings  removed,  and,  if  maliei*  form,  a  free  outlet 

iiit.Nt  be  Htforded  to  the  pus.     If  diMtise  cellnlttis  occur,  free  incisions 

muit  U*  made  through  the  putfy  and  swollen  scalp,  and  cuunter-u[>euing8 

Tur  the  discharge  of  pus  and  aloughs. 
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Wlten  the  ekull  itself  is  extensively  denudefl  in  conseqiicnoe  of  the 
pericranium  l>cin^  stripped  off  (he  siilijaociit  bone  to^cilier  with  a  flap 
of  tbe  scalp,  it  tlovm  not  necessarily  follow  that  necrosis  and  exfoliatiuii 
of  the  exposed  Ixuie  will  occur.  Tiie  flap  must  be  laid  down  on  the  de- 
nuded osseous  surface,  to  which  it  may  possibly  contract  adliesion 
through  the  medum  of  granulaliona.  Should  it,  liowever,  slouch,  and 
a  large  portion  of  the  skull  i>e  even  exposed,  exfoliation  of  the  o»iU^r 
table,  thougli  probable,  does  not  necessarily  hapi)en ;  for,  in  some  caneH, 
instead  of  exfoliating,  the  exposed  portion  of  the  skull  will  iuflf^me,  plas- 
tic matter  be  thrown  out,  and  granulations  springing  up,  a  covering  be 
formed  to  the  bone. 


FBAOTUEES  OF  THE  SKULL. 

Injuries  of  the  Bonos  of  the  Skull,  especially  Fracture,  possess  great 
interest,  not  so  much  from  the  lesion  of  the  bone  itself,  as  from  its  fre- 
quent complication  with  injury  of  the  brain  and  its  membranes.  This 
cerebral  complication  raoy  either  be  produced  by  diii'ct  injury,  tlie  frag- 
ments of  the  fracture<l  bone  compressing  or  wounding  the  brain;  or  it 
may  be  the  result  of  concussion  or  laceration  of  the  brain  by  the  same 
violence  that  causes  tl»e  fracture. 

Bewdino  in  of  the  Cranial  bones  without  Fractibk  is  an  accident 
that  may  occur  in  infants  and  youn^j  cliiidren,  before  the  bones  of  the 
ekull  are  completely  ossitied.  In  several  instances,  the  displaced  bone 
has  been  raised  by  aspiration  with  an  india-rubber  sucker.  But  no  barm 
comes  of  leaving  the  bone  depressed,  as  it  will  generally  recover  its  proper 
level  in  time. 

CoNTLTfiiON  OF  THE  CRANIAL  B0NK8  without  frftclure,  Occasioned  either 
by  ordinary  direct  violence  or  by  the  oblique  impact  of  bullets,  is  a  very 
serious  injury,  more  particularly  when  complicated  with  wound  of  the 
scalp.  In  it  there  are  three  sources  of  danger,  any  one  of  which  may  be 
followed  by  a  fatal  result  >  viz.:  1.  Necrosis  of  the  part  of  bone  struck, 
leading  to  exfoliation  of  the  outer  table,  or  to  separation  of  tbe  whole 
thickness  of  the  cranium  and  exposure  of  the  dura  mater;  3.  Suppura- 
tion under  the  skull,  Iwtween  it  and  the  dura  mater;  and,  3.  PyitMuia 
with  secondary  visceral  abscesses,  in  consequence  of  the  suppuration  of 
the  diploe  around  the  necrosed  point  of  bone,  and  the  entrance  of  pus 
into  tlie  cranial  veins, — a  condition  to  which  reference  has  already  l»evn 
made. 

The  following  statement,  taken  from  the  records  of  the  War  Depart- 
ment of  the  United  Slates  army,  gives  a  good  summary  of  the  rcaaUa 
of  gun-shot  contusi(»ns  of  the  skull  without  fracture. 

Of  33S  cases,  there  died  65;  disabled,  173;  recovered,  100.  The 
deaths  arose  from  haemorrhage,  2;  tetanus,  4;  pyieniia,  4;  dysentery 
and  fever,  8;  compression  from  blood  or  pus,  17;  various  intracranial 
injuries,  22. 

In  231  cases  tbe  seat  of  injury  is  mentioned  with  the  percentage  uf 
mortality  aa  follows: — 

Ciiam.         Doalti*  |)4r  oaul. 

Fronlnl  bone          ....  64  15 

Temporal  '»            .        .        .        ,  H8  15 

Parietal      "            .        .         .        .  1»5  13 

Occipital    "            ....  33  9 

More  than  one  bone      ...  0 

This  shows  these  injuries  to  be  most  dangerous  in  the  lem[)oral 
frontal  regions,  uud  least  so  in  the  oLxipitul. 
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or  the  173  disabled,  the  following  complic&tions  arc  spccifled  as  the 
canses  of  the  disability: — 

10  Persistent  pain  in  the  head.    Vertigo,  giddiness,  and  dizziness 
were  some  of  the  commonest  eomjthiinla  among  pensioners. 
23  Paralysis  of  limbs  more  or  loss  mnrked. 
16   Impairment  of  vision;  wounil  mostly  in  frontal  region, 
^_.       14   Impairment  of  hearing;  wounds  mostly  in  parietal  and  tem- 
^B  poral  regions,  but  some  froulal  and  some  occipital. 

■^  9  Epilepsy. 

10  Insanity. 

Fracturks  of  the  Skhm,  are  invariably  the  result  of  external  vio- 
lence. This  may  art  dirertly  in  breaking  and  splintering  the  part  struck, 
the  fissures  often  extending  to  a  oonsiderable  distance  and  detaching 
large  i>ortions  of  the  skull;  or  the  violence  ma^'  act  in  an  indirect 
tuauiier.  producing  the  fracture  either  without  being  Applied  iiumedintcly 
lo  the  craniuna,  or  else  at  an  opposite  part  of  the  skull  to  that  which  is 
struck.  Thus  the  buse  of  the  skull  nmy  be  fractured  by  the  shock  cora- 
nmnioated  to  it  when  a  person,  fulling  from  a  height,  strikes  the  ground 
heavily  with  his  feet.  The  varifly  of  indirect  fracture  in  whiul)  the 
lesion  occurs  at  a  point  of  the  skull  ojiposite  to  that  which  has  been 
struck,  is  the  Fracture  by  Contrecunp. 

Fracture  by  Contreooup  ban  been  described  by  some  Surgeons  as 
of  frequent  occurrence,  whilst  it  has  been  denied  by  others.  There 
can,  however,  be  no  doubt  that  il  di>e8  happen,  though  less  commonly, 
perhnps,  than  is  generally  supposed.  Every  hospital  Surgeon  must 
occasioually  have  seen  unequivocal  iustanccH  of  it.  For  its  occurrence, 
aevernl  conditions  are  nccessar}'.  The  skull  must  be  struck  over  a  liipge 
6urfaci\  AS  when  a  person  fulls  with  his  head  agniust  the  ground.  W  a 
blow  fall  on  a  thin  portion  of  it.  this  will  be  Jraclured  directly;  but  if  a 
dense  and  strong  part  of  the  bone  be  struck,  as  the  pfiriclnl  eminence, 
or  the  lower  part  of  the  os  fronlis,  the  shock  transmitted  through  the 
skull  generally  will  cause  the  thinnest  and  most  brittle  portions  of  it, 
though  distant,  to  give  way  in  preference  to  the  stronger  part  on  which 
the  blow  has  immediately  fallen.  The  fracture  by  conlrecoitp  is  roost 
common  at  the  base  of  tlic  skull,  and  is  usually  much  radiated.  It  ia 
always  fissured,  never  depressed. 

Simple  Fractuhe. — An  ordinary  simple  or  undepressed  fVao- 
ture  of  the  bkull  consists  in  a  fissure,  sometimes  single,  at  other  times 
starred,  extending  often  to  a  considerable  distance  through  the  bones, 
radiating  sometimes  ncross  the  skull,  and  in  other  cases  completely 
detaching  its  up|>er  from  its  lower  part,  or  its  anterior  from  its  posterior 
segment.  In  some  cases  the  fractui*e  extends  into  one  of  the  sutures; 
and  in  other  instances,  which,  however,  are  very  rare,  the  sutures  are 
separated  without  any  fracture. 

The  injury  usually  occurs  from  direct  violence,  but  is  also  the  only 
form  of  fracture  that  happens  by  d-intrefoup.  A  fissure  or  fracture*  such 
fts  thifl,  gives  rise  to  no  aigns  by  which  its  diagnosis  can  be  effected,  and 
oft4*n  escapes  detection  altogether,  more  particularly  when  the  scalp 
covering  it  is  not  wounded,  or,  if  contused,  when  so  large  a  quantity  of 
blood  is  extravasated  as  to  render  it  impossible  for  the  Surgeon  to  feel 
the  subjacent  bone.  If,  however,  the  scalp  covering  the  injured  bone 
had  lK>en  wounded,  its  existence  may  be  ascertained  by  running  the 
Cnger*nail,  or  the  end  of  a  probe,  over  the  expose<l  surface  of  the  bone, 
or  by  seeing  a  fls>*urc  into  which  the  blood  sinks. 

Ab  the  whole  importauce  and  danger  of  fracture  of  the  skull  depend^ 
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not  Dpon  the  injury  tlint  the  hnne  has  siistniTieH^  but  on  the  conconiitant 
or  stcondarv  lesions  of  which  tlie  contents  of  the  cranium  are  the  seat, 
no  special  Trfatmenl  is  required  for  the  frnclure  itself  when  simple  and 
undepressed,  ihe  Surgeon's  wliole  attention  heing  directed  to  the  injury 
tliat  may  have  l*cen  inflicted  on  the  hruin  or  scftlp.  Active  precautionary 
niensures  shnuld  he  adopted  without  dt'hi}',  with  the  view  of  guarding 
against  the  occurrence  of  inQammation  of  the  hrain  and  its  nieuihraiies, 
even  though  no  symptoms  have  as  yet  declar«Ml  tiiemselves.  Si>  soon  as 
the  patient  has  recovered  tVom  tlie  concussion,  his  head  should  be  shaved, 
nn  ice-bladder  applie<l,  and  blood  taken  frotn  the  arm;  the  bowels  Kbould 
be  well  openedt  and  the  room  kept  cool  and  quiet.  The  employracnl  of 
free  and,  if  need  be,  repealetl  blecdini^  is,  however,  of  more  service  than 
any  other  means,  and  sliould  never  tje  omitted,  except  in  feeble,  very 
young  or  ageil  subjects. 

In  Chroaio  Hydrocephalua,  the  cranial  bones  are  thinned  and 
expanded;  but,  buing  :»t  the  same  time  preieruaturally  elastic  &n<l 
mobile,  they  are  sehlom  fractured.  AVlien  they  are  so  iijuied,  the 
presence  of  the  watu-r  nmy  save  the  brain  from  the  dii^»ct  elfetrts  of  the 
blow.  In  one  cane  that  was  under  my  care,  the  hyib-ocephalic  child  fell 
frttm  the  top  of  a  house  on  to  its  head,  and  sustained  a  lon^  fracture 
til  rough  the  left  side  of  tlie  skull,  but  without  any  8cal|>-wound.  Shortly 
alter  the  accident,  a  large  soft  fluctnaling  tumor  formed  under  the  scalp 
opposite  the  line  of  fracture;  and,  on  this  l>eing  tapped^  al>out  three 
ounces  of  hydrocephalic  fluid  were  dniwn  ofT.  This  operation  was 
repeated,  but  the  child  died  about  ten  days  after  the  injury,  with  bemi- 
pli'gia  of  the  op()Osite  &ide«  and  with  convulsions. 

Fracture  of  the  Bask  or  the  Sklll. — The  most  serious,  and  indeed 
a  very  commonly  fatal  form  of  fl.>)Sure  or  simple  fiactuce  of  the  sknll,  is 
that  which  extends  tlirough  its  bane.  It  may  occur  in  three  ways. 
1.  This  injury  is  usually  caused  by  direct  violence,  as  by  a  tall  or  a  blow 
upon  tlic  vertex  or  side  of  the  head,  prothicing  a  fracture  which  extends 
from  the  point  struck  across  to  the  base  of  the  nkull,  ollen  running 
through  the  petrous  portion  of  the  temporal  hone  or  into  the  foramen 
magnum.  2.  It  may  also  take  place  as  the  result  of  rontnuyotjp^  the 
blow  being  received  on  the  forehead,  back,  or  side  of  the  head,  and  the 
jar  of  the  bones  expending  its  greatest  violence  on  and  fracturing  the 
base  of  the  skull,  and  «j,  hy  the  impact  of  the  spine  against  the  condyles 
of  the  occipital  bone  causing  a  fracture  that  radiates  from  the  foramen 
magnum.  Thin  kind  of  fractuix*  of  the  bone  is  well  illustrated  Ity  ttie 
annexed  cuts  (Kigs.  341,  243),  taken  from  patients  of  mine  wh<i  fell  from 
a  height  on  the  head.  The  effects  will  vary  according  to  the  clini*acter 
of  the  surface  on  which  the  )>erson  falls.  If  hard,  as  on  stone,  the  vertex 
will  be  smashed  in,  and  if  there  be  fracture  of  the  base,  it  will  bo  occa- 
sioned  in  the  flrst  way.  If  the  head  strike  soft  ground,  the  body  will 
lie  violently  projected  against  the  base  of  the  skull,  and  tliis  variety  of 
fracture  may  be  occasioned  by  the  furce  of  the  impact;  and  it  ha*i  oc- 
curred as  the  cunsequcncu  of  alighting  on  the  feet  fmm  a  great  height, 
wlien  the  shock  has  fissured  the  occipital  bone  from  the  edge  of  the 
foramen  magnum  outwards.  The  gre:it  danger  in  these  cases  arises 
fr<'m  the  concomitant  injury  to  the  brain,  either  by  direct  lacenition  or 
by  the  extravasation  of  blooil  under  it.  Though  most  usually  fatal, 
these  injuries  are  not  invariably  so.  Not  only  dties  it  occasionally  h.ip- 
pen  that  |)alients  with  all  those  signs  of  fracture  of  the  base  of  the  skull, 
which  will  immediately  be  described,  ore  seen  to  make  a  complete  recov- 
ery, hut  in  the  diflerent  Museums  specTimens   illustrative  of  recovery 
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this  accident  may  be  met  with.  TIiub,  in  tlie  College  of  Surgeons' 
3luBeuiii,  there  is  the  tskuU  ol'  a  pcison  who  lived  two  years  nfler  a  Irac- 
ture  of  its  bnne. 


Vlf .  Sti .— Spllaterlnf  of  ndf  m  of  thK  For&maD 
Nftffbam  tnd  Radtktinc  Fr«olBr«  of  Bu*  of 
6k«U  tivm  Fall  on  V«rt». 


rif  C4S.— Pntrtnr«  of  B»>e,l>7  Fait  on  Vartax.  Both 
Condylt^*  brokoD  off  »ail  drlT«a  In.    V«rt«k  wa* 

ftMnrad. 


For  the  mechanism  of  the  production  of  fractnre  by  counter-fissure,  I 
would  refer  tliu  render  to  Htilter'a  DUpuialionx  Chirurgivgp^  an«i  to  the 
prize  memijirs  of  the  Royal  Academy  of  Surgery,  of  France,  by  CJuesnay 
and  others. 

Sir  ClinrU'B  Bell  has  some  excellent  and  philosophical  observntions  on 
this  Bubjecl  in  his  **  Suruical  Obsf^rvalinns,"  London,  IftlC,  p  "172,  et  »eq. 
He  concludes  by  these  remit iks  :  '^  As  toconnter-tlAsure  lie  (the Surgeon), 
nndrrstnnding  the  principle,  will  comprelicnd  how  a  remote  and  wi-aker 
purl  nf  the  cntniuni  is  rent  when  a  thicker  and  more  convex  part  is 
btrtick.  He  will  not  be  surprised  that  when  the  stronger  occipital  hone 
is  struck  the  temples  will  be  sparretl  out,  or  how,  these  resisting,  the 
base  may  befractureil.  .  .  .  and  he  sees  that,  although  the  reflected 
force  be  not  so  great  as  to  burst  the  bones  asunder,  yet  it  injures  the 
fine  texture  of  the  bruin;  in  one  instance  it  throws  out  blood  up<>n  its 
surface ;  in  another  it  separates  the  dura  mator ;  or,  in  a  third,  it  covers 
the  brain  with  purulent  matter,  and  that  at  the  part  diametrically  oppo- 
Bile  lo  the  injury  of  the  bkull." 

Signs. —  t  racture  of  the  base  of  the  skull  is  very  commonly  suspected 
when  symptoms  indicative  of  serious  injury  to  the  bniin  si)eedily  lollow 
a  severe  blow  upon  the  head.  Those  psris  of  the  nervous  centre  that 
are  most  important  to  life  are  more  liable  to  injury  in  this  than  in  otln^r 
frnctures  of  the  skull  ;  the  same  violence  that  occasions  the  fracture 
injurin^j  the  contiguous  portions  of  brain,  or  lacerating  some  of  the 
large  venona  sinuses  at  the  base  of  the  sknlU  and  thus  giving  rise  to 
abundant  intracranial  extravasation  of  blood.  These  symptoms  are 
uecessaiily  in  the  highest  degree  equivocal;  and  mtich  anxiety  has  con* 
feequL*ntly  lH.'cn  manifested  by  Surgeons  to  discover  some  spi-ctal  sign  of 
the  occurrence  of  this  parLicuIar  fracture. 

The  signs  of  fiacture  of  the  base  of  the  skull  will  neceasarily  vary 
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according  to  the  seat  of  injnry.  When  the  fi9«nre  extends  through  the 
anterior  fosna,  there  may  ''c  extravasftlioa  oT  blood  into  the  orbit  orj 
eyelid,  or  free  hiemonliage  Croni  tlie  nose.  When  it  imitlicates  the  wt'rfg 
rf/tf/ossa,  there  is,  in  all  probability,  fi'actui-e  of  the  petrous  portion  on 
the  lemporal  bone,  with  rupture  of  the  tympanic  membrane,  and  ihoir 
there  will  be  blee<ling  or  a  waler^'  diseharye  from  the  eurft.  When  Ibe 
posterior  fossa  is  the  spat  of  injury,  the  signs  arc  more  equivocal,  unless 
the  fissure  extend  rorwarde  to  the  pet  roun  portion  of  the  temporal  L>one, 
when  the  more  characteristic  signs  will  occur- 
There  are  two  signs,  the  occurrence  of  which,  separately  or  loaelUer, 
leads  to  strong  presumptive  evidence  of  the  existence  of  ibis  kind  of 
fracture.  1,  The  Escape  of  Blood  from  the  interior  of  the  Craninra 
through  the  cars,  nose,  or  into  the  orbit;  and  3.  The  discharge  of  a 
Serous  Fluid  from  the  ears,  and  orcaaionally  from  other  parts  in  con- 
neution  with  the  base  of  the  skull, 

1.  Tlie  occurrence  of  Bleeding  fY'om  one  or  both  Ears  after  au 
injury  of  the  hea<l  cannot  by  itself  be  considered  a  sign  of  much  im|>ort- 
unce,  as  it  may  ari^e  from  any  viulence  by  which  the  raembraua  tympani 
is  ruptured,  without  the  flkull  being  necessarily  fractured.  If,  hi>\vevcr, 
the  hiemorrlmge  be  cousidorablo,  trickling  slowly  out  of  the  external 
auditory  meatus  in  a  continuous  stream,  if  the  blood  with  which  the 
external  ear  is  tilled  pulsate,  and  more  especially  if  the  bleeding  be  asso* 
cialed  with  other  symptoms  indicative  of  serious  mischief  wiihin  the 
head,  and  if  it  have  been  occasioned  liy  a  degree  of  violence  sufficient  to 
fracture  the  skull,  we  may  look  upon  the  hieraorrhage  as  strong  |>re- 
Rumptiive  evidence  that  a  fracture  of  the  base  of  ihe  skull,  extending  into 
the  petrous  portion  of  the  temporal  bone,  has  taken  place,  and  that 
perhaps,  one  of  the  venous  sinuses  in  its  neighborhood  is  torn.  1  have 
seen  pulients  recover  wiihout  any  bad  consequences  from  copious  aural 
litemorrhnge  after  severe  head-injury.  The  evidence,  therefore,  is  only 
presumptive;  it  is  not  pcfsiltve  as  to  fracture  of  the  base  of  the  sktdl 
through  its  petrous  portion,  <jr  indeed  of  any  iutraoranial  injury  what 
ever.  Copious  hiemorrhage  from  the  ear  to  the  extent  of  many  i>uncei 
baa  been  known  to  occur  from  a  fracture  of  the  anterior  and  inferioi 
part  of  the  meatus  audilorius  cxlernus,  in  conseiiucnce  of  the  condyle 
of  tlie  lower  jaw  being  forcibly  driven  up  against  it,  the  jaw  itself  baring 
Iwcn  fractured. 

Heemorrhage  Into  the  Areolar  Tissue  of  the  Orbit  and  Eye- 
lid, giving  rise  to  cxteuKivo  ccchymosis  of  the  lid,  possilily  with  protru- 
sion of  the  eye-ball  itself,  often  accompanies  fracture  of  the  orbital  plnl 
of  the  frontal  bone.  The  eccliymosis  that  ocrurs  in  these  t-a-^es  aris* 
from  the  nitration  of  tlie  blood  from  the  interior  of  the  skull,  through  th4 
fracture,  into  the  loose  areolar  tissue  adjacent  to  the  injured  bone,  ft 
diirers  remarkably  in  ap^iearance  from  that  resulting  from  a  direct  blow 
upon  the  eyelid — from  a  **  black  eye."  In  the  latter  case  there  is  bruii 
ing  of  ilie  skin,  and  the  ecchymosis  is  in  a  great  measure  cntaneoua, 
a  i-edtlifth-pnrple  color.  In  the  ecchymosis  from  fracture,  the  h*pmorrha} 
is  entirely  subcutaneous  au<l  subronjunctival :  there  is  probably  no  bruit 
ing  of  the  eyeliil,  but  this  is  tense,  greatly  swollen,  and  of  a  purple  colorj 
The  extravasation  appears  under  the  ocular  conjunctiva  in  a  very  marki 
manner,  which  is  rarely  the  case  in  an  ordinary  black  eye,  where  the  ec- 
chymosis is  su)>erncial  to  the  palf)cbral  ligament,  and  shut  otf  from  the 
subconjunctival  areolar  tissue.  This  h»emurrhage  may  be  venous  or  arte- 
rial. When  venous,  it  probably  arises  from  laceration  of  lhecavcrnoM« 
ftiQUf.     W'hcn  arterial,  it  may,  as  Hewitt  has  shown,  be  the  forerunner 
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of  ft  circumscribed  trnumfitic  aneurism  of  the  orbit,  attended  by  pnlsa- 
tion,  limit,  and  projoction  of  the  eyeball,  requiring  tbe  deligatlon  of  lUe 
common  carotid  for  its  cnre. 

Bleeding  from  the  Nose  or  Mouth  may  nf  course  arise  from  any 
injury  f^(  tliosc  parts  without  tlic  skull  being  implicated;  yet  in  some 
cases  of  fiactnre  of  the  skull  ihe  liiemrirrliage  proceeds  from  the  interior 
of  tlie  cranium,  tlirouirh  a  fissure  in  the  rouf  oftlie  nasal  fossie;  it  then 
indicates  a  fracture  through  the  etiunnid  and  sphenoid  bones.  In  a 
patient  of  mine  who  died  live  weeks  afitfr  an  injury  of  the  head,  accom- 
panied by  blecdinw  from  the  nose,  n  fractui-e  occasioned  b^'  contrecoup 
was  found  extending  across  one  orbital  plate  of  the  frontal  bone,  and 
separating  its  articulation  with  the  ethmoid.  lu  this  case,  the  nature  of 
the  injury  was  suspected  from  the  fact  of  the  nose  itself  having  been 
uninjnreil  by  the  blow,  although  the  hjemorrha^e  from  it  was  very  con- 
Aidernble  and  continuous;  for  it  is  in  the  quantity  and  duration  of  this 
biemorrhage  that  its  value  as  a  diagnostic  sign  of  fracture  of  the  base  of 
the  nknll  consists. 

Vonxiting  of  Blood  may  occnr  in  these  cases,  from  the  blood  having 
found  its  way  through  the  fractured  ethmoid  or  spheuoid  down  the  nose 
and  through  the  pohterior  nares  into  the  pharynx  nud  stomach.  In  these 
cases  the  vomited  blood  \h  dark,  grunious,  ami  nuxmX  with  the  ronients 
of  the  stomach.  In  some  rare  cases,  the  lilooti  that  issues  from  the  nose 
and  mouth  posses  into  these  cavities  tlirongli  the  Eustachian  tul>e.  The 
|>etronB  portion  of  the  temporal  bone  is  fractured,  and  the  middle  ear 
o|>ene4i ;  the  tympanic  membrane,  however,  being  unbroken,  no  bleeding 
from  the  external  car  ensues,  but  the  blood  escapes  into  the  phnrynx 
through  the  Bustacliian  tube.  In  some  cases  there  may  be  a  combina* 
tion  of  these  (iilTcrent  signs.  Thus,  in  a  patient  of  mine  at  the  Uospital, 
there  were  haemorrhage  into  the  left  orbit  and  from  the  left  nostril,  co- 
pious vomiting  of  bloo<t,  and  bleeding  from  the  right  ear,  following  a 
blow  upon  the  forehead.  The  di:tgnosis  which  was  made  during  life, 
and  which  was  verifie'l  after  death,  was  a  Assure  of  the  skull  extending 
through  ihe  left  orbital  f>latc  of  the  frontal  bone,  the  ethmoid,  and  pro- 
bably the  sphenoid  on  that  side,  and  a  fracture  of  the  petrous  portion  of 
the  right  temporal  bone. 

2.  The  Discharge  of  a  thin  Watery  Fluid  fmui  the  interior  of 
the  skull  sometimes  occurs;  and,  when  it  happens,  it  is  the  most  certain 
aign  of  tliC  fracture  of  the  base  that  we  possess.  This  discharge  usually 
takes  place  througit  the  ear;  but  it  may  occur  from  the  nose,  of  which  I 
have  seen  one  in»>tancc,  and  Robert  mentions  another.  Still  more  rarely 
it  takes  place  from  a  wound  in  the  scalp  comrouuicaling  with  the  frac- 
ture; percolating  through  this,  and  so  being  pouretl  out  externally. 
Cases  of  this  kind  have  been  described  by  Hey,  O'Callaghan,  Robert, 
Hewelt,  and  other  Surgeons.  One  such  instance  was  eoniuiunicaled  to 
me  by  one  of  the  pupiU  of  University  College,  a  few  years  ago.  A  boy 
rrceivetl  a  wound  on  the  back  of  the  head,  with  depressed  and  commi- 
nuted froi'ture  of  the  skull.  On  the  nineteentlt  day  after  the  ivt^eipt  of 
the  injury,  a  large  quantity  of  serous  fluid  began  to  escape  throu^fh  the 
wound,  and  continued  to  do  so  profusely  until  his  de^ith  from  coma  four 
days  later.  At  first  the  fluid  that  is  discharged  is  usually  tinged  with 
blood,  but  this  soon  ceases,  and  it  then  flows  clear. 

Tht^re  would  consequently  ap|>ear  to  be  three  situations — the  ear,  the 
noee,  and  a  wound  on  the  vault  of  the  cranium — frfim  which  this  dis- 
charge has  been  observed.  It  is  an  exceedingly  valuable  though  most 
aehous  sign;  and  Robert,  who  has  investigated  this  phenomenon  with 
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mnch  closeness,  stales  that  the  cases  in  which  it  happens  always  U\ 
nale  fatally.     This,  hiiwever,  is  an  error;  for  a  nmnlier  of  ranc^  h 
occuiTerl  at  the  University  College  Ilospilal  auH  clscwherr,  in  wlimb 
pntiente,  afliilts,  recovered,  alihongli   many  ounces  of  fluid   were 
charged  from  the  ear.     It  is  usually  associnled  with  symptoms  iml 
tive  of  serious  injury  to  Ihc  base  of  the  brain;  Init  lo  tliis  there  ate 
exceptions,  for  I  have  seen  it  in  cases  of  injury  to  the  head,  nnacci 
pnnied  by  any  severe  cerebral  symptoms.     Most  genera)ly  it  occur*  in 
young  people.     Uoberl  says   timt  it  does  so   invuriahly;   but   Hew 
states  that  in  most  of  the  instances  in  which  he  has  seen  it  the  pali 
were  above  thirty  years  of  age.     Jn  one  of  the  cases  that  1  hnve 
nossed,  tlie  patient  was  Hfty-ei;»ht  years  of  age;  and  in  six  other  iiislaoct'J 
in  which  I  have  observed  it,  the  patients  were  all  adulis.     In  all  « :  ■ 
recovery  that  I  have  witnessed,  some  deafness  of  the  car  from  wl  ; 
discharge  oct-urreil   has  lu^en   lut't;  bul  the   hearing,  though  ukuuIIv  1 
does  not  always  appear  to  be  destroyed  in  the  ear  from  which  llie 
charge  takes  place. 

The  Quantity  of  fluid  that  is  thus  discharged  is  always  very  consit 
able,  the  pillow  nsnally  becoming  ftonki'd  by  it,  which  may  l>e  tbr  ft 
thiug  to  attract  ntleniion  to  it.  it  is  often  necessary  to  keep  «  piwe 
spiMige  or  a  pledget  of  lint  against  the  ear,  in  order  Lo  prevent  the  0 
from  wetting  Ihc  patient  as  it  trickles  out;  and,  if  a  cup  be  so  p 
to  collect  it,  an  ounie  or  two  will  speedily  accmnulate.  Laugirr  • 
that  he  has  seen  a  luiobler  full  discharged  in  a  short  time,  anil  as  ro 
twenty  ounces  have  been  known  to  lie  poured  out  in  three  days, 
flow  In  usually  fM)ntinuous  for  several  days,  and  then  ceases. 

Ahhougli  the  oet-urrencc  of  a  watery  discharge  from  the  ear  after 
tain  injuries  of  the  head  had  been  observed   by  Van  der  Wid,  O'Kn! 
ran,  an<l   Di-ase,  in  the  early  part  and  middle  of  the  last  ceninrv, 
aticulion  was  paid   to  the  subject   l)y  later  surgical  writers;  aiiti 
subject  appears  lo  have  been  completely  lost  sight  of  until   Lnugii't 
IM^O,  again   diret'lc<l   the  aUenlion  ol   Surgeons  lo  this  iuterc(«ting  | 
nonicnon.     Since  this  jfcriod,  it  has  been  often  observe<l  and  atfcuii 
Studied;  and  the  nature  and  the  source  of  this  discharge  havi-  U^n 
particularly    invest! Lialcd   by    Lnugier,  Chassaignac,  Rolwrt,  Gtitbrifl* 
and   Hewett,     lis  ;)Ay«iVfl/  and  chemical  characii^n*  are  those  of  a  pf^ 
fecily  clear,  limpid,  and  watery  fluid,  containing  n  considerable  qtmnli: 
of  chloride  of  sodium,  with  a  little  albumen  in  solution,  and  some  ft 
It  is  not  coMgubtble  by  hoai  nor  by  nitric  acid. 

The  Source  of  this  discharge  has  l>een  the  subject  of  much  »| 
Intion.    Lnngicr  believed  it  to  !»*>  the  sennn  of  the  blood  (lllfrt'd  lli 
a  crack  In  ihe  pctrouK  portion  ol  tlie  temponil  bone,  and  so  Ihrooijh 
ruptured   membrnni   lympnni.     Thift  ex]>laiiation,  however,  in  i^ritlcJ 
not  correct;  for  not  only  is  Itlood  extravasalvd  in  tlie  living  bodr  i 
piil.Ie  of  this  H|n;cies  (»f  rapid  and  complete  filtration,  bul  the  fluid  J' 
ahd-^rihrr  in  clu-micnl  composiiion  from  the  scrum  of  the  bl>»o*l,  in*' 
taining  a  mere  trjice  of  aUnimen  and  ilonble  the  quantity  of  ch|o 
sodium.     Hy  others  it  has  been  supposi'd  that  the  fluid  is  furnisbed 
iht'  internal  ear,  being  a  continuous  discharge  of  the  luiuor  Cotua 
but    it«   large   quantity,  and,   above    all,  the    fact  of  ila   occasion: 
cbciping  through  the  nose,  demonstrate  the  fallacy  of  this  rxplaiiAt 
>guin,  it  has  been  sn[)poHed,  but  without  HulUcieni.  evidence,  tlist 

ivity  of  the  arachnoid  furni-»hcs  this  secreliou.     Hut  the  arachooiJ  * 
lot  *ccreie  unrtlciently  lo  lumish  the  quantity  of  fluid    ' 

this  membrane  were  irrilatctl  ainl   the  secretion  ini  ,  'M 
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joine  opaqne  fVom  lymph   or  pns  admixed  witb  it.      I    Ibink,  with 

,,  llmt  itierc  cnii  l>e  liulu  doubt  tbtit  this  dit^clinr^Ot  in  tDost  cases 
l^consisu  of  the  cerebro-Hpionl  fluid  ;  for  not  only  is  it,  in  appeai"- 
nncc  Hiid  chcmicid  oomposition,  identical  witli  tbia  liquid,  but  tliere  is  no 
othci'  source  within  the  Hkull  than  the  pia  mater  which  cin  yield  with 
equal  rupidity  so  large  a  quantity  of  tluid  ;  experiment  on  animals  havinj^ 
shown  that  the  cerebro-spinal  lluidis  rapidly  reproduced  after  itbcwacun- 
tion.  An  additional  point  of  analogy  l>etween  this  discliarge  and  the 
cerebro-si»inal  fluid  is  to  be  found  in  the  fact  pointed  out  by  C.  Ueriinrd, 
that  they  both  contain  a  small  quaniity  of  sugar.  In  order  that  the 
fluid  be  discharged,  the  meiubruues  of  tlie  brain  must  have  been  torn 
opposite  the  outlet  by  which  it  is  poured  forlli.  This  has  actually  been 
ascertained  to  l>e  the  case,  by  carefully  conducted  dissections.  When  it 
Is  discharged  tlirongh  the  ear,  the  laceration,  as  Ut^rard  has  remarked, 
ust  have  exteniled  throui^h  the  cul-de-sac  of  the  arachnoid,  which  is 
I'uluiigetl  around  the  auditory  nerve  iu  the  internal  auditory  canal. 
When  it  is  poured  out  through  the  nose^  the  fracture  has  probably 
extended  through  the  cribriform  plate  of  tlie  ethmoid  bone,  and  laid 
o\u^n  the  pndongation  of  arachnoid  that  surrounda  the  filaments  of  the 
olfact<iry  nerve. 
^^  The  diagnostic  value  of  watery  discharge  from  the  ear  varies,  accord- 
"Ing  to  Ilewett,  with  iU  relation  to  the  luemorrhage  which  may  occur. 
He  divides  cases  of  watery  discharge  from  the  ear  after  injuries  of  the 
head  into  throe  classes. 

Id  the  first  class,  the  discharge  is  watery  from  the  flrst,  and  abundant, 
fing  preceded  by  little  or  no  blood,  and  beginning  immediately  after 
le  accident.     This  is  undoubtedly  cerebro-s|)inal  fluid,  which  escapes 
through  a  fracture  of  the  petrous  bone  implicating  the  internal  auditory 
canal. 

Id  the  second  class,  there  is  copious  and  prolonged  bleeding  from  the 

^car,  followed  by  the  watery  discharge.     Here,  tt»o,  there   is  fracture  of 

^fi^]e  petrous  bone:  but  its  exact  situation  is  uncertain.     In  these  cases, 

^Khe  diagnosis  will  rest  upon  the  prolonged  hiemorriiagc,  rather  than  on 

^Khe  watery  discharge. 

^F  In  the  third  class,  there  is  but  little  bleeding  after  the  injury,  and  the 
watery  discharge,  which  is  variable  in  quantity,  varies  also  in  the  time 
of  its  np|>carnnce.  In  these  cases  the  diagnosis  must  remain  doubtful. 
Ue  mentions  two  cases  which  occurred  at  St.  George's  Hospital  in  which 
a  copious  watery  discharge  flowe<l  from  the  ear.  In  neither  of  these 
after  death  was  any  fracture  of  the  petrous  p(»rlion  of  the  temporal  bone 

Kound.     In  one  the  membrana  tympani  was  ruptured,  and  the  cavity  of 
be  tympanum  was  *'  intensely  vascular;"  in  the  other,**  the  discharge 
|u connected  with  a  fracture  of  the  lower  jaw  just  below  tlie  condyle; 
l^lower  fragment  had  perforated  the  wall  of  the  meatus  nuditorius." 
The  facial  nerve  may  be  so  injured  by  a  fracture  of  the  petrous  poi*- 
^tion  of  the  temporal  bone  as  to  become  paralysed  at  t))e  time  of  the 
^Kccideut.     But  more  frequently  paralysis  of  this  nerve  does  not  come 
^ftn  until  a  later  period,  about  the  second  or  third  week  after  the  injury, 
untl  disappears  after  lanting  about  a  month.     Tins  transient  facial  para- 
lysis accompanying  some  forms  of  fracture  of  the  base  of  the  skull  has 
beea  studied  by  Marshall,  who  ingeniously  explains  it  as  being  i»oca- 
sioned  by  the  pressure  of   plastic  cfl'usions,    which    gradually  become 
absorbed  as  the  fracture  uuitus,  and  thus  the  cotupressiou  of  the  nerve 
removed  after  a  time. 
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Treatment. — Tlie  iroatment  of  fracture  of  the  baae  of  the  sknll 
must  be  uonducteil  on  those  gt-neral  prineiplea  timt  guide  us  in  Uie 
ninnn^enunU  of  Bimple  fraclures  of  the  crnniiim,  sticU  as  ice  lo  the 
ehavfil  html,  a  enlouiol  pnrgo,  low  diet,  nud  absolute  quietude  in  % 
darkened  room.  In  most  cases,  the  brain  is  so  injured  in  its  most  vital 
parts  that  speedy  death  is  the  result.  When  recovery  takes  place,  it  Is 
neeessiirily  alow  and  protracted,  liable  to  retardation  from  mcnitigitiii  of 
an  acute  or  sultacute  and  chronic  character. 

Dephkssed  Fualture  op  thk  Skull. — Tt  occasionally  thougli  very 
rarely  happens  that,  in  consequence  of  a  blow,  a  portion  of  the  akull  t* 
depressed  without  Iwing  fractured, and  even  without  any  acrioua  cerebral 
eyrnptoms  occurring.  Such  depression  without  fracture  can,  however, 
only  oecur  in  children,  wliose  skulls  are  soft  and  yieldiui;.     In  adults  it 

cannot  happen  without  the  occurrence  of  partial  or  incomplete  fracture 

^lany,  if  not  all,  of  the  so-calleil  *' congenital  depressions"  that  are  nietJ 
with  in  the  skull  arc  the  result  either  of  violence  indicted  nn  thecraniu 
nt  hirtfa,  usually  in  instrumental  labors,  or  of  falls  antl  blows  upon  tb(E^ 
head  in  early  infancy.  Such  depressions  are  smooth,  concnve,  anct:^ 
sometimes  symmetrical,  an<l  present  very  different  cliaracters  from  tin*  a 
irregular  outline  of  an  ordinary  fracture.  They  never  present  the  chiL^v 
racters  of  a  fissure  ;  there  is  no  such  thing  as  a  congenital  fissure  of  tli»  m- 
skull. 

In  the  Diagnosis  of  depressed  fracture,  it  is  important  to  rememltef^* 
that  the  apparent  depression  produced  by  an  extravasation  under  III  «- # 
scalp  may  simtdate  this  injury  very  closely;  for  even  an  experience -=^* 
Surgeon  may  sometimes  in  these  circumstances  be  induced  to  cut  dow 
on  a  suspected  fracture,  when  in  reality  none  exists.  This  hapjjens  i^  I 
consequence  of  the  blood  that  Is  exlravasaled  coagulating  round  tbc  ci  S'  ^sr?ii 
cum(erence  of  the  contusion,  whiUt  that  which  is  in  the  centre  remaits  ^  ir 
fluid,  so  that  a  very  deceptive  sensation  of  a  hollow  with  a  hard  rim  *  \ 

communicated  to  the  finger. 

Varieties. — Depressed   fractures  of  the  skull  may  either  be  simpW-^'ylP- 
without  wound  of  the  scalp;  compound;  or  comminuted.     In  tlie  m  «"«  in»* 
jority  of  cases,  whether  Lite  fracture  be  simple  or  couipouml,  there 
comrainutif»n  of  the  bone;  the  fragments  being  perhaps  driven  into  t 
brain. 

Sometimes,  though  very  rarely,  the    external  table    nlone  is 
pressed  and  driven  into  the  diploe.     This  is  especially  the  case  over  t  ^:* 
tVontal  sinuses,  whetc  it  may  l>c  broken  in,  as  1   have  seen   happen  frfx::> 
llie  kick  of  a  horse,  without  the  inner  table  being  splintered,  or  any  bt«^ 
conscqiu'uce  onsiiiug. 

The  inner  table  may  be  fractured  without  any  apparent  Injury 
the  outer  table;  anil  it  may  not  only  be  so  fractured,  but  a  porti')n  of"^ 
may  be  dcpresNcd,  wiiliout  the  ouSer  table  being  injure<l  (Kigs.  "iAS,  S4#  ■* 
or  this  renuirkable  injury  twenty  cases  arc  reC"r<Ied  as  having  hiippeu-'^i 
in  the  late  American  war.     One  recovered,  the  diagnosis  l»eing  made  ' 
finding  the  splintered  inner  table  in  a  sequestrum  which  was  removes  * 
The  rest  died  of  intracranial  mischief,  and  the  diagnosis  was  not  ma^^  *^ 
during  life. 

More  commonly,  when  the  inner  table  is  thus  fVactured  or  depronsi 
the  outer  table  in  fissured.  In  all  ordinary  depressed  fractures,  lb* 
tcrnal  table  is  s|>lintcrcd  to  a  greater  extent  than  the  external  one.  T 
is  especially  the  case  when  tlie  fracture  is  the  result  of  gun-shot  Injii 
or  when  it  has  been  occasioned  by  blows  with  a  pointed  weapon,  ad 
end  of  a  pick,  or  a  large  nail,  or  the  sharp  angle  of  a  brick.     In  t 
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tres,  which  constitute  the  dangerous  vniiet}*  termed  Punctured, 
le  otiu*r  table  tniiy  I»l'  inoroly  porfomicd  or  n.Hsnreil,  whilst  tlu*  inner 
one  is  widely  Kpliuierud  into  iiiimerous  fi'»<rments,  fur  the  extent  of  a 
s<|uarc  inch  or  more.  This  splintering  of  tlie  inner  Ininina  of  the  skiilt 
to  a  gn-alcr  exlenl  than  tlie  outer  one  has  attrat'ted  muuli  attention, 
being  of  considurahle  praetiral  moment,  and  is  usually  said  to  be  owing 
to  its  iK'ing  more  brittle  Ihnn  ilie  exiernal  tal»io.  Tlds,  however,  I  do 
not  consider  to  be  the  only  cause.  I  ahould  rather  attribute  it  to  the 
fracturing  force  from  without  inwards  losing  a  certain  amoiint  of  mo- 
mcmtum  in  passing  through  the  outer  table;  the  inner  table  l^ing  thus 
splintered  more  widely  than  the  outer  one,  for  the  name  reaAon  that  the 
aperture  of  exit  made  by  a  bullet  is  larger  than  tliat  of  entry.  If  this 
be  the  true  explanation,  the  reverse  ought  to  hold  good  if  the  force  be 
applied  in  the  opposite  direction.  It  is  very  seldom  that  we  have  an 
op[)orlunily  of  examining  such  a  cntite ;  but,  some  years  ago,  u  mini  was 
brought  to  the  Honpital  wlio  had  discharged  a  pistol  into  lii:i  mouth  and 
upwards  through  the  brain.  The  bullet  hitd  perforated  the  palate  and 
passed  out  at  the  upper  part  of  the  cranium,  near  the  vertex  On  ex- 
amining the  state  of  the  bones,  it  wns  fouu'l  that  the  outer  table  of  the 
sktitl  was  splinleretl  to  a  ciuisidorably  greater  extent  than  tlie  inner  one, 
showing  clearly  the  influence  of  the  dirt^ction  of  the  fracturiui*  force 
(Figtj.  243,  ^44'.  This  case  ted  me  to  make  further  exptiiiments  on  the 
dead  boiU'  ;  and  I  found  that  the  outer  table  is  always  more  splintered 
rlieu  the  blow  is  struck  from  the  inside  of  the  skull  outwards. 


ML— Fr»c(iir«f  of  (Its  BknII  from  Ona<«hol  lo- 
'\uTf  from  wound ;    BpUaleriU);  of  Out«r  TtkbU. 


Fig.  944.— Tbtt  »Bai»— bmtoral  «tt». 


Tecvan  has  made  a  considerable  number  of  ingenious  experiments  on 
this  subject,  by  firing  bullrLs  and  drivini:  pointi-d  boilies  of  various  kinds 
tlirongh  the  skull,     fie  IbuU,  as  tlie  result  of  these  invcstijiations,  that 

She  aperture  of  exit  is  the  larger,  whulhcc  the  blow  be  delivered,  or  the 
nllet  Ixf  driven  from  without  inwanU,  or  the  reverse.  The  explanation 
%  which  lie  ban  arrived  is,  that  the  aperture  of  entry  is  caused  by  the 
penetrating  iHidy  only,  whilst  the  aperture  of  exit  is  caused  by  this  pluB 
tlie  fraiiinents  of  bone  driven  out  of  that  table  of  thu  sknll  which  was 
first  perforated.     Thus,  when  a  bullet  strikeij  the  external   table  from 

frithout,  it  first   perforates    this,  and    then  carries  abuig  with    it  and 
■rough  the  inner  table  the  fragments  of  bone  tiiat  it  has  cut  out  of  the 
xtcrnni  table,  and  lieiu-e  fractures  the  inner  table  more  wirlrlv  than  the 
uuler.     Wiieu   both  bides  of  the  bead  are  traversed  by  a  bullet,  it  will 
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be  found  thnt  the  nperttire  of  entry  in  the  outer  table  on  the  sHe  fir^t 
etriK-k.  ninl  the  a|K.'rtnre  of  entry  in  tlie  inner  talile  of  the  oppDsiW  siHe 
of  the  head  will  he  llic  smallest,  tlie  largest  holes  niade  hy  ihe  hiillct 
luMiig  the  apertures  on  llie  inner  tahle  of  tbe  former  side  and  the  ont«r 
tahle  of  the  latter.  In  tl)e  case  of  a  large  and  broad  body  like  a  bullet, 
Hhich  carries  and  does  not  merely  [ierforate  bone,  Teevan's  explnitation 
18  doubtless  correct.  But,  in  ihe  ordinary  "punctured''  fVaclnrc,  ninde, 
for  instance,  by  the  point  of  a  nail  being  driven  through  the  skull,  it 
must  be  remembered  that  no  Iraginenis  of  the  ouler  talile  or  dipb/c  are 
carried  onwards,  and  that  the  vury  wide-spread  splintering  of  tbe  inner 
table,  which  is  characteristic  of  this  form  of  injury,  uaunot  be  accoiinted 
for  in  this  way,  but  appears  to  nic  to  be  referable  to  the  cause  I  have 
given  — vix,,  the  flirerhrtn  of  the  fracturing  force  and  the  loss  of  niomen- 
tnm  in  the  breaking  body. 

It  itccasionally  hupiiens,  as  the  result  of  sabre-  or  hatchet-cuts  on  tbe 
heail.  that  a  lotigitudiiml  incised  fracture  occur»<,  in  which  the  outer  table 
is  merely  notclied,  wliilst  the  inner  one  is  splintered  nUing  the  whole  Hue 
of  blow.  In  other  ca8i*K,  again,  a  portion  of  the  skull  is  completely 
sliced  otl*,  hanging  down  in  a  Sap  of  the  scalp,  and  exposing  the  brain  or 
its  nieuiliranes. 

A  special  and  very  important  kind  of  punctured  and  depressed  frac- 
ture is  that  in  which,  by  the  thrust  of  a  stick,  umbrella,  or  «>tlicr  blunt- 
ended  body  into  the  orbit,  the  orbital  plate  of  the  frontal  bone,  or  tbe 
cribrifonn  lamella  of  the  ethmoid,  is  perforated,  and  the  dura  maicr  or 
brain  wounded.  In  such  cases  tliere  is  aontelimes  no  external  wound, 
the  stick  linving  passed  up  und<'r  the  np|ier  eyelid  ;  and  it  is  crnu*eivable 
that  the  same  result  uii-zhL  even  be  itrodnced  by  a  thrust  up  the  nostril. 
Death  residta  cither  fioni  wound  of  the  cavernous  sinus  and  intracranial 
extravasation  of  blooil,  or  more  rem<Mely  from  the  secondary  iutlaiuma- 
tury  etfecla  of  the  wound  of  the  dura  mater  and  brain. 

It  is  \i^ry  imporlanl  to  observe  that  Ifte  inut^r  labte  m<ty  be.  verjf  ext^n' 
lively  fiHHured^fr  aviurcdy  and  depviiSHedjWUhout  any  fravliLrtvf  the  outer 
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tab}t\  The  accompanying  cuts  taken  from  photographs  of  n  prpparnlloti 
in  the  Army  Modicid  Museum,  Washington,  represent  a  case  of  extermive 
frnchirc  with  depression  of  the  Inner  table  of  the  left  parietal  boue  frooi 
^uu-bLut  without  fracture  of  the  extenial  tabic. 
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The  pnlient  wno  etruck  oMiquely  on  tbo  side  of  the  head  by  a  miiaket- 
ball,  which  intlietod  n  ^cnlp  wtuitiil.  Tliero  was  no  sign  of  ocrt*bral  dis- 
turhtiucc  until  two  dnys  altei*  iUa  injury,  when  symptoms  of  compression 
Bet  in.  Thu  skull  was  cnrcrully  exuinini'd  through  the  wound  for  frac- 
ture; none  could  lie  I'dund,  The  symptoms  of  coma  increased  and 
proved  total  on  the  tenth  day.  when  the  inner  tnlde  of  the  left  pnrielnl 
Itone  W.19  found  exienfeivoly  starred  and  ilepres«t'd  (Fig.  246),  without 
«jiy  fracture  of  the  outer  table  (Fijj.  245).  There  was  a  wound  of  the 
<inra  mater  and  an  abncess  on  the  cerebial  heniispliere — in  fact,  all  tlie 
apiMMrances  and  sequences  of  an  ordinary  *^  punctured  fracture.^*  Tliis 
interesting  case  demonstrates  clearly  the  posHihility  of  extensive  fruc- 
tnre  with  depression  of  the  inner  table,  whilst  the  outer  remains  un- 
broken. 

The  Symptomfiof  a  depressed  fracture  of  the  skull  are  of  two  kinds: 
tliom.*  that  are  dependent  ui>on  the  injury  to  the  hone,  and  those  that 
Te.*^uU  from  the  concomitant  compressum  or  laceration  of  the  brain, 

When  Ihc  scalp  is  not  wounded,  the  d*'preSHiou  may  somi'linies  be  felt; 
"but  very  commonly  it  is  mnskeil  by  extravasation  of  hlooii  about  it,  nnd 
the  Surgeon  is  only  led  to  suspect  its  existence  by  the  continuance  of 
eyiTiptomH  uf  compression  from  the  time  <if  the  injury.  In  all  qixsvh  of 
«|oubt,  when  these  syniptoms  exist,  an  incision  .nhoidd  be  made  throut^h 
llio  scalp  at  the  seat  4)f  injury,  and  the  state  of  the  skull  examined. 
^heii  tliere  is  a  wound  iu.  the  scalp  communicating  witlt  the  fracture, 
The  Surgeon  detects  at  once  the  existence  of  depression  and  commiiiu- 
ttou  by  examining  the  bone  with  his  tiiiger  thron^h  the  wonmb  VVueu 
|the  fragments  that  are  <lepressed  are  impactetl  and  firndy  locked  to- 
[l^etlier,  so  as  to  form  an  nnyieblinj^  mass,  symptoms  of  compression  of 
the  brain,  to  a  more  or  less  marked  degree,  usnnlly  result.  Hut  if  the 
rraclure  be  very  extensive,  and  the  Irugm^nts,  though  somewhut  de- 
fd.  lie  loose,  nnd  if  they  be  yielding  and  do  not  exercise  a  coutinu- 
pressure  on  the  brain,  it  occasionidly  happens  that  no  cerebral 
;urbance  comes  on  for  some  day«,  even  though  the  injury  be  very 
m«ive.  A  man  twenty-four  years  of  age  was  admitted  into  Univer- 
•ily  College  Hospital.  He  hatl  heen  struck  on  the  forehead  with  the 
^•harp  ^diro  of  a  quoit.  The  frontal  bone  was  extensively  comminuted, 
|l|,w^lv«  fragmonis  being  removed,  nnd  the  dura  ukater  being  expo^d  to 
p  considerable  extent;  yet  no  had  symptoms  occurred  until  the  ninth 
pay*  when  iuHammation  of  the  brain  and  its  membranes  Ret  in,  and  ho 
B|M?edily  died. 

I  In  (iiher  cases  again,  more  especially  in  childrcu  and  young  persons, 
t  !t  the  bones  are  soH.  and  yiebling,  fracture  with  depression  may 

1  •  a  coiiaiderabb:  exteid,  and  no  symptom  whatever  of  compression 

^M^H^MccI  at  nny  time — the  pulient  living  with  a  portion  of  his  nkull 
^^H^BhiMv  beaten  in.  I  have  several  tiuies  seen  persons  in  afterlife 
RHiT  Mtii  depressions  of  the  skull,  the  result  <d'  injuries  sustained 

in  I  '  '.  uhu  prenented  nu^igus  of  cerebral  disturbance.     It  is  very 

mr^k.  bowtver,  to  meet  with  a  recent  case  of  depressed  fracture  in  lite 
■ulull  without  signs  of  cutuprcHMou  of  the  brain.  But,  though  rare,  it 
m.*  not  impossible;  and  <ireen  nientifnis  the  cate  of  a  man  wliose  skull 
mua  dvprcftited  to  the  extent  of  the  bowl  of  a  dessert  spoon,  without  any 
nyiiip(«*u)s  of  compre^HJon. 

Wounds  of  the  Dura  Mater — The  great  danger  in  these  cases  of 

[<1«jprr«ivd  and  comminuted  fracture  arises  not  only  from  thecompressioa 

Icif  Llic  brain,  but  from  the  rapidity  with  which  indamniation  is  set  up  in 

ounM-tiucuce  of  the  sh:u'p  fragments  wounding  and  irritating  the  mem- 
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branes  and  brain.  Indeeri,  a  wound  of  the  dura  mater,  liowever  fili^iht^ 
is  n  inoHt  daujsemus  amplication.  Tliis  is  more  fspot-iully  tln»  case  to 
thnse  injuries  in  which  llie  innrr  table  is  extt'itsivfly  b|*linlfred,  na  in  the 
ditTurent  forms  of  punvlurtMl  Irat-ltiro.  In  these  cusea  lliere  amy  \ye  no 
signs  of  compression  ;  )t\M  inflammation  spee<lily  sets  in,  and  certainly 
proves  fatal  if  the  cause  of  irriiaiion,  the  sharp  spicula  of  bone,  l»e 
allowed  to  rcmnin  in  cmtacl  witli  the  dura  maler.  This  membrane  be- 
comes sloughy,  and  coated  with  a  thick  deposit  of  plaHtic  matter,  whilst 
the  usual  evidences  of  encephalitis  aix»  found  in  the  other  membranes 
and  the  brain.  Wounds  of  the  dura  mater,  ihoui^b  in  the  highest  de- 
gree dangerous,  are  not  necessarily  fatal.  In  military  practice  it  has 
often  happened  that,  as  the  rrsult  of  sabre-cuts,  |>*>rtion»  of  the  skull 
have  l>een  sliced  or  split  down,  thv  subjacent  UJcmbratieB  and  the  brain 
itself  beinji  wounded,  aiul  yet  a  gtjod  ii*ctiv*My  has  resulted;  and  1  have 
bad  several  cases  under  my  own  care  in  nhiL'h,  ihotigh  the  dura  mater 
has  been  puncture<l  by  spicida  of  flepresseii  fractures,  and  {tortious  o 
brain  loKt,  ttie  patients  have  made  good  recoveries. 

The  Treatment  of  a  depressed  and  comminuted  fracture  of  the  sku)! 
varies  not  oidy  according  to  tlie  nature  and  extent  of  the  accident,  bo 
also  to  the  existence  or  nbsence  of  jsymplorus  of  compression  of  thi-  t»ndii  — 
If  there  be  no  wound  in  the  &c:d|»,  but  the  mrcnrrenco  of  Hymptoins  ofS 
compression  and  the  existence  of  some  irregnlnrity  of  the  skull  at  ibe^ 
aeat  of  injury  lead  the  Surgeon  to  suspect  a  ilepressed  fracture,  he  tihoulJK 
make  a  crucial  or  T-shaped  incision  tlown  u[>ou  ihe  part  in  order  to  ex — 
amine  the  bone,  and,  if  this  be  ftjund  depressed,  he  should  elevate  u 
remove  it. 

Jf  llie  scalp  be  already  wounded,  all  that  need  be  done  to  ascertai 
the  nature  of  the  fracture,  is  to  pass  tlie  finder  very  gently  into  th 

wound  and  thus  exnutine  tb 
bone.  If  any  fragments  be  foanc/.^  j 
lyinj;  loose,  they  shouk)  h^  -^^ 
jticki'd  out.  as  they  can  only^  ^ 
excite  iujurion?  irritation;  an^^  * 
bont!    that   is   driven    Iwbnv    iti -^ 


\ 
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lever,  raise  it  into  position  (Fig.  247) 


level  must  be  raised,  amt,  iC  coiu*:^^*  ^'*' 
pictely  detached,  removed. 

Jn    order    to   raise   these  de^»-* 
pressed  portions  of  bone,  it  is  irs  s     ** 
many  cases  merely  nei^esbary  Ic^-*      ^ 
introduce  the  point  of  an  eleva.**"'^ 
tor    iinderneath     the    fnitrment -S '* 
and,  using  the  instrument  as  ss 
It*  there  be  not  an  ajK.'rlure  sun  *'  ** 
ficienlly  birge  for  the  introduction  of  the  elovnlor.  one  may  be  made  bj^*"'    * 
sawing  out  an  angle  of  bone  at  a  convenient  sptit  by  means  of  a  lli-y';^'  'A' 
or  cranial  huw  ( Fii/s.  248,  240),  or  dipping  off  n  projecting  point  wiihi  ^  ' 
the  b.me-fi»rccps.     The  insirument  familiarly  known  as   Hey*s  Saw  doe^-^^*^ 
not  appear  to  have  been  invented,  though   it  was  largely  Ufre<l  ami  tlc-'i*'' 
Bcribcil,  by  Mr.  William   Hey,  of  Leeds.     lie  staU'S  (•*  Tntctical  Obaer** '-'***^     . 
rations  ou  Surgery,"  London,  181-1,  p.  ft),  that  ttie  instrument  was  iSrs'^^^  * 
shown  him  by  Dr.  Cockell,  of  Pontcfract,  and  that  a  saw,  formeil  on  lb**-'-' 
«ame  principle,  is  represented  in   Sculletus'  Aruiamentariiun   Chinirgir^^'*  *■*    ' 
cum.     In  the  works  of  Ambrose  Pai"^  (edited   by   Malgnigne,  Vol,   IJ   X  -* 
p.  14),  will   be  found  an  exact  representation  of  the  inslrumcnt,  with       *' 
straight  edge,  us  depicted  by  Hey,  aud  us  used  uL  the  preaeut  day.     IIM-M^ 
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xys:  "Pnr  icelle  on  |»eut  couper  de  Tos  (»ane  comprimer  dessns)  tant 
81  peu  qn^ou  vondrn,  sans  esire  en  danger  de  comprimer  l*os  frnclurd 
ir  leg  memhranes  ot  par  consoqiienl  sur  le  terveau,"  In  this  way,  suf- 
sienl  Rpaco  may  usually  be  gained  without  the  necessity  of  applyini; 
le  trephine.  II*,  however,  the  inner  tahle  be  splintered  to  a  eonsiderable 
Etentf  or  if  there  be  no  convenient  angle  that  can  bo  removed,  the  tre- 


^ 


?1g.  MB.— Bflj'A  Saw. 


yiR.  U».— Appllt'stloa  or  CrftftUl  Saw. 


ine  must  be  applied  in  anch  a  way  that  at  least  half  its  circle  is  sita- 
cd  upon  the  cd^c  lliat  overhangs  the  depressed  hone;  the  8urtr«on 
wing  out  by  means  of  this  instrument  a  pnrtif»n  of  the  undepressed 
ull,  in  order  that  he  may  more  conveniently  j;et  at  the  frugnient. 
tier  a  half  circle  of  Iwne  has  been  removed  in  this  way,  the  depressed 
pliiiters  may  be  Unken  out,  a  Hey^a  saw  still  being  occasionally  required 
efore  the  whole  can  be  removed;  the  flaps  of  scalp  should  liieu  be  laid 
own,  a  suture  or  two  applied,  and  waler-dressin;;  put  over  the  wound, 
igoroua  treatment  mtist  then  he  adopted,  with  the  view  of  prevcntinj^ 
■  removing  inflammatory  symptoms 

From  the  success  that  has  attcndetl  the  treatment  of  depression  of  the 
kull  without  fracture,  by  means  of  pneumatic  traction,  it  has  been 
ummended  in  cases  of  simple  depressed  fracture,  without  injury  of  the 
rain  or  its  membranes,  to  make  an  attempt  to  draw  the  depressed  por- 
jon  of  bone  to  its  normal  level  by  means  of  a  cup|»ing-gla»8,  adapted  to 
be  uneven  surface  of  the  skull  by  means  of  a  cell  of  glacier's  putty. 
In  all  oases  ol*  Punctured  Fraoture.  where  there  is  but  slight  injury 
the  external  table,  with  considerable  splintering  and  depression  of  the 
ner  one,  or  where  there  is  a  narrow  and  deep  depression  of  the  bone, 
lie  trephine  muHt  be  applied  on  different  principles  from  tlioae  that  guide 
B  in  its  use  in  ordinary  dcprcs8e<l  fractures.  In  the  punctured  fracture 
is  applied,  not  to  remove  symptoms  of  compression  which,  in  all  prob- 
hihty,  may  not  exist;  but  witli  the  view  of  preventing  the  inflamniii* 
ion  which  will  to  a  certainty  be  set  up  if  the  splinters  of  the  inner  table 
e  alloweil  to  continue  irritating  the  membranes  and  brain.  Hence  it 
I  A  rule  in  surgery,  in  all  cases  of  pnncture<1  fracture,  to  apply  the  tre- 
hine  at  once.  In  these  cases  a  trephine  with  a  large  crown  should  be 
sed,  and  the  circle  of  injured  bone  itself  must  \ie  sawn  away  (Fig.  250). 
>boutd,  however,  the  use  of  the  trephine  have  been  delayed  in  these 
uses  until  inflammatory  action  has  been  set  up,  the  inslriiment  may 
iiil  be  applied  with  advantage.     Many  years  ago  a  boy  was  admitted 
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into  UniverBity  CoUe^s  HospiUl,  on  the  sixteenth  day  after  hnving  beMl< 
struck  on  the  side  of  the  head  by  a  liir«[e  nail,  which  projected  from  a 
door  tl»nt  fell  upnu  him.     No  Rymptoms  ofnny  kind 
hr\d  occurred   until  the  eleventh  dny  alXer  the  acci- 
dent, when  l»e  became  dull  and  lost  his  appetite;  on 
the  sixleeiilh  dny,  that  of  his  admission,  tie  h»d  sud- 
denly' hecome  drowsy  and  delirious,  hut  answered 
ralionally  when  Pi>i>ken  to,  and  complained  of  |>Ain 
in  the  liend.     Tlic  jiupils  were  dilated,  the  %kin  hot» 
and  the  |Jiilse  quick.     On  examination,  a  ftu^all  round 
aperture,  fi*om  which   some   feti»i  pus  exude<l,  waa 
Fi«.  s-wi.-TrephiBfd  ctr-     discovered  ou  tile  ri^ht  parietal  eminence.     On  in- 
eie  round    p,.u«ti,rM     troduciug  tt  probc,  wliich    the   hole  just  admitted, 
Kr.rtnr..  x.tur-i.iM.     ^^^^  ^^^^^j^   ^^^^^^  ^^^^^^^^   ^   ^.^.^^^     S.  Coopet  imme- 
diately trephined  the  buy,  removing  a  cirelo  of  bone  including  the  smnll 
nperiure.     The  inner  taide  corrcs[K)nding  to  this  was  found  HpUutered 
to  6ome  extent,  and  the  dura  mater  was  thickened  and  inflamed;  but 
tile  patient  recovered  without  a  luul  symptom. 

Linear  Cuts,  as  hy  sabre  or  hatchet,  into  the  skull,  penetratlnjif  the 
outer  table,  are  apt  to  splinter  the  inner  one,  in  the  same  way  as  o^-curs 
in  a  "pnnclured"  fracture,  to  wliioli  tliey  bear  a  close  analogy.  They 
requii-e  the  same  preventive  trephining  that  is  needed  in  the  true  punc* 
tnred  Cracturc,  having  for  its  object  the  removal  /if  splinters  ai»d  spiuula, 
■which  vvnuld  infallibly  pro<luce  a  fatal  meningitis  if  left. 

In  tlu  se  rare  eases  in  which  there  in  a  Depressed  Fracture,  "with- 
out symptoms  of  compression  or  even  a  wntunl  of  the  scalp,  the 
rule  of  practice  is  Homewhut  unsettled,  as  to  whether  the  depieascd  |)or- 
ti<:n  of  bone  should  be  left  where  it  is,  or  an  attempt  be  made  to  elevate 
it.  Sir  A.  Cooper,  Abernethy,  and  Dupuytren  advised  that,  if  it  do  not 
give  rise  to  any  symptoms  of  compression,  it  is  better  not  to  interfere 
with  it;  and  there  are  several  cases  on  record  of  patients  who  have 
reeoverci'l  in  wlnun  this  course  was  adoi)ted,  the  depression  continuing 
jK'rmanent  Th:U  nou-interfereuee  is  tin'  proper  course  to  pursue  in  some 
cattes,  nifire  pariicult\rly  in  cliildreti,  there  can  be  no  doubt.  I  liave  had 
under  my  care  a  child  in  whom,  in  consequence  of  a  fall,  there  w,'i3  on 
one  of  the  parietal  bones  a  depression  as  large  as  a  crown-piece,  its  edges 
being  shnr|ily  defined;  no  si^ns  of  couipressiim  or  of  inflammation  of 
tlie  hrain  ensued,  and  it  was  cousequenlly  loft  without  int4.Mterencc,  the 
child  making  an  excellent  recover3*,  nml  coniiniiing  well.  Indee*!,  in 
chihlren,  the  amount  of  injury  that  may  be  inflicted  on  the  brain  not 
only  by  compression  but  by  actual  iaceratiun,  and  yet  be  followtnl  by 
recovery,  is  very  surpiising. 

In  the  adult,  tlie  cerebral  substance  does  not  accommodate  itsclfao 
reiidily  to  injuries.  an<i  here  the  line  of  practice  is  xutt  quite  ao  (U'tiuitc 
Ibilcven  in  persMnsof  mature  age,  under  certain  favorable  circumstances, 
bone  may  Ite  depressed  and  continue  so  without  giving  rise  either  to 
compresHion  of  the  brain  or  to  intlaunimtion  of  its  meml<ranes.  1  bad 
once  ui'der  my  cure  a  case  wliich  illustrated  this  point  forcibly.  The 
patient,  a  middle-age^l  m:iM,  fell  on  his  head  into  an  area,  and  (ttrip[>e(l 
ort'  the  greater  part  of  the  wcalp  from  the  anterior  part  of  the  head  and 
the  vertex;  on  the  upper  part  of  the  left  pnrietiil  bone  was  a  siarivd 
and  <lepres$<ed  fracture  of  the  skull  as  large  as  a  floiin.  As  the  depres- 
sion was  smniiMi,  not  nuuv  th:tn  a  rpiarter  of  an  ini*h  in  depth,  and  Ihero 
was  no  symptom  of  compivssion,  I  <lrew  the  wcalp  b^rwards  and  left  the 
bono  untouched,  the  patient  making  an  excellent  recovery,  without  any 
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H  symptom  of  intrACi*aniAl  mischief.  I  nm  also  acqtininted  with  a  gentle- 
mnn  upwards  of  fifty  yenrs  of  n^p,  who  hns  a  doprpssion  in  the  pnrielal 
bone  tts  large  hs  the  bowl  of  n  labU'-spoon,  tlie  result  of  a  frnctnre  by  a 
ffill  from  a  liorRc  wlieii  a  Ind,  and  from  nliich  no  inconvenience  liaa 
resulted.  I  think,  however,  tliat  tin?  expectant  IroiUment  should  not  be 
folbiwed  too  implieilly,  but  that  we  nnisl  be  gni^lcd  by  the  cinumstanccs 
of  llie  pnrlienlflr  dine.     If  the  deprcKsion  be  nearly  nniforni,  of  incou- 

>ftidenible  depth,  and  ocetipv  a  large  extent  of  bkull,  which  is  depri'SMed 
in  a  Fmoftth  hollow  or  bowl-IiUe  manner,  and  more  e«|>ecially  if  tlie  patient 
be  yonng  and  the  scalp  unwoiindcd,  it  may  be  better  (loubtless  to  follow 
the  advice  of  Cooper,  Abcrncthy,  and  Pupnytren,  and  to  wait  for  symp- 
toms of  compression  nianife*lin^  themselves  before  we  interfere.  If, 
however^  the  seal p  be  wonnded,  the  depression  sharp,  deep,  and  com- 
paratively f.mall  in  exUnl,  we  may  reaeonably  snapeot  the  existence  of 
coosiiicrable  ajilinterino^  of  the  inner  table;  and  here,  I  think,  the  safer 
plan  would  be,  even  in  the  absenee  of  all  aympionia  of  eompression,  to 
elevnte  foi-  the  name  reason  thai  we  trephine  in  punctured  fractnre — the 
previ'nli<jn  t*T  infliimiiiHlriry  netion  that  will  be  ocenRioned  by  the  irrita- 
tion of  the  fiplinlers  of  the  inner  taltle.  I  wotd<l  not,  however,  ventnre 
to  dogmatise  on  this  very  important  and  dinUnlt  point  nf  practice. 
The  opinions  of  the  most  expericnci'd  surireons  are  at  variance;  and 
casea  mny  readily  be  adduetil  on  eiUier  side  in  support  of  eonflieling 
doctrines.  It  would  appear  that  military  Surjjeons  generally  are  in  favor 
of  the  expectant  plan,  and  cases  may  l»e  found  in  the  works  ol'  Gnthrie, 
Ballinjjall,  &e.,  in  support  of  thia  practice;  and  it  ia  a  remarkable  cir- 
cums-tuMce  that,  in  many  of  Ihewe  insiaiices  in  which  recovery  reanUed 
in  cases  of  depressed  fra<'lnre  of  the  skull  which  were  not  sulijected  to 
0|>erntive  inl«M*ference,  the  pnticnls  were  ex|)o8ed  to  great  privati^ms, 
possibly  duriu}^  a  hiirrieil  retreat,  and  lell  in  circnmslances  apparently 
the  leiwt  f:ivorahle  to  recovery.  80  far  as  my  own  experience  is  con- 
cerned, which  is  necessarily  <lrawn  purely  from  civil  practice,  I  can  say 
that,  with  the  cxccjilion  of  the  case  that  has  just  Ik'cu  referred  to,  I  do 
Tif't   recollect  ever   having  seen  a  crise  recover  in  which  a  eomponnd 

Idei>rcsjfcr|  fracture  of  the  skull  oecnning  in  the  adult  had  been  left  wilh- 
ciul  operation  ;  but  1  have,  on  the  other  hand,  seen  several  insiances  of 
recoverjk  in  which  the  bune  had  been  elevated  and  IVagmcuts  removeil. 


The  sooner  elevaticni 


IS  doni'  the  better.  Danger  does  not  arise  from 
early  o|>eiation,  but  from  delay.  The  presence  of  depressed  and  spicu- 
lateO  frnginenis  (iressing  into  the  dnrn  mater  must  inevitably  and  speedily 
iuHucc  enecphalitis.  1  have  several  limes  trephined  in  auch  circum- 
stances as  these  with  success,  and  have  never  had  occasion  to  regret 
doing  so.  Indeed,  there  is  no  class  of  **aMes  in  which  the  operation  of 
trepliining  is  nttendctl  by  such  snccessfnl  results  as  in  those  of  depressed 
and  comndnntcd  fractnre.  Even  thon^ih  several  days  have  elapsed  and 
inflammation  lias  set  in,  the  pro|»er  tiefltment  will  be  to  remove  the  «lc- 
presflCfl  and  splintered  bone,  and  thus  give  the  patient  his  only  cha»ice 
— a  slender  one,  it  is  true — of  recovery.  In  such  ailverse  circumstances 
the  patient  may,  however,  be  saved.  A  man  was  admitted  under  Listoa 
with  a  \^^^^•fZ  di-pressed  fractnre  on  the  side  tjf  ihe  head,  produced  by  the 
blow  of  a  brickbat;  though  no  sign  of  compression  existed,  yet  symp- 
toms of  cerebral  inflammation  were  speedil}*  set  up,  and  Liston  trephined 
htm  on  the  fourth  day  after  the  accident;  the  man,  who  was  perfectly 
conscious,  wnlking  into  the  o]H'raiing  liieatre.  A  considerable  splinter- 
ing of  the  innir  tnide  was  found,  the  fragments  of  which  were  removed. 
The  dura  mater  having  been  punctured  by  one  of  the  apicula  of  bone, 
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diffuse  suppuration  of  the  membranes  of  the  brain  «et  in,  ami  Uie  patient 
dicil  in  a  few  dnys.  In  this  ease,  however,  the  necessity  for  early  tre- 
phiniiig  wns  dearly  imlicatcd,  notwithstanding  the  absence  of  any 
Bymptuin  of  coniprt-ssifin. 

The  Ultimate  Results  of  Fracture  of  the  Skull  in  those  who 
recover  will  less  closely  resemhie  the  conditions  given  at  p.  632,  as  the 
consequences  of  contusion  of  the  cranium  without  fracture.  Kpllepsy 
was  very  frequent  in  the  American  war  cases  ;  so  also  partial  or  coui- 
pU'te  loss  *d'  vision  was  one  of  the  common  sequences  of  such  injuries. 
When  deafness  occurred,  it  was  generally  connected  with  impairmeol  of 
other  special  senses,  and  often  of  the  mcnlnl  fiicnllies. 

When  a  depressed  IVnctureof  the  NknII  is  oompUoated'w^ith  a  Frac- 
ture or  other  Injury  of  the  Spinal  Column,  it  is  sometiuiea  ditli* 
cult  to  determine  how  much  of  the  symptoms  may  be  tlue  to  one  accident, 
and  what  proportion  to  the  other.     In  such  a  case  as  this,  however,  we 
shoidd.  I  think,  Ireat  the  depressed  fracture  irrespectively  of  the  verte- 
bral injury,  thus  giving  the  patient  a  chance  of  recovery,  of  prolonj^a- — . 
tion  of  life,  or,  at  least,  of  relnru  of  couHciousnesa  before  death.    A  man 
was  admitted  under  my  care  Into  the  hospital,  with  depressed  fracture 
of  the  lell  parietal   bono,  anil  injury  of  the  cervical  spine,  the  precise- 
nature  of  wiiich  could  not  be  accurately  determined.     He  waft  in  a  state: 
of  complete  coma  and  pnralysis.     I  trephined  the  skull  and  elevated  the«=» 
depressed  portion  of  the  bone  ;  he  recovered  his  consciousness  to  a  jjreat^ 
dcj^ree,   but   died  in  a  few  days,  npparently  from  injury  to  the  spine — -^ 
On  exnmination  after  death,  we  found  a  fracture  of  the  fiftU  cervical^ 
vertebra. 


INJUniEH    OF   THE   CONTENTS   OF   THE   CIIANIUM. 

WoDNDSOPTiiE  BuAiN  AND  ITS  M EMBiiANEB  are  frequent  in  injuries  of 
the  headland  are  auion^  the  m<»Ht  impr>rtant  complications  of  these  acci- 
dents.    The  extent  of  injury  inrticted  upon  the  cerebral  substance?  haft 
wide  limitN,  from  slight  laceration  without  exposure,  to  denudation  of 
the  brain,  disintogrftticni,  and  esca|>e  of  larufe  portions  of  its  sntiatance. 

Causes — Injury  to  the  brain  may  Imj  occasioned  in  various  ways. 
The  simplest  form  is  that,  i)erhaps,  \vhich  Is  not  nufrequcnlly  met  with 
in  iindeitres.*^ed  fracture  of  the  skull,  and  sometimes  happens  without 
fiactuiv,  from  simple  concussion  or  commotion  of  the  heatl ;  laceration 
of  tho  cerebral  substance  occurring  under  the  seal  of  injury,  or  more 
frequently  at  a  distant  or  opposite  pf>inl^  by  a  kind  of  rontrecoup.  This 
lact'tatiori  of  the  brain  by  coutret^inip  is  by  no  means  of  tinfreqnent  ocx'ur- 
rence.  1  have  seen  many  striking  instances  of  it,  and  have  found  it  to 
be  one  of  llie  commonest  eansea  of  death  in  simple  fracture  of  the  skull. 
Laceration  of  the  brain  by  confrecoup  is  attciuled  by  much  extravnsu- 
tion  of  blood;  and  after  death  the  brain-Hubstance  is  found  mixed  up 
with  eoagula,an<l  forming  a  soil,  pulpy, bloody  mass.  In  most  instances 
that  I  have  sceu,  the  anU'rior  lobes  have  been  thus  contused,  luceratetl, 
and  disorgaid^ed.  This  accident  mny  occur  witluuii  an}'  fracture  of  the 
skull  or  external  sij^ns  of  serious  injury,  and  usually  results  from  falla 
upon  the  back  or  side  of  the  head,  oflcn  from  an  iucf>nsi<lcrnblc  height, 
as  when  a  person  slips  sudtlenly  up  in  frosty  weather  and  strikes  his 
he;t<l  on  the  pavement;  the  anterior  portions  of  the  hemisphcroH  of  the 
brain,  or  the  parts  opposite  to  that  struck,  will  then  be  found  iu  the 
condilifin  just  deHcrilH*d. 

The  brain  and  its  membranes  are  ofYcn  lacerated  by  the  sharp  npicuia 
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of  a  depressed  fracture^  wliich  may  penetrate  to  a  considernble  <1epth 
in  its  substnnce.  Aiui,  lastly,  tlie  injury  may  be  occasioned  hy  foreign 
bodies^  %\.\v\\  ns  btillels,  traversing  or  Io<Jging  in  Ihe  liead ;  or  hy  MabB 
and  putivturfH  throiiuli  the  inner  portions  of  the  skull,  eH|>et'ially  the 
orbitnl  plate  of  the  frontal  l>one.  In  this  way  a  piece  of  stick,  tobacco- 
pipe,  the  point  of  a  knife,  or  a  scissor-blade,  may  puncture  the  anteiior 
part  of  iho  brain. 

Symptoma  and  Effects. — The  symptoms  and  results  of  wound  or 
lactMalioii  of  ilie  brnin  vjiry  greatly  according  to  the  age  of  ilie  patient, 
the  seat  of  injury,  and  nilier  conditions,  which  cannot  very  readily  be 
deterniinefb  If  liiu  injury  implicate  those  porlicms  of  tlie  nervous  centre 
at  tlie  base  of  the  brain,  the  integrity  of  which  is  necessary  for  the  pi*o- 
per  maintenance  of  the  respiratory  act,  immediate  death  must  neces- 
fiarily  ensue.  \\\  however,  portions  of  this  organ  that  are  less  essential 
to  bfe,  as  the  anterior  lohes  and  upper  purt  of  the  hemispheres,  he  in- 
jureil.  Init  very  slight  symptoms  may  occur;  nnd  in  some  cases  there  is 
Jio  positive  indication  by  which  this  injury  of  tlie  cerebral  substance  can 
l>e  determined,  except  by  its  exposure  and  escape  through  the  external 
■Wound.  Hence,  even  the  worst  injuries  of  the  head  are  rarely  immedi- 
ately fatal,  the  patient  being  seldom  killed  outright,  unless  the  medulla 
oblongata  or  pons  Varolii  be  wounded.  Children,  especially,  have  liecn 
known  to  bear  extensive  injuries  of  the  brain,  and  even  the  loss  of  a 
Cf>nsidfrable  quantity  of  cerebral  matter,  without  any  very  serious  ef- 
fects, either  irnme<liale  or  remote;  and  it  is  by  "o  means  uncommon  to 
aee  them  live  several  days  with  an  extent  of  injury  to  the  brnin  which 
would  rapidly  have  proved  fatal  to  an  adult.  Indeed  it  may  he  stated 
generAlly^  tliut  the  younger  the  patient,  the  greater  the  chance  of  recovery. 
So,  also,  the  prognosis  may  be  considered  more  favorable  in  men  of  the 
lahoring  class,  whose  minds  are  but  little  exercised,  than  in  persons  of 
more  cultivated  intellect.  Twituliing  of  the  muscles  and  epileptiform 
fits,  are  commonly  met  with  when  the  brain  is  lacerated ;  and  these, 
complicating  coma,  or  alternating  with  it,  indicate  the  nature  of  the 
mischief. 

Foreign  bodies  even  of  large  size  and  considerable  weight  have  been 
lodged  for  a  considerable  time  within  the  skull,  in  contact  witli  the  brain, 
without  occasioning  death.  Thus  Ilennen  sttites  that  he  has  seen  five 
eaaes  in  which  bullets  were  lodged  within  the  skull,  that  did  not  prove 
immediately  fatal.  Cunningham  relates  the  c.ise  of  a  boy  who  lived  for 
twenty-lour  days  with  the  breech  of  a  pistol,  weighing  nine  drachma, 
lying  on  the  tentorium,  and  rusting  against  the  oircipital  bone.  O'CaU 
lahan  has  recorded  the  remarkable  case  of  an  ofllcer  who  lived  about 
»even  years  wiili  the  breech  of  a  fowling  piece,  weighing  three  ounces, 
ludgcd  in  the  forehead;  the  right  hemisphere  of  the  brain  resting  on  tho 
dnt  part,  from  whicb  it  was  only  separateil  by  false  membrane. 

From  the  great  variety  of  effects  produced  by  these  injuries,  it  must 
Iw  evident  that  there  can  be  no  one  set  of  symptoms  indicative  of  wouu<l 
of  the  brain,  provided  there  be  no  external  wound  ihrotigh  which  the 
condition  <d"  the  cerebral  suhstance  can  be  ascertained.  In  those  cases 
in  which  this  does  not  exint,  wo  can  at  most  oidy  sus|>ect  laceration,  if 
we  tind  that  the  ordinary  symptoms  of  compreSHion  or  concussion  are 
asMJciated  with  signs  that  do  not  usually  occur  in  those  conditions  when 
uncomplicated  ;  such  as  contraction  of  one  pupil,  dilatation  of  the  other, 
and  perhaps  an  alteration  of  these  states  with  twitchings  f)f  the  limbs, 
hemiplegia  of  one  side,  or  paralysis  of  an  arm  and  of  the  opposite  leg, 
with  [KMhaps  involuntary  spasmovUc  movements  of  the  other  members. 
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In  Biraple  uncomplicatofl  cerebral  compression,  the  pupHs  are  always 
dilated.  In  Ifi(;er.ition  of  the  brain  wil-bnut  oompreesion,  tlioy  are  con- 
trnctcd.  When  Incf-ration  nnd  compression  arc  conjoineil,  one  pupil  may 
be  dilated  and  the  otlier  contracted;  or  buth  will  be  dilated  or  contracted^ 
according  as  the  sympioms  of  compression  or  of  laceration  preilominate. 
These  irregular  symptoms,  when  accoinpaiiied  by  ranch  coldness  on 
the  surface,  slowness  of  pulse,  and  depression  of  vital  power,  may 
generally  be  looked  upon  as  indicative  of  cerebral  laceration.  Thi» 
effect  of  the  cerebral  lesion,  whetlier  it  nssume  the  form  of  paralysis  o 
of  convuNions,  is  always  manifested  on  the  side  of  the  body  opposite 
to  that  on  which  the  injury  to  the  l}rain  exists;  but  not  neceissarily 
opposite  to  that  on  which  the  blow  has  been  inflicted  on  the  head  ;  fo 
the  injury  to  the  brain  may,  by  counter-stroke,  Ihj  in  tliat  cerebral  hemi— 
fiphei*e  which  is  opposite  to  the  side  of  the  head  that  lias  been  struck. 
Thus,  if  a  person  struck  on  the  right  side  of  the  head  sustain  a  rnptui'e 
of  the  middle  meningeal  artery,  and  have  extravasation  of  Mood  on  the 
right  hemisphere  of  the  brain,  he  will  have  hemiplegia  on  the  left  »iile, 
and  vlre  verted,  J3nl,  if  the  blow  that  is  inflicted  on  the  ri^ht  aide  were= 
to  give  riae  to  extravasation  by  counter-stroke  on  the  left  siile  of  the 
head,  the  paralysis  would  develop  itself  on  the  siile  that  had  been 
struck.  So  it  is  wiili  convulsive  movements;  they  will  occur  in  the  arms 
and  Jegs,  on  the  side  oppo-^itc  to  that  on  which  Ihe  brnin  has  been  injured, 
whether  that  injury  i»e  on  the  side  struck  from  direct  violence,  or  on  the 
opimsite  side  from  counter-stritke.  In  this  way  the  IhMniplegia  may 
occur  on  one  side,  and  the  convulsions  on  the  other.  A  man  was  atruck. 
a  violent  blow  on  the  nVyA^  temple.  He  was  seized  with  hemiplegia  and 
facial  paralysis  on  the  ir/l  side,  and  with  convulsive  movenienlH  on  the 
Hfjhf  side  of  the  f«ce,  the  ritjht  arm,  and  leg.  He  died  a  few  days  after 
the  injury.  On  examination,  we  fount!  a  lissure  of  the  right  parielal 
bono,  lat'cralion  of  the  middle  meningeal  artery,  and  a  large  eb>t  pi-esA- 
ing  on  the  right  side  ()f  the  brain  :  hence  the  hemi|j|egia  on  the  /#'/7  aide 
of  the  body.  There  was  laceration  with  disorganisation  of  the  middle 
lolte  of  the  brnin  on  llio  trff  side:  hence  the  convulsive  movements  of 
the  ri'jhf  side  of  the  fru-e,  body,  and  limbs. 

Saccharine  Diabetes  is  nn  occasional  consequence  of  injuries  of 
the  brain.  A  man  43  years  of  age  was  .admitted  into  Hospital  under  roy 
care  with  paralysis,  the  result  of  a  fall  on  the  back  of  his  head.  On  ex- 
amining his  urine,  it  was  found  to  contain  sugar  in  very  large  quantity. 
J'rcviously  to  the  accident,  ho  had  been  perfectly  well  and  robust;  and, 
as  Ihe  paralytic  symptoms  disappeared,  the  diabetic  sugar  gradually  les- 
sened in  quantity,  unlil  it  ceased  entirely  to  be  formed,  and  this  notwith- 
6tan<ling  the  continued  use  of  saccharine  and  amylaceous  matter  in  the 
food.  Claude  Hernurd  has  recorded  some  similar  instances  in  illustra- 
tion of  the  interesting  physioiogical  fact  pointed  out  by  him,  that  wounds 
of  the  central  |tortion  of  the  medulla  ol)lougala  and  irritation  of  the 
fouilh  ventricle  of  the  brniu  in  rabbits  occasion  sacchaiine  (iiabctcs,  and 
indeed,  th:it  in  the  liog  artificial  traumatic  diabetes  may  bo  induced  by 
frnciure  of  the  skull  and  consecutive  injury  of  the  brain. 

The  Danger  of  wounds  of  the  brain  varies  greatly  according  to  the 
part  that  is  injured.  It  is  grciitest  nnd  most  immediate  in  injuries  of 
the  base  of  the  brain,  of  the  pons  Varolii,  and  <!rurn  ceivbri;  it  is  least 
Hnd  most  remote  when  the  upper  and  anterior  part  of  the  Uemidpheres  ia 
the  seat  of  lesion. 

The  Mode  of  Death  after  these  injuries  varies.  The^'  may  prove 
fatal  at  once,  whcu  the  l»ase  la  wounded,  hy  the  injury  of  the  respiratory 
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irnct;  in  the  course  or  a  few  hoiirHf  hy  the  continuance  of  shock,  nnd  hy 
the  exti  avAsntion  of  blood  within  the  cranium  ;  at  a  later  period,  by  the 
occurience  of  encephalitis  and  its  consequeneos  ;  or  more  remotely,  by 
the  Hupervention  of  paralysis  and  other  ulterior  elfects  of  ijijury  of  the 
nervous  system. 

The  Cerebral  Nerves  are  occasionally  Injured  at  tlicirroots,  or  torn 
across  and  dclachetl  Irom  their  connexion  wiih  the  brain,  in  injuriesof 
the  head.  These  nerves  may  be  wounded  by  tlie  same  violence  that  in- 
jures the  brain,  as  when  a  bullet  traverses  the  head  ;  or  they  may  be 
detached  from  their  connexion  with  the  hrain  in  laceration  of  the  cere- 
bral f)nlp;  or,  lastly,  they  may  be  lorn  across  in  fracture  of  tlie  base  of 
the  skull,  by  the  fissure  extending  across  the  forumeu  through  which  the 
nerve  parses. 

Thus,  or  from  extravasation  of  blood  into  its  sheath,  blindness  may 
result  I'rom  injury  to  the  opiic  nerve  at  any  part  of  its  course  ;  ptosis, 
and  strabismus  in  different  directions,  acconbng  as  the  third,  tlie  fuurtti, 
or  the  sixth  nerve  has  been  injureil.  But  the  nerve  that  most  commonly 
Biiflers  is  the  seventli,  which,  either  in  its  fneiul  or  in  its  auditory  por- 
titm  or  both,  is  not  uncommonly  torn  across  in  I'raclnres  of  the  petrous 
portion  of  the  temporal  bone,  producing  either  paralysis  of  the  face  or 
deafness. 

Iiijtiry  to  the  eighth  nerve  is  not  common,  or  rather  It  is  not  common 
for  patients  long  to  survive  who  exliibit  evidence  of  the  lesion,  i  have, 
however,  seen  repeated  vomilinsfs,  with  palpitations,  and  a  sense  of  suf- 
focation continuing  for  inonlhs  after  apparent  injury  to  the  origin  of  the 
pneumo-srastric.  in  other  cnKes,  from  lesion  to  the  spinal  aueessoryf 
spasm  of  the  trai>ezins  and  sterno  mastoi<l  muscles,  simidatiiig  teluuus, 
may  set  in. 

Treatment. — In  the  treatment  of  injuries  of  the  brain,  little  can  be 
done  alter  the  system  has  rallied  from  tite  shock,  l>evond  attention  to 
Htrict  antiphlogistic  treatment,  though  this  neetl  not  be  of  a  very  active 
kind.  In  these  cases,  indeed,  as  much  should  he  left  to  nature  as  pos- 
aiblc,  the  burgeon  merely  removinr^  all  sources  of  irritation  and  excite- 
ineni  from  his  patient,  and  applying  simple  local  dressings^ 

If  any  foreign  body  be  loilgeil  within  the  skull,  it  must  of  course  be 
remove'!,  if  possible.  This  may  be  done  if  it  be  situated  near  the  exter- 
nal wound,  or  fixed  in  the  bone  ;  but  if  it  have  penetrated  deepl}'  into  the 
Bul>stance  of  the  brain,  and  have  gone  completely  out  of  reach,  it  would 
be  perhaps  more  dangerous  totre|)hine  the  skull  on  the  chance  of  reaeli- 
ing  it,  or  in  any  other  way  to  go  in  search  of  it,  than  to  leave  it  where  it 
is.  Bullets  shoidd  always  be  extracted  if  they  can  be  found.  On  this 
point  military  burgeons  are  agreed.  If  they  enter  the  skull,  and  strike 
against  and  fracture  the  opposite  side  without  escaping,  shotdd  lliey  be 
sought  for  ?  I  think  not.  Larrey  and  iJell,  it  is  true,  have  exit  acted 
the  ball  on  the  side  of  the  head  opposite  the  point  of  entrance.  But  it 
may  not  be  found  there,  lii  a  case  of  suicide  to  which  1  was  cnlled  some 
years  ago,  a  gentleman  had  shot  himself  through  the  right  temple ;  im- 
mediately opposite  the  wound,  on  the  left  temple,  was  a  raised,  loose  and 
stellate  fracture  of  the  skidl,  over  which  the  scalp  wss  uninjured.  I  cut 
ditwn  on  this  and  removed  the  fragments  of  bone,  exiwcting  to  find  the 
ball  beneath  them;  but  in  Ibis  1  waH  disappointed,  and  after  death  the 
bullet  was  found  lying  in  the  Imse  of  the  skull,  where  it  had  rolleti. 

IlxRKiA  OR  Fungus  Ckreuui. — in  those  cases  in  which  a  laceration 
of  the  brain  and  dura  malcr  communicates  with  a  fracture  of  the  skidl, 
il  is  occasionally  found,  mure  [lai  ticularly  in  children,  thai  a  dark  bi'owu 
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or  bloo(1y  fiingus-lonkinpr  mnsa  of  cerebral  matter  protrndes  from  the 

wound.     The  period  after  the  receipt  of  an  injury  at  whicli  this  |»rolru — 

fliou  lakes  place,  varies  from  a  fewclnys — eight  or  ten — to  several  weeka^^^^ 
It  has  Ix?en  remarked  by  Guthrie,  and  the  observation  has  been  fully  ^- . 
conlirmed,  that  hernia  cerebri  is  more  likely  to  take  plncc  throujjh  smallV  \ 
than  large  apertures  in  the  cranial  bones.  This  tumor  inereasos  rathec^r  r 
rapidly,  pulsates  synchronously  with  the  brain,  and  mny  shortly  attattr-^^^ 
the  size  of  a  ben's  egg,  or  even  bocomo  larger  (Fig.  25 1 ).     lu  its  compo^i^^^ 


Ftr-  S9I  — BoroU  Cerebri  ruUovlDy  Comtiuuud  ConnlDDted  Fraetaro  of  atght  Pftrl*Ul  Bob*. 


fiition  find  structure  it  vanes.  In  some  instances  it  is  composed  rliiefly, 
if  not  entirely,  of  extravBsated  blooti  ;  but  the  true  fungus  ceivbri  is 
composed  of  softened  and  disintegrated  cerebral  mutter,  infiltrated  with 
lymph  and  blood.  The  softening  of  the  l:tr;un,  with  red  discoloration, 
exlenils  for  some  little  ilistrince  under  the  bnsc  of  the  tumor.  The  men- 
tal condition  of  the  pntient  is  in  many  cases  not  much  di»tnrl>cd  at  first, 
there  being  merely  some  degree  of  cerebral  irritation.  8ijeedily,  how- 
ever, stupor  comes  on,  and  ileath  eventually  occurs  from  encepttalilis, 
followed  by  eom.1,  consequent  on  the  inQammalory  etfusiuns  that  take 
place  within  the  sktdl. 

Treatment. — The  treatment  of  this  coropHcation  of  fractures  of  the 
skidl  is  commonly  extremely  unsatisfactory.  If  the  tumor  he  shaved 
off,  as  is  usually  recommended,  It  generally  sprouts  again  until  tbe 
patient  is  destroyed  by  irritation  and  coma  conjoined.  In  some  fortu- 
nate cases,  however,  the  removal  of  the  tumor  is  not  followed  by  its 
reproduction.  All  that  can  l»e  done  Is  to  slice  off  the  growth  on  a  level 
witli  the  brain;  to  apply  u  pledget  of  dry  lint,  and  a  compress  and 
bandage  over  the  |jat-t,  thus  allowing  it  to  granulate  and  the  wound  to 
cicatrise. 

Extravasation  OF  BLOon  within  trg  HxtLL  commonly  occurs  In  all 
injuries  of  the  huad  accompnnied  by  buicration  of  the  bt'ain,and  in  many 
of  tliose  in  which  the  skull  is  friiciured  without  that  organ  being  (injured. 
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Indeed^  when  we  reflect  on  the  gre^t  vascularity  of  the  parts  within  the 
ekulU  the  targe  sintiHes,  the  ntiiiierous  iirtei-ieH  that  ramify  both  within 
the  bones  attd  at  the  base  of  the  brain,  and  the  close  vascular  network 
extended  over  the  surface  of  tliis  organ^  we  can  easily  understand  that 
extravasation  of  blood  is  one  of  the  most,  frequent  complications  of  these 
injuries  and  a  cfnimon  cause  of  death,  when  they  terminate  fatally  at  an 
early  j)enod  after  their  occurrence. 

Causes — Intracranial  extravasation  of  blood  may  take  place  cither 
with  or  without  fracture  of  the  skull.     When  it  is  the  result  of  fracture, 

Bi  is  in  constquence  of  the  Assure  tearing  across  one  of  the  meningeal 
rteries  distributed  on  the  in.side  of  the  skull,  or  of  a  fragment  of  biuie 
woundin:?  a  sinus  or  the  vasculnr  network  on  the  surface  of  the  brain; 
or  it  may  proceed  from  laceralion  of  this  organ  breaking  down  its  capil- 
lary structure.     In  other  cases,  as  in  gun-shot  wounds,  the  haemorrhage 
^aay  be  a  consequence  of  wcuind  of  tlie  vessels  by  the  bullet  or  other 
Hireigu  body  ;  but  it  may  also  be  the  result  of  apparently  trilling  injuries 
^f  the  head  without  bruise  or  wound  of  scalp,  or  fracture  of  skull,  from 
the  rupture  by  concussion  of  one  of  the  meningeal  arteries. 

Sir  Charles  Bell  (''.Surgical  Observations,*'  London,  1816)  has  inves- 
tigated and  determined  the  method  of  the  production  of  intracranial 
meniugenl  extravasations.  He  says:  **  It  is  extraordinary  that  any  one 
who  has  fver  raised  the  skull-cap  in  dissection,  and  felt  the  strength  of 
the  nnivertsal  adhesions  of  the  dura  mater  to  the  lower  surface  of  the 
>ne,  could  for  an  instant  believe  that  llie  arteria  vteningea  media  has 
iwer  of  throwing  out  its  blood  to  the  etfcct  of  tearing  up  these  adhe- 
»nB  from  the  entire  half  of  the  cranium  I"  He  then  descrittes  the 
[lowing  experiment  to  show  that  the  dura  mater  is  first  of  all  separated 
>ni  the  skull,  and  that  the  extravasation  is  consequent  on  that  sopara- 
>D  :  **  Strike  the  skull  of  the  subject  with  a  heavy  mallet;  on  dissecting, 
»(i  find  the  dura  mater  to  be  shaken  from  the  skull  at  the  part  struck. 
peat  the  experiment  on  another  subject,  and  inject  the  head  minutely 
ilh  sizu-iujection,  and  you  will  find  a  chl  of  the  injection  lying  betwixt 
le  ifkaW  and  dura  mater  at  ttie  part  struck,  and  having  an  exact  resem- 
lilance  to  the  coagulum  found  after  violent  blows  on  the  head.  I  imagine 
This  is  conclusive''  (pp.  4*i6 — 67). 

Situations — The  extravasation  may  occur   in    four  situations:    1. 
itetween  the  dura  mater  arul  the  skull,  where  it  is  most  commonly  met 
"with  ;  3.  Within  the  cavity  of  the  arachnoid  ;  3.  Upon  the  surface  of  the 
^irain  ;  or,  4.  Within  iU  substance  and  its  ventricles.     It  is  usually  most 
^knsideraiile  when  poured  out  upon  the  dura  mater,  or  within  the  cavity 
VT  the  arachnoid  at  the  base  of  the  brain.     It  is  in  sroftllest  quantity 
smnaediately  on  the  surface  of  that  organ,  or  within  its  substance.     It  is, 
Ijowever,  seldom  found  in  the  latter  situation  as  the  result  of  violence, 
"without  hciug  met  with  more  su()erlicinlly.     The  quantity  effused  in  any 
one  case  seltlom  exceeds  fourouncei^.     I  have  once  seen  a  clot  from  rup- 
ture of  tlie  middle  meningeal  artery  that  weighed  Qve  ounces  and  a  half; 
and,  when  in  such  large  quantity,  it  usually  proceeds  from  rupture  of 
Tbe  meningeal  artery. 

Results. — Extravasation  of  blood  is  one  of  the  moat  frequent  causes 
of  death  in  injuries  of  ttie  head,  b}'  inducing  pressure  on  the  brain  ami 
coma.  The  blood  that  is  extrnvasnted  usually  coagidates  into  a  lirm 
iranular  clot.  There  can  be  no  doubt,  however,  that  extravasation  of 
lood  into  the  membranes  of  the  brain  frequently  occurs  without  l>eiDg 
attended  by  fatal  consequences.  The  blood  that  is  so  extravasated  may 
idergo  various  changes:  1.  The  extravasaicKl  blood  may  be  absorbeU 
VOL.  I. — 36 
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entirely;  2.  The  serous  portinna  and  coloring  matter  maybe  reroorec^^  | 
leaving  a  fibrinous   Ijuff-colored   clot,   whioli    may  eventually    becou-^^e 
organized;  and  3.    The  exterior  of  the  elot  may  boeoino  eoh8olidate«:z±l, 
whilst  the  interior  contains  fluid  and  disinlegrnled  l»I*>od. 

Symptoms — The  symiitoms  (»f  extravasation  are  often  by  no  meat- m 

very  dear;  being  tlioso  of  compression,  associated  in  the  early  stag^^Mes 
with  symptoms  indicative  of  hicenilion  of  the  brain,  and,  at  n  lat-  _er 
pcriotl,  with  those  of  encephnlitis.  Putting  out  of  consideration,  ho  n- 
ever,  these  compHcatiuns,  the  more  i<pecial  symptoma  of  comprest»ic:av)n 
from  extravasated  bluod  may  occur  in  two  ways. 

In  the  fii'st  variety  Ihere  are  liiree  distinct  stages;  viz.,  concussion^ 
return  and  some  continuance  of  consciousness,  and  then  coma  gradua 
supervening.     The  patient  is  concussed  or  8tut»ned  as  usual,  after  i 
receipt  of  a  blow  on  the  hea<l ;  frou)  this  lie  quickly  rallies,  and  tJk^men 
symptoms  of  compression  set  in,  and  gradually  increase  in  intetisi         ty. 
lie  becomes  drowsy  and  dull,  with  a  slow  and  laboring  pulse,  dilat=^Ked 
and  sluggish  pupils,  and  a  tendency  to  slow  respiration  ;  as  the  era^:r>m 

pression  increases,  complete  stupor  at  length  comes  on,  with  slertoi i 

breathing,  and  there  is  either  general  paralysis,  or  hemiplegia  of  i^ — th 
side  opposite  to  tlie  seat  of  injury. 

When  the  symptoms  run  this  regular  course,  it  is  probable  that  Itie 

extravasation  results  from  injury  of  one  of  the  meningeal  arteries  or 

large  venous  sinuses;  that  the  extravasation  is  confinud  to  the  m»^~^in- 
branes  of  the  brain  ;  and  that  there  is  no  laceration  of  the  substanccz^  of 
this  organ.     This  may  be  termed  the  Meningeal  Extravasation  ^^  ft 
most  commonly  arises   from   rupture  of  the  middle   meningeal  art^^  rr, 
which,  from  Its  situation  in  a  deep  canal  in  the  parietal  bone,  is  (>e^  «u- 
liarly  apt  to  be  torn  in  injuries  of  the  side  of  the  skull. 

More  commonly,  however,  the  patient  never  i*ocovcra  his  consciousrw  *«* 
after  having  been  stunned,  the  symptoms  t>f  concussion  speedily  pass  «  ng 
into  those  of  compresBion.     In  these  cases  the  paral^'sis  is  oommo  vnly 
incomplete,  often  lieiniplegic,  and  is  associated  with  twitching  of     ^h® 
limbs  or  convulsive  movements  of  Die  body  generally,  and  much  restl^*^* 
ness  with  incoherent  mutlering:  the  pupils  are  sometimes  contract- «?*^^ 
fioraetimcs  dilated,  and  occasionally  bquintlng  is  observed,     li  isei^B-^^* 
cially  wiien  there  are  convulsions,  that  the  pupils  arc  observed  to  b^    ^^ 
dilfercnt  conditions;  and  1  have  most  frequently  notic^  the  pupil      *^*" 
laleil  on  the  side  that  is  most  cuuvnlsed.     The  extravasation  Is  proba.'t^^y 
connected  with   and  dependent  on  laceration  or  disorganization  o€"       * 
portion  of  the  brain,  and  may  consequently  be  termed  the  Cereb*"^^ 
JEiXtravaBation. 

Diagnosis — The  diagnosis  of  these  two  forms  of  extravasation  (r^^^ 
one  another  is  important,  as  it  is  in  the  meningeal  only  that  any  opfc?  ^'  ^— 
tive   procedure  can    be  successfully   undertaken;    and  it   may    nsut*-*    ' 
readily  be  clfected  by  attention  to  the  symptoms  just  detaiknl. 

The  diagnosis  between   the  co[n|)ression   from  extraraitation  and  t"*^  ^ 
from  dv.prt'Hued  bone  or  injlamviutury  ejftittious  within  th*;  tikull^  is  eae*-"* 
made.     In  the  case  of  depressed  fracture,  the  symptoms  of  compress  * 
continue  uninterruptedly  from  the  very  first,  and  proper  examinatior»       ^ 
the  skull  will  always  lead  to  the  detection  of  the  injured  bone.     Wft»  ^^ 
iuflamnmtory  effusions,  whether  of  pus,  lymph,  or  serum,  exercise  un«-'   * 
pressure  upon  the  brain,  tlic  signs  ol  compression  are  preceded  by  sy**"*  ^I 
torn 8  of  cerebral  intlnramation,  and  are  accompanied  by  a  gt»od  itea.1       "*. 
pyrexia,  by  quick  pulse  and  hot  hkin ;  the  character  of  the  scalp-woa.*  'J*.* 
likewise,  and  the  separation  of  the  pericranium  when  pus  is  effu^^    * 
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Hkinhle  ns  to  rlistinguish  iliia  condition  tvom  that  in  which  tho  pressure 
^m  the  result  of  extrnviisatH  Mood. 

V    From  apopU'xyj  the  dingivosis  it*  not  ftlwnys  eiisily  made,  more  particu- 
larly when  there  is  nc»  evUloncf  thai  llic  head  has  Ix*eii  iiijnrod.     1  could 
give  numerous  iiislnnces  of  thiH.     The  Ibllttwing  will  Bullice.     A   man 
was  hroiiglit  to  University  Collejre  Ilospiul  in  a  state  of  prol'uuud  coraa, 
in  winch  condition  he  had  lieen  f'miid  lyi"g  in  the  street.     There  was  no 
evidence  of  injury  about  the  head,  lieyon<l  a  bruise,  wliich  had  probably 
Iwen  received   wlien  he  fell.     The  ca*te,  which  was  supposed  to  be  one  of 
apoplexy,  and  treated  accordingly,  proved  fatal  in  a  lew  hours.     On  ex- 
amination after  ileath  the  ttkull  was  found  fractured,  but  not  depre«sed. 
On  the  opposite  side  lo  the  bruise  and  fracture,  a  coaguUim,  weighing 
nearly  four  ounces  and  compresainj^   the  brain   lay  between  the  dura 
lUAter  and  bone.     In  such  a  case,  it  is  evident  that  the  history  can  alone 
Atf'ord  a  clue  to  its  true  nature.     Kven  when  the  head   haH  been  injured, 
it  is  not  always  easy.     A  man   was  admitted  under  my  care,  comatose. 
Hk  fortnight  previously,  he  had  l)een  struck  on  I  he  left  side  of  the  tiea<l 
^>ehind  the  ear.     He  was  stunned,  bled  freely  from  tho  left  ear,  but  then 
recovered  tolerably,  and  went  al>ont  his  avocations  as  usual  uniil  the 
day  before  his  admission,  when  he  became  suddenly  comatose.     There 
were  sterlor,  quick  pulse,  and  some  heat  of  head;  the  right  pupil  was 
nulural,  the  left  contracted.     He  was  treated  antiphlo^istically,  but  died 
on  the  third  ila}-.     On  examination,  a  fraiture  on  the  left  ■sitle  of  the 
skull  was  found,  extending  into  the  left  inteioial  meatus:  on  the  right 
side  of  the  head,  immediately  opjwjsiie  the  fracture  and  the  seat  of  in- 
^liry,  there  was  a  large  coaguhiiu  in  the  cavity  of  the  arachnoid,  with 
Hbnie  sero-plastic  exudntion  about  it.     Here  was  a  meningeal  extravasa- 
^■on,  the  result  of  con^recotfp,  existing  without  sympttuns  for  fourteen 
Hbvb,  and  then  proving  rather  suddenly  fatal  by  inflammation      A   wo- 
^Ban,  whilst  walking  with  her  sister,  fell  in  the  street.     She  was  taken 
^|i  insensible;  tho\iLrlii  to  havo  a  fit;  became  cmnatosc,  hcniiplcgic  in 
l]ie  right  -side,  and  died  the  next  day.     After  death  the  left  )iarietal  bone 
was  found  fractured,  and  a  clot  that  weighed  five  and  a  half  ounces  was 
found    lying  over   the  r\i))turi*d  middle  meningeal  artery  on  the   dnra 

t mater.  Or  the  injury  may  be  so  slight  as  barely  to  attract  attention:  a 
dy  going  into  the  opera  stunililed  as  she  went  down  some  stairs,  and 
ruck  the  side  of  her  head  ngaiiiht  the  wall.  She  felt  giddy  and  con- 
fused, returned  home,  went  to  bed,  was  found  comatose  the  next  ilay.  I 
«AS  sent  for,  but  )»efore  1  cruld  trephine  her  she  had  died.  On  exami- 
ktioD,  a  four-ounce  clot  was  found  on  the  dura  mater,  under  a  ruptured 
eningeal  artery,  but  without  fracture.  I  have  seen  the  same  in  a  boy, 
who.  running  down  stairs  to  his  dinner,  striick  his  bend  a«£ainst  the 
B|>po6ite  wall ;  he  ate  his  (.tinner,  vomited,  became  drowsy,  and  died.  A 
f^gc  clot  ftas  found  in  the  dura  mater  at  the  part  struck.  In  neither 
of  these  cases  was  there  any  external  bruise  or  other  sign  of  injury. 
The  insensibility  of  drunhenr^e^A  may  usually  be  distinguished  from 
le  coma  resulting  from  injuries  of  the  head,  by  the  absence  of  local 
dfichief,  by  the  smell  of  the  breath,  and  by  the  face  of  tho  drunkard 
ring  flushed  and  turgid,  and  not  pale  as  in  a  person  who  is  HUlfL-riug 
•m  the  effects  of  a  severe  injury.  When  a  drunken  person  has  met 
[Uh  &D  injury  of  the  head  and  is  insensible,  he  should  always  be  care- 
illy  watched,  however  slight  the  injury  may  appear  to  be,  until  suffl- 
tnt  time  has  elupse<i  for  him  to  recover  fruui  his  drunken  fit;  as  it  is 
i[KJ8sible  to  say  wliether  the  stupor  be  the  result  of  intoxication,  or  of 
mischief  within  the  skull ;  and  1  have  kuo>vu  cases  to  be  sent  u\ray  from 
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hoepitaU  ss  Oruuk,  when  in  reality  tbe  etupor  was  occasioned!   by  d^ 
pn*HftC'(l  hone.  ' 

Fii  ibe  siui>or  from  poisoning  by  opium^  tbe  condition  of  tb«  pupili, 
wliifii  arc  contincled  to  the  size  of  n  pin's  point,  instead  of  being  wi(i«^ 
(Itlnleii  as  in  ronia  from  cereltral  compression,  will  enable  the  Surgeon  Hf 
make  tlie  diagnosis. 

The  Treatment  of  extrovajialion  of  blood  may  bo  eondticted  on  iwo 
principles,  eiiber  l\v  menns  of  general  and  loenl  antiphlogisiic  ineaaurai, 
iiriving  for  their  object  tbe  arrest  of  further  lia?tnorrliaye,  the  promoli'to 
of  absorption,  and  the  subdnal  of  inflnninuitory'  action;  or  else  by  tin* 
application  of  tbe  trephine,  witb  tbe  view  of  allowing  the  esca[)e  of  ihi 
effuHed  blood. 

The  line  of  treatnuent  to  be  adopted  sliould,  I  tbink,  have  reference 
llic  ebaiacter  of  the  symptoms.  When  these  indicate  verebral  extra* 
sation,  trephining  can  be  of  little  service,  and  we  must  he  content  wil 
general  auli-intlauiiuatory  measures;  but  wlien  the  exlravaaalion  scci 
to  be  mcningfat,  then  an  attempt  may  be  successfully  made  to  evicnat 
the  extravasated  blood. 

Although  Trephining  in  cases  of  extravasation  was  formerly  mi« 
in  vogue,  it  is  seldom   had  recourse  to  by  modern  Surgeons,  ami  is  rm 
pro|>er  in  tbe  menin;^eal  form  of  extravasation,     it  is  very  true  tb«ti 
it  can  be  ascertained  without  doubt  that  the  extravasation  is  not  onl 
meningeal,  but  that  it  is  so  situated  that  tbe  blood  may  be  rernoVi 
through  the  trcpbine-aperture,  and  if  tliere  be  no  other  serious  iujiU'V 
the  brain  or  skidl,  the  o|>eration  should  at  once  be  |>et  formed.    And  doul 
letts  cases  occasionally  happen  in  which,  from  ilie  situation  of  tbe  bloj 
and  perhaps  tbe   presence  of  a  capillary  fissure  over  tbe  course  nf 
middle  meningeal  artery,  the  gradual  supervention  of  signs  of  com] 
sion  after  an  iniervnl  of  consciousness,  and  the  occurrence  of  bemiph 
on  the  side  op|)osite  to  that  which  has  been  struck,  the  Surgeon  ta  *< 
ranted  in  making  an  aperture  in  the  skull  at  the  seat  of  injury,  in  or<lpr 
to  remove  the  blood  that  has  been  poured  out,  and  to  nrre*l  its  furib*'" 
ctfusion.     But  the  instances  in  which  this  assemblage  of  9ymptf«ra^  *'^* 
ist,  witb  surtlcient  precision  lojuatifyan  op^-ration,  are  excet   ' 
Out  of  many  hundred  cases  of  serious  and  fatal  injury  of  th' 
have  been  admitted   into  University  College   Hospital   during  ihc  li 
twenty -eigiit  years,  in  four  eases  only,  I   believe,  has  it  be<*n  foumi 
sable  lo  have  rccoui-se   to  trephining  for  tbe  removal  of  exiraviiw* 
bloiKi,     In  three  of  these  cases  death  speedily  ensued,  the  coma 
unrelieved  by  the  operation.     In  the  fourth  caae,  i-ecovery  i*h  k  j'h 
The  successful  case  to  which  I  refer  was  that  of  a  man  admitted  voi 
toftc,  three  days  alter  receiving  an  injury  of  the  bead  by  a  fall 
cab.     There  was  no  serious  symptoms  for  some  hours  after  the 
dent ;  but  then  atupor  gradually  came  on,  amounting  at  last  to  compb 
coma.     On  examination,a  bruise  of  the  scalp  waa  found  on  tbe 
pie:  through   ibis   I   made  an  incision,  and,  finding  a  starre^l 
over  tUe  ainus  of  tbo  middle  meningeal  artery,  trephine^l  the  l^one, 
%  large  ooa^ulum  was  found  lying  upon  the  dura  mater,  and,  tici  reiB< 
Ing  ihift.  fluid  arterial  bloott  freely  uelled  up.     Tbe  coma  was  re2iv**^ 
and  tbr  ^►atn'ni  m.ide  a  good  recovery.     In  fact,  in  all  cases  of  ihl*  ^^ 
wberv  Ibrre  has  1-een  a  fall  or  blow  on  tiie  head,  even  tbongli  Ibrn*  ^1 
be  no  cxteniTd  marks  t>f  violence,  tlie  Surgeon  should  cut  ilown  on  l^ 
skull,  and  examine  il  for  fracture — to  tnephiive  if  nc<ccisaary.     If  Ibftf*^ 
bo  itijqry  to  tUc  l>one,  no  evil  can  result  in  socli  a  case  from  tbeiiiBp'' 
ioci»Kin  lu  the  acmlp.     If  there  be  (Vsctorv.  the  iDoiakm  la  tbe  rktdr  ve*^ 
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of  iliagnosis,  And  the  fir»t  step  towHida  saving  liftf.    But  it  must  be  l>orne 

ti  mind  tliiit,  liownvcr  clear  the  si^OH,  exlraviistitiou  may  not  be  met  with 
here  the  Surgeon  expects  to  finti  it.  In  these  ciicumsttinces,  it  is  bet- 
ter not  to  prosecute  the  search  tiy  inukiiii;  Tresh  Irephiiie-apertuies.  lu 
no  case  would  a  prudent  Surgeon  trephine  over  the  course  of  the  middle 
meningeal  artery  in  tlie  absence  of  tocnl  symptoms,  on  the  chance  of 
finding  the  blood  there,  as  has  been  recommended  by  some  of  the  older 
Surgeons.  The  most  serious  objection  to  the  application  of  the  trepliine 
in  cases  of  extravabation  does  not,  however,  consist  so  much  in  the  diffi- 
culty of  determining  that  blood  hns  been  ctfuaed  within  tlte  sknil,  or  that 
the  extravasation  is  of  the  meningeal  formi  as  in  the  dilUculty  of  diag- 
nosing that  it  is  80  seated  between  the  dura  mater  and  the  skull  a?  to 
admit  of  reraov«l ;  not  being  effused  at  the  itase,  nor  so  widely  cosgu- 
lated  over  the  surface  of  the  brain  as  to  be  unable  to  eaespe  throu'^h  the 
aperture  that  may  be  miide.  The  likelihood  of  the  co-existence  of  frac- 
ture of  the  base  of  the  skull  and  of  laceration  of  the  brain,  giving  rise  to 
tlte  cerebral  form  of  extrnvasation,  must  also  be  taken  into  account. 
For  these  various  reasons,  Surgeons  now  very  wisely  content  themselves, 
in  the  great  miijority  of  cases  of  extravasation,  with  the  employment  of 
aotiphlogidtic  treatment,  on  the  principles  alreatly  statetl.  The  head 
should  be  shaved,  the  ico-bladder  applied,  the  ]>atient  bled,  purged,  and 
kept  at  perfect  rest.  If,  however,  the  signs  be  urgent,  and  prett}'  clearly 
indicate  the  meningeal  form  of  extravasation,  and  more  especially  if  there 
be  hemiplegia  on  the  side  opposite  to  that  on  which  the  blow  has  been 
received,  with  an  injury  in  the  course  of  the  middle  meningeal  artery, 
the  trephine  may  be  applied  at  the  seat  of  injury  and  the  blood  removed. 
Tbe  middle  meningeal  artery  will  lie  found  nt  a  point  one  inch  and  a  half 
behind  the  external  angular  proceas  of  the  frontal  bone  and  from  one 
inch  and  a  half  to  two  inches  above  the  zygoma.  A  T-shaped  incision 
should  be  made  with  tnie  part  parallel  to  the  z^'goma  and  one  at  right 
angles  to  it,  the  centre  of  the  vertical  incision  being  opposite  the  point 
above  mentioned.  The  fibres  of  the  temporal  muscles  are  cut  through, 
the  bone  cleaned,  and  the  crown  of  a  large  trephine  applied,  with  the 

I  in  of  the  instrument  over  the  spot  where  the  vessel  is  sup|>o8ed  to  lie. 
Oder  this  the  extravasated  blood  and  the  artery  will  be  found. 


OPERATION   OF  TRKPHININQ. 


Before  concluding  the  subject  of  injuries  of  the  head,  it  is  necessary  to 
iy  a  few  words  on  the  o|)eration  of  Trephining,  which,  though  far  less 
commonly  employed  in  the  present  day  than  heretofore,  is  one  of  suffl- 
cient  iVeijuencVi  as  well  as  of  great  importance  from  the  serious  nature 
of  the  ca^es  that  require  it. 

The  operation  of  trephining  may  be  required  for  one  of  the  six  follow- 
ing condiiiouH,  viz.; — 

1.  8in)[de  deprcsscvl  fracture  of  the  cranium  with  symptoms  of  com- 
pression. 

2.  Compound  depressed  fracture  of  the  cranium,  with  or  without  symp- 
toms of  compression. 

3.  Punctured  or  incised  fracture  of  the  cranium. 

4.  Extravasation  of  hlood  between  tlie  ci*anium  and  dura  mater  from 
rupture  of  the  middle  meningeal  artery. 

5.  Intracranial  abscess. 

ft.  For  the  removal  of  a  bullet  lodged  within  the  cranium. 

The  trephine  may  thus  be  applied  to  the  akuU  for  the  fuldlmcnt  of  one 
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of  two  princi|»los;  either  with  the  view  of  preventing  inflAmraation,  itnfi 
its  cousequeiicps,  or  for  tlie  ]>iirpose  of  reinovinu  some  cause  of  ctm  i 
sion.  The  only  caae  in  whii^h  pveonnlioe  trei>hi»in^  is  pPRCti^i- 
raodern  Surgeons,  i»  that  of  the  punctured  or  stfti'fe<i  fmeture  of  tlic 
skull,  without  stupor;  in  r\ll  other  instances  in  which  il  is  ealleil  for.  the 
ohjcct  of  its  applicatiuti  \h  llie  rt*muoal  of  a  cause  «»f  coinpreB-^ion  or  of 
irritation  of  the  hraiu,  ^uch  us  a  dei^resscd  portion  of  hone,  fureigii  boiii«s 
either  ftxctl  in  the  f^kull  or  lying  close  under  it,  or  pus  or  blood  exirart* 
Sftted  within  the  cranial  cavity. 

The  trephine  should  have  n  well-tempered  crown,  serrated  halfwarup 
its  exterior;  the  leetli  should  he  »hort  and  hroad,  and  not  t<io  Hrte;  ili« 
ucntre-])in  mu^tt  not  project  uiwre  than  nt)out  one-sixteenth  of  au  iiicb. 
and  care  must  he  taken  that  the  screw  which  fixe-*  it  i-*  in  goi>d  workln:; 
order.  The  other  iiistrutnents  require*!  are  a  IIuy'«  saw,  an  elevator  tbst 
will  not  readily  snap,  and  a  pair  of  strong  dissecting- forceps. 

The  operation  itself  should  be  conducted  in  the  following^  wny.  T!ie 
head  havinir  hcen  sliaved,  and  the  |K>rtion  of  the  skull  to  wliicU  tli>'  '^'- 
phine  is  to  lie  applit^l  having  been  freely  exposed  by  means  of  n  i:ru>"..\l 
or  T-nhaped  incision,  or  by  the  enlarirenient  of  any  wound  lliut  nmy 
exist,  the  trephine,  with  the  centre-pin  protruded  and  well-*wrrcwt'd  iKi«ik 
is  to  be  firmly  applied  until  its  teeth  touch  the  skull  (Fig  :25^);  it  (^ 
then  workcMl  with  rather  a  shnrp,  light,  and  quick  movouient,  the  pre*** 
ure  being  exercised  tvs  the  baud  is  carried  from  left,  to  right.    Tbeceulw- 


Fig.  US.— Applteatloo  of  Trepbloe. 


71(f .  Sn.— TrrpblD*-e«l  ml  tdgo  of  f  rMW*- 


pin  must  be  withdrawn  as  soon  as  a  jrood  groove  is  formed  by  the 
lest  it  perforate  the  sktdl  first  and   injure  the  dura  mater.     In  lln- 
the  outer  talile  of  the  skull  is  quickly  divided,  and  tlie  dipton  lmiC  i 
(Fig.  253  ;  the  detritus  which  now  rises  by  the  crowu  of  ilie  treplilu 
soft  and  bloody,  instead  of  being  dry,  as  it  is  whilst   the  outer  tahl© 
being  sawn.     As  the  instruuKMit  approaches  the  dura  mater,  the  9%w' 
mu-it  l>e  conducted  more  warily,  and  must  every  now  and  then  be  in 
riqited,  in  order  that  the  iSurgcnn  may  examine  with  the  flat  end  o1 
probe,or  with  a  quill,  the  deptli  thiit  has  been  ohtaini*«|.  care  being  t?' 
that  this  is  uniiorm  throuyhtut  the  ciivle.     The  Surgeon  now 
each  turn  very  lightly,  and  now  and  then  tries  with  a  slight  U) 
movement  whether  the  circle  of  hotie  is  loose.     So  soon  as  it 
draws  it  lu  the  crowu  of  the  trephine,  or  raises  it  out  by  ru 
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elevator.     In  this  nperation  the  dura  mater  must  not  be  wounded;  if  it 

he   injured,  fatal  consequences  will   probaiily  ensue.      Tlic  objects  for 

which  the  tre[thiniiiif  tins  been  had  reei>ur8e  to  must  now  be  carried  out, 

lepreaaed  bone  being  elevated  or  removed,  and  pus  or  blood  evacuated. 

^he  scalp  ahould  then  be  laid  down  again,  a  few  sutures  and  a  piece  of 

walei'-dressiug  being  applied. 

^     There  are  certain  parts  of  the  skull — over  the  venous  sinuses,  for  in- 

Hbtauce.  and  near  the  bnse — to  which  no  prudent  Surgeon  would  apply 

^nfje  instniinent.     So,  also,  if  it  were  ever  thouglit  necessary  to  irephino 

at  the  frontal  sinuses,  the  outer  table  must  first  l>e  removed  with  a  larj^e 

crown,  and  the  inner  table  sawn  out  with  a  smaller  one. 

After  the  oi)eration,  careful  attention  must  be  paid  to  the  antiphlogistic 
^nneasures  of  a  preventive  and  curative  kind,  the  great  direct  danger  to 
^Be  apprehended  being  inflammation  of  the  brain  and  its  membranes.  In 
^feme  cases,  also,  there  is  reason  to  believe  that  suppurative  phlebitis  of 
Bii^  minuses  nnd  veins  uf  the  diploe  has  been  the  C4iuse  of  death. 

The  operation  of  the  tref)hiniug  is  by  no  means  a  favorable  one  in  its  re* 
anits.  Of  45  cases  reported  by  Lente,  as  occurring  at  the  New  York 
Hospital  (in  which,  however,  there  is  no  distinction  made  between  tlie 
applicalion  of  the  trephine  proper  nnd  of  various  instruments,  such  as 
the  elevator.  Key's  saw,  &c.,  belonging  to  a  trephining  case),  only  M, 
or  about  one-fourth,  recovercii.  Of  17  cases  in  which  the  trephine  pro- 
per was  used  at  the  University  College  Hospital,  by  Cooper,  Linton,  and 
eyself,  6  patients  recovered:  1  otiier  died  of  injury  of  the  spine  uiicon- 
cted  with  the  operation,  and  the  remaining  10  die<l  from  various 
usee.  In  the  late  American  war,  the  results  have  been  more  satisfac- 
tory than  the  previous  experience  of  Army  Surgeons  would  have  led  us 
{►  hope.  Of  107  cases  of  trephining,  47  recovered:  and  of  114  cases 
here  fragments  of  bone  were  removed  by  the  forceps  and  elevator, 
Ithont  the  use  of  the  trephine,  53  recovered.  The  Parisian  Surgeons 
ivc  not  been  very  successfid.  N^Iaton  saya  that  all  the  cases  of  injury 
of  the  head,  1(»  in  nnniher,  in  which  the  trephine  had  been  used  in  the 
JParisiau  hospitals  during  filtven  years,  terminated  fatally. 

But,  although  cases  in  which  the  trephine  is  used  thus  commonly  ter- 
minate fatally,  it  wouhl  not  be  light  to  attribute  the  unfavorable  result 
to  the  operution  itself.     In  the  mnjority  of  cases,  death  results  rather 

torn  the  injury  sustained  by  the  brain,  from  the  pressure  of  extrava- 
ited  blood  at  the  baMe,  or  from  encephalitis  induced  by  the  cei-ebral 
•ion.     And,  as  the  ca^es  to  which  modern  Surgeons  tiow  restrict  the 
use  of  the  trephine  would  necessarily  prove  fatal  if  left  to  themselves,  it 
is  but  ri^ht  to  give  the  patient  the  slender  chance  of  one  to  three  of 
^acaping  with  life. 


CHAPTER    XXV 


INJURIES  OF  THE  SPINE. 


NJtRiES  of  the  spine,  like  those  of  the  head,  derive  their  importance 
■oin  tlie  degree  to  which  the  inclosed  nervous  struclures  are  liable  to 
lie  implicated. 

The  spinal  cord  is  subject  to   CotirttMsinn^  Coinprevnt'on^  tunX  In  flam- 
la/iofi,  as  the  result  of  external  violence;  and  any  of  these  couditiuna 
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mny  occur  witliout  injury  to  the  osseous  and  ligamentous  stractoreft 
iDvesting  it,  nltlxjiiglif  in  tlie  iniijoriby  of  caseWf  tliey  are  directly  ocd^- 
sioned  by  fraeliire  or  diHlocatioii  of  Lht*  vertebitL*.     The  cord  mny  hl»o 
he  partially  or  vomplf.b'ly  divided   by  cutting  instrumenta,   guu-sbo^ 
wouuda,  or  brokeu  vertebrae. 


C0X0U8SION  OF  THK  SPINAL  CORD 


It  is  by  no  meAna  easy  to  give  a  clear  and  comprehensive  definition  * 
the  term  Concussion  of  the  Spinal  Cord.  This  phrase  is  generall 
adopted  by  Suigeon**  to  iiuliirate  a  cert:Jii»  mtalo  of  the  coril  occatiiuue 
by  external  vioJeiu'e;  a  stale  that  is  independent  of,  anil  u&ually,  bu 
not  necessarily,  uncomplicated  with,  any  obvious  lesion  of  the  vertcbr 
column,  such  as  fracture  or  dislocation;  a  conililion  that  is  supposed  t 
depend  upon  a  shake  or  jar  received  by  the  cord,  by  which  itit  intimuL 
organic  structure  is  more  or  lti»i!$  derange<l,  and  by  which  its  I'unclior 
are  j^reatly  disturbed,  and  in  which  various  symptonis  indicative  of  1 
or  modification  of  innervation  are  immediately  or  remotely  induced. 

It  appears  that  Surgeons  and  writers  on  <tiseases  of  the  ticrvons  sy     -^ 
lem  have  included  four  distinct  pathological  conditions  under  this  oc — ac 
term,  t'oncuattion  of  thf  spinal  cord;   viz.,  1.  A  jar  ur  shake  of  the  ci>r^«' '» 
disordering,  to  a  greater  or  less  degree,  its  functions,  without  any  lesn.:^o 
perceptible  to  the  unaided  eye;  2.  Compreufdon  of  the  cord  from  exir  ^• 
vasated  blood ;  3.  Compression  of  the  cord   Irom  inflammalory  exud  ^- 
tions  within  the  spinal  cord,  whether  of  serum,  lymph,  or  pus;  sii  &% 
A.  Chronic  alterations  of  the  structure  of  the  cord  itself,  as  the  rv«iuU  ^jf 
impairment  of  nutrition  conseqiicnt  on  the  occurrence  of  one  or  oth^^i 
of  the  preceding  pathological  states,  but  chiefly  of  the  third.     Tbe^^* 
various  conditions  differ  remarkatdy  from  one  another  in  symptoms  ar»* 
ctlects,  and  have  only  this  in  common,  that  they  are  not  tlepeudeut  upcv  ^ 
an  obvious  external  injury  of  the  spine  itself;  in   which   res|>tM!t  tUeT'J^ 
differ  from   the  laceration  or  compression  of  the  cord   by  the  fraclu*'^ 
with  displacement  or  the  dislocation  of  a  vertebra. 

Symptoms  indicative  of  concnssion  of  the  spinal  cord  have  of  ta^ 
years  frequently  occurred,  in  consequence  of  injuries  sustninc«l  in  ra* 
w!iy  collibions,  and  have  been  very  forcibly  brought  under  the  observe*' 
tion  of  Surgeons  in  consequence  of  their  having  been  the  fertile  sourvt-'  * 
of  litigation;  attifins  for  daamges  for  injuries  alleged  to  have  b*-en  %n^^^' 
tained  in  railway  e<dlisions  having  become  of  such  fivqnent  occurrem.^^  * 
a*  now  to  constitute  a  \QVy  important  part  of  niedico-legal  iuquir^^*' 
The  symptoms  that  arise  from  these  accidents  have  l>een  very  variutisl  ^^ 
interpreted.  Some  prnctitioners  have  igmired  them  entirely,  twUevin  ^ 
that  they  exist  only  in  the  imagination  of  the  patient;  or,  while  admi 
ting  their  exisitence,  have  attributed  them  to  other  coufliLtous  of  Ui 
nervous  system  wliich  could  not  have  arisen  from  the  alleged  accidon 
And  when  their  connection  with,  and  dependence  upon,  an  injur)*  luv 
been  inconlcstably  proved,  no  little  discrepancy  of  opinion  h 
tt!*  to  the  ultimate  result  of  the  case,  the  permanence  of  the  >; 
and  the  curability  of  the  patitMil.  I  ctiuiiot  too  strongly  uri- 
that  there  ia  in  reality  notliiiig  s[>ecial  in  the  symptonisi  of  con. 
the  spine  produced  by  railway  collisions,  except  in  the  severity  t. 
lent  by  which  the  concussion  is  occasioned,  and  that  it  ts  l" 

•ontd  Tpfrr  tlif  rv'ader  to  my  work  on  '*  Concussion  of  tbff  8pin«,  N«rroa 
n:  ri'  Injuries  of  the  Nervouw  !?yi»k'ni.*' buudott,  1874,  for 

'■I  >i  ol  lUis  »ui>Jcci  tliaa  can  be  given  Urro. 
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jocntly  a  mistake  to  look  on  a  certAin  class  of  symptoms  as  special  anil 
peculiar  to  railway  accidents.  Injuries  received  ou  railways  may  differ 
U  liieir  severity,  hut  tio  not  differ  in  their  nature,  from  injuries  received 
H  the  otlier  accidents  of  civil  life.  There  is  no  more  real  difference 
ketween  that  concussion  of  the  spine  which  results  from  a  railway  colli- 
ion  and  that  which  is  the  conse<|uence  of  a  frtll  from  a  horse  or  a  scaf- 
bld,  than  there  is  Iwtween  a  compound  and  comuiinuted  fracture  of  the 
tg  occasioned  by  the  grinding  of  a  railway  carriage  over  tlie  limb  and 
bat  resulting  from  the  passa«<e  of  tlic  wheel  of  a  cart  aeross  it.  la 
ither  ca^e,  the  injury  arising  from  the  railway  aeeident  will  bo  essen- 
Inlly  of  the  same  nature  as  that  which  is  otherwise  occasioned;  but  it 
rill  probahly  he  inHnitnly  more  severe  and  destructive  in  its  effects, 
kwing  to  the  greater  <legree  of  violence  that  occasions  it. 

Concussions  of  the  spinal  cord  may  be  proilueed  either  by  direct 
f»o/«nr^,  as  by  severe  blows  or  falls  on  the  back,  giving  rise  to  local 
tBAO  and  signs  of  contusinn,  or  by  slight  blows;  or  by  indireri  oiolenov^ 
UB  when  a  person  meets  with  a  general  fall^jar,  or  concussion  of  the 
jpdy,  without  any  evidence  of  a  blow  having  been  inflictetl  on  the  spine 
■nf;  or  by  twiMA  ami  sprnintt,  or  wrenolies,  of  ihe  veriebrul  column. 

POOncussion  from  DiftECT  VioLK.vcE CoucuAsiou   or  commotion  of 

be  spinal  cord,  as  a  consequenee  ()f  severe  and  Uii-eut  blows  u|)on  the 
|»ck,  has  long  been  recogniseil  and  described  l>y  those  writers  wlio  have 
ICi'Upied  themselves  with  the  effects  of  injuries  t(j  this  part  of  the  body. 
,  The  Primary  Symptoms  of  concussion  of  the  con]  immediately 
fexl  directly  pnxluced  by  a  severe  blow  upon  the  spine  will  necessarily 
«»ry  in  severity  and  extent  according  to  the  situation  of  the  injury,  the 
brcc  with  which  it  has  been  inflicted,  and  the  am'tunt  of  organic  lesion 
liat  the  <1elieatc  structure  of  the  cord  has  sustained  from  the  shoek  or 
kr  to  which  it  has  been  subjected.  A  severe  blow  upon  the  Upper 
llrervioal  Region  may  produce  instantaneous  death.  A  less  severe 
llow  niuy  produce  paralysis  of  one  or  of  all  tlie  limbs,  with  every  possi- 
ble modification  of  coml>ined  or  disassociated  hiss  of  motor  power  and 
}f  sensation,  of  hyperajslhesia  and  of  anffisthesia.  Or  it  may  give  rise 
p  various  phenomena,  dependent  on  irritation  of  the  large  nerves  that 
jlkke  their  origin  from  the  medulla  oblongata.  Thus,  when  the  vatjus 
\ertK  is  affected,  a  sense  of  suffocation,  with  irregular  action  of  the 
ienrt,  may  l>e  experienced,  or  severe  vomiting  may  be  established,  and 
pay  continue  for  months.  Sometimes  the  spinal  accexgori/  nerve  is 
iffcK^teil.  and  the  trapezius  or  the  steruo-mastoid  musele  thrown  into  a 
Bore  or  leas  permanent  spa&mo<lic  state.  From  irritation  of  thep/irenio 
ieritr,  hiccup  and  a  peculiar  sense  of  constriction  round  the  body,  as  if 
be  patient  were  girt  by  an  iron  band,  may  be  established. 
[  When  theLow^er  part  of  the  Cervical  Spine  has  been  struck  so  as 
p  c^^ncuss  the  cord,  1  have  known  paralysis  f>f  one  or  both  arms  in<luced, 
rilhout  any  paralytic  symptoms  of  the  trunk  or  legs.  In  these  cases  the 
(•ralysis  may  go  off  entirely;  or  it  may  disappear  in  one  arm  and  con- 
tnue  in  the  other;  or  one  nerve  only  may  continue  to  be  affected— such 
p  the  ctr/Hm/?tfx,  the  musfulo'ttpiralyOV  the  ulnar.  There  may  be  com- 
jlete  paralysis  of  sensation  and  of  motion  in  any  one  of  these  nerves; 
IT  motor  power  may  be  lost,  whilst  sensation  is  normal;  or,  more  com- 
ionly,  where  the  sensibility  continues,  it  is  exalted,  and  we  may  find 
pes  of  motor  power  with  hyperiesthesia.  These  modiflcations  of  inner- 
ilfttion  may  be  condued  to  one  nerve,  as  the  musculo-spiral,  when  there 
^Ul  Iw  loss  of  motor  power  in  the  extensors  and  supinators  of  the  fore- 
arm and  liand,  with  loss  of  sensation  or  with  hyi>era2sthebia  of  the  skin 
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of  Ibe  linnd  snpplieil  by  the  radial  nerve.     In  other  cases  we  find  moi'^f] 
imrnlyRis  of  tli«  fircumflex  or  uiu^ciiIo-Rpira!  nerve,  nnd  liyperaistliwU 
of  t!it>  iilnnr.     In  these  lespccls  thert  is  ewry  possible  vaiioty. 

A  severe  blftw  inflicted  on  the  Dorsal  or  the  Lumbar  Reg^ioD  majj 
induce  more  or  less  complele  piiraplcnrin.  In  some  cafion  ilu-  piimlysia 
the  lower  limlin  has  been  complete  and  infttantiinediis;  aod  has  nfTecUrdl 
both  senRftiioii  an<l  motion,  wiih  loss  of  power  over  the  sphincters.  lo| 
other  cases  there  has  only  been  paralyBis  of  motion,  sensniion  Lv»nliiiiilng] 
perfect  or  beinir  in  excess.  The  reverse  has  been  met  with,  but  Ies«> 
frefpiently  «nd  less  completely,  there  being  loss  of  sensntion,  jind  ir 
pniruient,  though  not  complete  lo«8.  of  power  over  motion.  One  le? 
frequently  more  severely  flfleeted  tlian  the  other.  Or  the  two  legs  idbv 
be  unec)UHl!y  alfected  as  to  sensAtiou  and  motion;  both  sensAlioii  und 
motion  lieinj^  impaired,  but  in  varying  degrees  in  the  two  limbs,  IV'rt 
Miiiy  be  complete  loss  of  power  over  the  sphincters  both  of  the  blAdilefr 
and  nnus.  with  inconlincnce  or  retention  of  urine  and  fa*ce»;  orthplf»si 
of  power  may  be  confined  to  the  bladder  only.  This  is  cspeciallv  tli« 
case  when  there  is  paralysis  of  motion  rather  than  of  SLMisaliou  in  th« 
lower  limbs.  The  slate  of  the  nrine  wilt  vary.  If  there  be  no  retcfitinn, 
it  will  continne  attd.  When  there  is  retention,  ilie  urine  usnnlly  het'^iniea 
alkaline,  but  sometimcR.  even  when  there  is  complete  retention,  it  rrm;iin» 
strongly  acid;  and  Ollivicr  noted  the  very  remarkable  circumstjinLC  in 
one  case  of  letenlion,  llmt  there  was  fin  enormuus  formation  of  uric  acid, 
so  that  the  catheter  became  loaded  with  it.  Priapism  docs  not  occar  in  con- 
cussion, while  it  does  so  often  in  cases  of  laceration  nr  irritation  of  thceortl. 

The  Temperature  (»f  the  paralysed  parts  is  generally  notably  lo^iif 
Ihnn  that  of  the  healthy  parts  of  ibt;  body,  and  in  some  cases  an  alwcuoe 
of  normal  }ierspiralion  has  been  ol)Serve<|. 

The  Secondary  Symptoms  of  severe  concnssion  of  the  spins  w^i 
wsuftlly  those  of  ihc  development  of  inflammation  in  the  mvningei  w' 
in  the  tord  itself.     They  consist  of  pain  in  some  part  or  parts  of  tlie  spinCt 
greatly  iitcreased  by  pressure  and  motiiiD,  ami  rigidity  of  the  vrrtcl'w 
column,  the  |Mitientmt>ving  it  as  a  whole.     The  pain  is  greaUy  incrd**'!, 
by  all  movements,  but  esfjecially  by   those  of  rointion.      It  (Vpqi 
extends  as  a  line  down  the  liml>s  or  as  a  cirule  round  the  body, 
the  sensation  of  a  eord  tied  lightly. 

If  the  cose  go  on  to  the  development  of  acnte  inflammatory  scliot^ 
in  the  L'ord  and  its  ineuibnines,  patting  of  a  serious  chn-racler  come  i'*>r 
at  first,  usu:dly  of  the  naliire  of  trismus;  then  general  s|)asm)i  uf  l^^' 
l>Ofiy  and  limbs,  mttstly  r<»llowcd  by  speedy  death  from  the  cxUfto»ll^« 
protiuecd  by  their  rejwtilion. 

ir  the  inflammation  ticcomc  chronic  or  subacute,  permanent  att€ratii*'*^] 
tH  tht^  ei9'*tvttni'  of  the  rorii  will  ensue,  leading  to  incuraide  paralyt™j 
atli*ctiona,  nsually  conflnetl  u»  the  low*  r  extremities,   but   somfi" 

■  \  associated  with  great  and  dee{>-seale<l  darMgt 
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iftji  oflen  occnrred.  witbont  leftving  nfter  death  any  le«ion  of  the  cord 

rimt   could    be   nssitrnH    ns    the  cause  of   dcRth.      Aborcrromliic    snys. 

Concussion  of  the  cord  may  Ito  apecMlily  fnlnl  withoui  proiUiciog  any 

lorMd  appearance  that  can  Ite  duli^t'ted  on  lUssci-tion."     And  he  refers 

a  case  r»»lated  by  Boyer,  and  four  recorded  by  Frank,  in  confirmation 

if  this  remark. 

In  otlicr  cases   the  fatal  residt  may  be  occasioned  by  direct  and  de- 

lonstrablc  injury  of  the  spine  or  cord.     There  appear  to  he  four  forms 

[of  lesitm  that  will  lead  to  deatli  in  spinal  concussion  from  direct  severe 

lolence. 

1.  Hjeinorrhage  within  the  spinal  canal: — a.  Between  the  vertebrie 
and  tlie  dttra  mater;  b.  Between  the  membranes  and  the  cord;  c.  In 
both  situations.  In  tljcse  resi>ect8,  intravcrtebrni  extravasations  re- 
semble closely  those  which  occur  as  the  result  of  injury  witliln  tlio  cra- 
mam. 

S.  Ijaceration  of  the  pia  mater  and  hernia  of  the  cord. 

3.  Kxtravasation  into  the  substance  of  the  cord. 

4.  lulhiminntitui^  nndf  perli.ips,  suppuration  of  the  meninges,  with  soft* 
jnin^  and  disinleifrntion  *if  the  siil>slance  of  the  cord.  Tliis  disinlegra- 
lion  is,  doudtless,  of  an  ncute  and  probal>ly  inflnramatory  character. 

Concussion  of  the  spinal  cord  from  a  direct  and  severe  injury  of  the 
back  may  also  terminate  in  complete  recovery  afler  a  longer  or  shorter 
time,  or  in  incomplete  recovery.  The  probability  of  tlie  termination  in 
recovery  does  not  depend  so  much  on  the  actual  seventy  of  tlie  imme- 
liate  symptoms  that  may  have  been  occasioned  by  tlie  accident,  as  on 
their  |>er8istence.  If  they  Cfintinne  beyou<l  a  certain  time,  changes  will 
take  place  in  the  cord  and  its  uiembranes  which  are  incompatible  with 
the  propter  exercise  nf  its  fnncii<jn«. 

Injuries  of  the  Vertebral  Column  in  Concussion. — In  concus- 
sion of  the  spinal  conl.  tliere  is,  in  addition  to  the  lesitin  of  the  cord, 
serious  injury  inflicted  on  the  ligrimentous  and   bony  structures  of  the 
vertebral  column.     This  injury,  however,  must  be  considered  as  an  acci- 
dental complication,  as  it  iloes  not  necessarily  occasion,  or  even  agirra- 
Tate,  the  tnischief  done  to  the  medulla.     Thus  the  ligaments  may  be  torn 
throuL^h  so  as  to  allow  partial  separation  of  contiguous  verlel>rK? ;  or,  a 
Tertebrfe  may  be  fractured,  but  wi(hout  any  displacement  of  the  broken 
fragments, or  other  siiru  by  which  it  is  possible  durin!^  life  to  detcrutine 
the  exact  amount  of  injury  inflicted  on  the  parts  external  to  the  cord. 
In  this  respect  injuries  of  the  spine  clo.sely  resemble  those  of  the  head; 
their  chief  importatice  depending  on  the  amount  of  injury  inflicted  upon 
the  contained  parts.     In  the  spine,  as  in  the  head,  it  will  sometimes  be 
found  after  death  from  what  appears  to  be,  and  in  reality  is,  simjilo  injury 
^Lof  the  ner\*ous  centres,  that  the  vertebral  column  in  the  one  case,  and 
^■the  ftkull   in  the  other,  has  suffered  an  amotiuL  of  injury  unsuspected 
^■during   life  :  and  which,  thougii  it  may  not  in  any  way  have  determined 
^■the  fatality  of  the  results,  yet  affords  conchiHive  evidence  of  the  violence 
^1  to  whiclk  the  parts  have  lx>en  sulijected,  and  the  intensity  of  the  disor- 
^vganizing  shock  that  they  have  suiftu'e^l. 

There  is,  however,  a  very  essential  diffirpence  1)etween    tlie  spine  and 

■  the  head.  A  simple  fracture  of  the  cranium  may  be  of  no  inotnent,  ex- 
cept so  far  as  the  violence  that  has  ocusRioned  it  may  have  inllueuceil 
the  brain.  In  the  spteie,  the  case  is  not  pursllel;  for,  as  the  vertebral 
column  is  Ihe  centre  of  support  to  the  )>o<ly,  its  rnnclion  in  this  respect 
irill  be  lost  when  it  is  broken ;  even  though  the  spinal  cord  may  not  have 
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been  injui-cd  by  tbe  edges  of  the  fractured  vertebne,  but  Himply  violently 
and  falally  coiieiisaed  l)y  tlie  same  force  tliat  liroke  tbe  ftpine. 

13oyer  noticed  tbe  very  interesting  practical  fact,  tliat  when  tbe  iiiler- 
spinona  Uganiciita  were  ruptured  in  consequence  of  forcible  flexion  of 
the  spine  forwards,  no  fatal  consequences  usually  ensued,  the  intei^nty 
of  the  parts  being  restored  by  rest;  but  thai,  when  the  ligamcnta  subQava 
were  torn  through,  and  the  arches  separated,  paraplegia  and  death  fol- 
lowed. This  he  altribute<l  to  stretching  of  the  s[iinal  cord.  Sir  C.  Uetl, 
however,  with  great  acuteness,  baa  pointed  out  tlie  error  of  this  expU- 
nation,  and  states  that  *St  is  tbe  progress  of  the  inflammntinn  to  the 
spinal  uiarrow.  and  not  the  pressure  or  the  extension  of  it,  which  makes 
these  cases  of  subluxation  and  breach  of  the  tube  fatal.'^  There  caq  b« 
no  doubt  that  this  explanation  is  the  correct  one;  and  that,  when  once 
the  spinal  canal  is  forcibly  torn  open,  fatal  inflammatiou  will  spread  to 
the  meninges  and  to  the  uicdulta  itself. 

Effects  of  Slight  Blo'Qtrs. — The  consideration  of  the  effects  thst 
may  be  produced  on  tlie  spinal  cord  by  niigfit  blown,  whether  applied  to 
the  back  or  to  a  distant  part  of  the  t>ody,  has  long  arrested  thenltcntinn 
of  olwcrvant  practitioners.  Abercrorabie,  writing  in  1829,  snys,  ti»at 
chronic  inflammation  of  the  cord  and  its  membranes  ^^  may  supervene 
upon  very  slight  injuries  of  tl»e  spine."  lie  says  also,  "  Every  injury 
of  the  spine  should  l)e  considered  as  deserving  of  minute  attention. 
The  moi*e  i(nme<liate  cause  of  anxiety  in  such  cases  is  inflammatory 
action,  which  may  be  of  an  acute  or  chronic  kind;  and  we  have  seen 
that  it  may  advance  in  a  very  insidious  manner  even  after  injuries  that 
wti're  of  so  slight  a  kind  that  they  attracted  at  the  time  little  or  no  atten- 
liciu.'*  Nothing  can  l>c  clearer  or  more  positive  than  this  statement. 
These  remarks  of  Abercrombie  are  confinne<i  by  OiUvier,  by  Bell,  and  by 
other  writers  on  such  injuries. 

Concussion  from  Indirect  Violbsce. — There  is  a  class  of  ca»G»  of  an 
extremely  insidious  and  protracted  character,  in  which  the  patient  ban 
received  no  blow  or  injury  upon  the  head  or  spine,  but  the  wliole  $y«tem 
has  had  n  severe  shake  or  shock,  in  consequence  of  which  di4«*atH*  is 
developed  in  the  spinal  cord,  perhaps  eventually  extending  to  the  rarm- 
branes  of  tlie  brain.  These  ca^^es  are  more  frequent  in  railway  than  in 
other  injuries;  but  they  occasionally  occur  iu  consequence  of  orJioarj 
accidents. 

One  of  the  most  remarkable  circumstances  connected  with  injiiriea  of 
the  spinal  cord  is,  the  disproportion  between  the  accident  and  the  ml*- 
chief  pro<luced  thereby.  Not  only  do  most  serious,  progressive,  and 
persistent  symptoms  of  concussion  of  tbe  spinal  cord  often  develop 
themselves  after  apparently  slight  injuries,  but  frequently  when  ibcrtr  is 
no  sign  whatever  of  external  lesion.  The  shake  or  jar  inflicted  on  the 
spine  whei»  a  i>er8on  jumping  from  the  height  of  a  few  feet  comes  to  the 
ground  suddeuly  and  heavily  on  his  heels  or  in  a  silting  posture,  baa 
been  well  known  to  Surgeons  as  a  not  uncommon  cause  of  spinal  weikk- 
ness  and  debility.  It  is  the  same  in  railway  accidents;  the  shock  to 
which  the  patient  is  subjected  lielng  oflen  followed  by  a  train  of  slowly 
progressive  symptoms,  indicative  of  concussion  and  subsequent  irritatloa 
and  inflammation  of  the  cord  and  its  membranes. 

It  is  worthy  of  remark,  that  tike  symptoms  of  spinal  concussion  Aiddom 
occur  when  a  serious  injury  has  been  inflicted  on  one  of  the  liuibs,  unless 
the  spine  itself  have  at  the  same  lime  been  directly  and  severely  struck. 
A  person  who  by  any  ordinary  accident  has  one  of  his  limbs  fractured  or 
dislocated,  necessarily  sustains  a  very  severe  shock  ;  but  it  is  extreme!)" 
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ntrc  to  find  that  the  epinnl  cord  or  the  brain  has  been  injuriously  in- 
fluenced. It  would  Appenr  as  if  the  violence  of  the  shook  expends  itaelf 
in  the  production  of  the  fracture  or  the  dislocation,  and  thnl  a  jar  of  the 
more  delicate  nervous  slriiciiircs  isthtis  avoided.  A  fnmiliar  illustration 
of  this  is  afforde<i  in  the  injury  sustained  by  a  watch  by  falliui;  on  the 
ground.  A  watchranker  once  told  me  that,  if  the  gloss  be  broken,  the 
works  are  rarely  damaged;  if  the  glass  escape  unbroken,  the  jar  of  the 
fall  will  usually  be  fuund  to  have  stopped  the  movement. 

How  these  jars,  shakes,  shocks,  or  concussions  of  the  spinal  cord 
<lirectly  influence  its  action,   I    cannot    say  with   certainty.      When  a 

tjDAgnet  is  struck  a  heavy  blow  with  a  hammer,  the  ma^jiii'tic  force  is 
jarred,  shaken,  or  concusiied  out  of  the  iron.  So,  if  the  spine  be  severely 
[arred,  shnken,  or  concussed  by  a  blow  or  shock  of  any  kind  commnni- 
<'aled  to  the  body,  we  find  tliat  the  nervous  force  is  to  a  certain  extent 
shaken  out  of  the  man,  and  that  he  has  in  some  way  lost  nervous  power. 
What  immediate  change,  if  any.  lias  laken  place  in  the  nervous  structure 
to  occasion  that  effect,  we  no  more  know  than  what  change  hap[)eDa  to  a 
magnet  when  struck. 

Secondary  Effects. — "Whatever  may  be  the  nature  of  the  primnry 

I  change  Ihnt  is  produced  in  the  spinal  cord  by  a  concussion,  the  tfvfondanj 
fffec(»  are  clearly  infl«mmal<»ry,  and  are  identical  with  those  phenomena 
Ibat  have  been  described  )»y  Ollivicr,  Abercrouihie,  and  others,  as  de- 
pendent on  chronic  meninaiiis  of  the  cftr<i,and  subacute  myeliiia. 
One  of  the  most  remarknble  phenomena  attendant  upon  ttiis  class  of 
cases  is,  that  at  the  time  of  the  occurren(.*e  of  the  injury  the  sutfcrer  is 
Usually  quite  unconscious  that  any  serious  accident  has  bapfH^ncd  to  him. 
The  l^riiid  of  the  superoe.niion  of  the  more  serious,  |H'rsistcnt,  and 
positive  symptoms  of  spinal  lesion  will  vary  (jreally.  Most  commonly, 
■fler  the  first  and  immedinte  efTccta  of  the  accident  have  passed  off,  there 
Is  a  period  of  comparative  ease,  and  of  remission  of  the  symptoms, 
Idurinir  wliicli  the  patient  imagines  thai  he  will  speedily  regain  his  healtli 
»nd  strength  This  period  may  last  for  many  weeks,  prissibly  for  two 
cr  three  months.  Although  there  is  often  this  long  intcrvtil  between 
the  lime  of  the  oecuiTence  of  the  accident  and  the  supervention  of  the 
wore  distressing  symptoms,  it  will  l>e  found,  on  close  inquiry,  that  Ihfre 
has  tifver  been  an  intarcal  of  complete  retttoration  to  health.  His  frieu'ls 
remark,  and  he  feels  that '*  he  is  not  the  man  he  was."  He  has  lost 
bodily  energy,  mental  capacity,  and  business  aptitude.  He  looks  ill  and 
^_  worn;  of^cn  becomes  irritable  and  easily  fatigued.  He  still  helievcathnt 
^Khe  has  sustained  no  serious  or  permanent  hurt,  and  so  lonj;  as  he  is  at 
^Krest,  he  will  feel  tolerably  well ;  but  any  attempt  at  ordinary  exertion  of 
^■body  or  mind  brings  back  all  the  feelings  or  indication-j  of  nervous 
^^  prostration  and  irritation  characteristic  of  these  injuries;  and  to  these 

I  will  gradually  he  superadded  the  more  serious  symptoms  which  evidently 
proceed  from  a  chronic  disease  of  the  cord  an<l  its  membranes.  After 
fl  lapse  of  several  months — from  three  to  six — the  patient  will  find  that 
he  is  slowly  but  steadily  l>ecoming  worse,  and  he  then,  perhaps  for  the 
trst  time,  becomes  aware  of  the  serious  and  deep-seated  injury  that  his 
nervous  system  baa  sustained. 
The  vountenance  is  usunlly  pallid,  sometimes  even  livid,  and  has  a 
ppcidiarly  careworn,  expressionless  look;  the  patient  genernlly  looking 
nmch  older  than  he  really  is,  or  than  he  did  before  the  accident.  I  have 
Been,  however,  instances  of  flushing  of  the  face. 
The  ihonfjhta  are  confused.  The  patient  cannot  concentrate  his  ideas 
90  as  to  cnrry  out  a  connected  line  of  reasoning  ;  he  attempts  to  read, 
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but  is  obliged  to  lay  nsi^^e  the  book  or  paper  after  a  few  minutes'  attempt 
at  perusal.  All  bunvie»s  apiilude  is  lost;  partly  ft'um  iui(>airineui  of 
memory,  partly  from  confusion  of  tbonght,  aud  inability  to  concentrate 
ideas  for  a  eutlicient  length  of  time.  'VU^Umiter  ofien  becomea  chAng-ed 
for  the  worsci)  the  patient  bcin^;  fretful,  irritable,  an<I  in  some  way — ditD. 
cult  perhaps  to  detiue,  but  eaaily  appreciated  by  tltose  around  bim— 
altered  in  uliaracter. 

TUe  aleep  is  disturbed,  restless,  and  broken.     lie  wakes  up  in  saddea 
alarnt ;  <)retims  much  ;  the  dreams  are  distressing  and  liorrilile. 

The  hvad  is  usually  of  ica  natural  tem|ioraiure,  but  dometimes  hot. 
The  patient  complains  of  various  uneasy  sensations  in  it;  of  pain,  ten- 
sion, weight,  or  throbbing;  of  giddiness;  of  a  confused  or  strained 
leeling  in  it:  and  frequently  of  loud  and  incessant  noises,  clescril>ed  a* 
roaring,  rushing,  ringing,  Kinging,  sawing,  rumbling,  or  thundering. 
These  noises  vary  in  intensity  at  different  perio*1s  of  the  ibiy  ;  but,  if 
onee  they  occur,  they  are  never  entiixdy  absent,  aud  are  a  source  of  great 
distress. 

The  organs  of  special  senite  usually  become  more  or  less  seriously 
affected.  They  become  sometimes  over^sicusitive  an  I  irritable,  or  their 
functions  are  impaii'ed  or  perverted.  In  many  cnseH  we  find  a  combina- 
tion of  all  these  conditions  in  the  same  organ.  I'itium  is  usually  atfected 
in  various  ways  ami  in  very  diHerent  degrees.  In  some  cases,  though 
rarely,  there  is  double  vision  aud  perhiips  blight  strabismus,  in  others 
there  is  an  alteration  in  the  accommodation  of  theeye,  ao  thai  the  patient 
has  to  use  glasses,  or  to  change  those  which  he  has  previously  woru. 
The  patient  cannot  read  for  more  than  a  few  minutes,  the  letters  runniag 
into  one  another,  ^tore  commonly,  musete  volitnntesand  spectra,  rings, 
Btars,  flashes,  or  Bpaiks — wliiie,  colored,  or  Qanic-like — are  complained 
of.  The  eyes  often  becume  over-sensitive  to  liglit;  and  ihis  iut(ilernnc« 
of  light  may  BUioiint  to  positive  puotophobia.  it  gives  rise  to  a  habitu- 
ally contracted  state  of  the  brown,  so  as  to  exclude  light  as  much  as 
posttible  from  the  e^'es.  One  or  both  eyes  may  be  thus  alfecteU.  This 
intolerance  of  light  may  be  associated  with  dimness  and  imperfection  of 
fiighc.  Vision  umy  be  normal  in  one  eye,  but  impaired  seriously  in  th« 
other.  The  circulation  in  the  fundus  of  the  eye  it>  vi»d>le  to  some  patients. 
The  htQrit}g  may  be  variously*  alfected.  Not  only  does  the  patient  com- 
moiily  complain  of  the  noises  in  the  bead  and  ears  that  have  already 
been  dcscrilte<l,  but  the  ears,  like  the  eyes,  nmy  l»e  over-sensitive  or  loo 
dull.  One  ear  is  frequently  over-sensitive,  whilst  the  other  is  less  acute 
than  it  was  before  the  aceideni.  The  relative  sensibility  of  the  ears  lua^* 
readily  be  measureti  by  the  distance  at  which  the  tick  of  a  watch  may  Ik 
heard.  Louit  aud  sudden  noises  are  peculiarly  distressing  to  these 
patients.      7'aste  uud  inntU  are  sometimes,  but  more  rarely,  perverted. 

The  eensa  of  touch  is  imptiired.  The  patient  cannot  pick  up  a  piD^ 
cannot  button  his  dress,  cannot  leel  the  ditterence  between  different  tex- 
tures, AS  cloth  and  velvet.  He  loses  the  sense  of  weighty  and  cannot  tell, 
for  instance,  whether  a  sovereign  or  a  shilling  is  balanced  on  his  finger. 
Bptech  is  rarely  affected.  The  atUlitde  is  stitf  and  unl>ending.  Tb« 
patieut  hulds  himself  very  erect,  iiHually  walks  straight  forwards,  as  if 
afraid  or  unable  to  turn  to  either  side.  The  mooetntiftts  of  the  hfad  or 
truiik^  ftr  both,  do  not  imssess  their  natural  freedom.  'latere  may  be 
paui  or  dirticulty  in  moving  the  head  in  liie  antero-poslerior  direction, 
or  in  rotating  it;  or  nil  movements  may  be  attended  by  so  much  pain 
and  dittlculiy  that  the  patient  is  afraiil  to  attempt  tUem,  and  hence  keei>s 
the  head  in  an  attitude  of  immobility.     The  movemeiitsof  the  trunk  ar« 
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often  equally  restrained,  esi>eciaUy  in  the  lumbar  region.  Flexion  for- 
wanls,  baokwanU,  or  sidcwuyi^,  is  painful,  flifllcult,  aiwl  may  Uq  imi>os- 
sihle;  flexion  backwards  is  usually  most  complninetl  of.  If  the  patient 
bedcaired  to  «lfK>p  and  pick  anything  otT  the  ground«  ho  will  not  be  nijle 
to  do  so  in  the  usuat  wavt  ^^^  bend»  down  on  the  knee  and  so  reuclics 
the  ground.  If  he  be  laid  horizontally,  and  told  to  raise  hiuiiieir  into  tlie 
sitting  |>08tnre,  without  the  use  of  his  hands,  he  will  be  uintble  to  do  it. 

The  elate  of  ihe  npine  will  be  found  to  be  the  reni  cause  of  these  symp- 
toms. On  examining  it  by  pressure,  by  pereuaalon,  or  by  the  application 
of  the  hot  sponge^  it  will  be  found  that  it  is  painful,  and  that  its  sensi- 
bility is  exalted  at  one,  two^  or  three  points.  These  are  usually  the 
upper  cervical,  the  middle  dorsum,  and  the  Uitnbar  regions.  The  exact 
verlebrflB  that  are  atfected  vary  rieeessarily  in  dilTerent  cases;  but  the 
exalted  sensibdity  always  includes  two,  and  usually  three,  at  each  of 
the^e  points.  It  is  in  consequence  of  the  pain  that  is  occasioned  by  any 
movement  of  the  trunk  in  the  way  of  flexion  or  rotation,  that  the  spine 
loses  iia  natural  8Ui)pk*ness,  and  moves  as  a  whole,  as  if  cut  out  of  one 
solid  piece,  instead  of  with  its  usual  flexibility. 

The  niovemeulH  of  the  head  upon  the  uppff  cervical  vertebras  are  va- 
riously atfected.  Ju  some  cases,  the  head  moves  freely  in  all  directions, 
without  pain  or  stiffness.  In  other  cases,  the  greatest  agony  is  induced 
if  the  burgeon  take  the  head  between  bis  hands  anil  bend  it  forwards  or 
rotate  it;  ilie  articulations  between  the  occipital  bone,  the  atlas,  and  the 
axis,  being  evidently  in  a  state  of  Inflammatory  irritation.  The  pain  is 
usually  confined  to  the  vertebral  column,  and  does  not  extend  Iteyond 
the  transverse  processes.  But,  in  some  instances,  the  pain  extends 
widely  over  the  back  on  both  sides,  and  seems  to  correspond  with  the 
distribution  of  the  posterior  branches  of  the  dorsal  nerves.  In  these 
cases,  from  the  muscnlo-cutaneous  distribution  of  these  nerves,  the  pain 
is  superficial  and  cutaneous  as  well  as  deeply  sealed. 

The  mutucha  of  tht  back  are  usually  unaffected;  but  in  some  Cases, 
where  the  muscular  branches  of  the  dorsal  nerves  are  nfl*ected,  they  may 
become  very  irriiable  and  spasmodically  contracted,  so  that  their  out- 
lines are  very  distinct. 

The  gaU  of  the  pnticnt  is  characteristic.  He  walks  more  or  less  un- 
steaddy,  generally  uses  a  stick,  or  if  deprived  of  that,  is  Mpt  to  lay  bis 
hand  on  any  article  of  furniture  that  is  near  to  him,  for  the  purpose  of 
steadying  himself.  He  keeps  bis  feet  somewhat  apart,  so  as  to  increase 
the  basis  of  support,  and  consequently  walks  in  a  straddling  manner. 
As  one  leg  is  often  weaker  than  the  other,  he  totters  somewhat,  and 
raises  one  foot  but  slightly  olT  the  ground,  so  that  the  heel  is  apt  to 
touch.  He  seblom  drags  the  toe;  but,  as  he  walks  flni-lboted  as  it  were 
on  one  side,  the  heel  drags.  This  peculiar  straddling,  tottering,  un- 
fiteady  gait,  with  the  spine  rigid,  the  head  erect,  and  looking  straight 
forwards,  gives  the  patient  the  as|»cct  of  a  man  who  walks  blindfolded. 
The  imtient  cannot  generally  stand  equally  well  on  cither  foot.  One  leg 
usually  gives  way  immediately  under  him  if  he  attempt  to  stand  on  it, 
He  often  cannot  raise  himself  on  his  toes,  or  stand  on  them,  without 
immeiliately  tottering  forwards.  His  power  of  walking  is  always  very 
limit^^l;  it  seldom  exceeds  hiUf  a  mile  or  a  mile  at  the  utmost.  He 
oannoi  ride,  even  if  much  in  the  habit  of  doing  so  before  the  accident. 
There  is  usually  considerable  difllcuky  in  going  up  and  down  stairs — 
more  ditticnlly  in  going  down  than  up.  The  pat.eut  is  obliged  to  sup- 
port himself  by  holding  on  to  the  balusters,  and  otlen  brings  both  feet 
together  on  the  same  step. 
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A  senmtion  an  of  a  cord  tied  around  the  loaiet^  with  occnsional  ApftS 
of  the  dinphrngin,  giving  riee  to  n  cntch  in  tlic  hrenthing,  or  biccup|fl 
Bometimcs  met  witli,  nnd  is  very  diHtressing  when  it  <1oe»  occur.  ■ 

Tlie  nervous  power  of  the  limhn  will  be  f;uintl  lo  be  vrHousIv  modifid 
and  will  generally*  he  so  lo  very  different  degrees  in  tlie  ditlcroril  timfl 
Sometimes  one  limb  only  is  nflecied  ;  in  other  cases  the  atra  and  leg  fl 
one  Hide,  or  both  legs  only,  or  the  arm  and  both  legs,  or  all  four  Itratfl 
are  the  seat  of  unen^y  senentione.  There  is  the  greatest  possible  variefl 
in  ihesf  respects,  ilepcnclent  of  conrse  entirely  npon  the  degree  and  tfl 
tent  of  the  lesion  that  lias  been  inOicted  upon  or  induced  in  the  spinfl 
cord.  Sensation  or  motion  may  only  be  atfected;  or  both  may  |l 
afl'eeted,  either  alike  or  in  unequal  degrees.  Sennation  and  motion  Dm 
both  be  seriously  impaired  in  one  limb;  or  sensation  and  mulion  m 
another.  The  jmralysis  is  seldom  complete.  It  may  become  so  in  the 
more  advance<l  stages,  after  several  years;  but  for  the  first  year  or  twt 
it  is  almost  always  iiartiai.  It  is  somoLiraes  incompletely  recovcrlB 
from,  es|>ecially  so  far  as  sensation  is  concerned,  " 

The  lotis  of  motor  power  is  especially  marked  in  the  legs,  and  mott 
often  in  the  extensor  than  in  the  flexor  musicles.  The  extensor  of  lli% 
great  toe  is  cspeiially  apt  to  suffer.  The  hand  and  arm  are  leas  frfl 
quentl3'  the  scat  of  loss  of  motor  power  than  the  leg  and  foot;  but  tbfl 
muscles  of  the  ball  of  the  thumb,  or  the  flexors  of  the  fingers,  tnnybj 
alfected.  The  loss  of  motor  power  in  the  foot  ami  leg  is  best  U^aU^  Ifl 
the  application  of  the  galvanic  current,  so  as  to  compare  the  irriuhiliiB 
of  the  same  muscles  of  the  oppofcile  limba.  The  electric  lest  is  uyt  iimijj 
the  influence  of  the  patient's,  wiil;  and  a  very  true  estimate  can  thus  V 
made  of  llie  loss  of  contractility  in  any  given  set  of  muscles.  The  IcJ 
of  motor  power  in  the  liand  is  best  tested  by  the  force  of  the  paticotj 
grasp.  This  may  be  roughly  estimated  by  telling  him  lo  squeeze  tH 
Surgeon's  fingers,  first  with  one  hand  and  then  with  the  other,  or  ni<iV 
accurately  by  means  of  th«  dynamometer,  which  shows  on  the  index  Ufl 
precif*e  amount  of  pressure  exercised  in  grasping.  It  is  in  cone^rqutiJ^ 
of  the  diminution  of  motor  power  in  ttie  legs  that  those  pecidiariticiv 
gait  which  have  been  above  described  are  mut  with,  and  they  are  PiH 
marked  when  the  amount  of  loss  is  unequal  in  the  two  limbs.  I 

AhxitJicfUioTt  or  dimitiution  of  nensation  in  the  limbs  is  one  of  Ul 
most  marked  phenomena  in  these  cases.  In  many  instances  the  >ci>] 
bility  is  a  good  deal  angmeuted,  especially  in  the  earlier  stagrs.  TH 
patient  complains  of  shooting  pains  down  the  limbs,  like  stabs,  daris,fl 
electrical  shockft.  The  surface  uf  the  skin  is  sometimes  overwiwilij 
in  places  on  the  back;  or,  in  various  parts  of  the  limbs,  hot,  bumiflj 
aensutions  are  experienced  After  n  time  these  sensations  give  plac^V 
various  others,  which  are  very  ditferently  describe*!  by  patients.  TiW 
ling,  n  feeling  of  "^pins  and  needles,"  a  heavy  seu.sation,  as  if  the  lif^H 
were  anleep,  creeping  sensations  down  the  back  and  along  the  iwrvej 
and  formication,  arc  all  commonly  complained  of.  These  »ensntion**J 
often  confined  to  one  nervu  in  n  limb,  as  the  ulnar  or  the  muflculo-aMH 
Numbness,  more  or  less  complete,  may  exi*t  independently  of,^^| 
aeaooiated  with,  all  these  various  modilications  of  senaatiou.  It  "**?"!! 
confluod  to  a  part  of  a  limb,  may  influence  the  whole  of  it,  or  may  <'^^^ 
to  severnl  limbs.  Its  degree  and  extent  arc  beat  tesieil  by  Broffii-'^ 
quard's  aniesthesioiueter.  I 

Coldntu*  of  one  of  the  extremities,  dependent  upon  loss  of  nirrTP*| 
^pw«r  and  defeclivo  nutrition,  is  often  perceptible  to  the  touch,  »*5 
■b\y  be  dcterroine<1  by  the  thermometer;  but  in  many  cases  the  scn»«M^ 
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of  coldncfts  is  far  greater  to  tlio  pntient  tlian  it  in  to  the  Snr^non's  band, 
iviui  not  unrr**qiieni!y  no  ni)pieciftb1e  (litfcrence  in  the  U'U)|K'rfttine  of 
two  limbH  own  Iw  dcUTmincfi  hy  the  most  (loli<'ate  fUnical  thermometer, 
IthoD^li  the  patient  exiiericnees  a  very  distinct  and  distfessing  eeime  of 
ohlucHs  in  inie  limb. 
The  condition  of  the  lirabs  as  to  size^  and  the  slaf^'  of  their  mitjicha^ 
*will  vaiy  greatly.  In  M>me  euHea  of  complete  paraplegia,  wliich  liaa 
lasted  for  years,  it  hns  been  remarked  that  no  diminution  whatever  has 
titken  place  in  the  nize  of  the  limbs.  It  ie  evident,  tlicreforc,  that  toss 
f  Rizo  in  a  limh  that  is  more  or  less  completely  paralysed  is  not  tlie 
irnple  consequence  of  the  disuse  of  the  muscles;  or  it  woidd  always 
unr.  But  it  must  arise  from  some  modifi(*atioh  of  innervation,  influ- 
<^Ticing  the  nutrition  of  the  limh,  inde|)endently  of  the  loss  of  itn  mtiseu- 
Jar  activity.  In  moHt  cases,  however,  wliei^  the  paralytic  condition  has 
n  of  some  duration,  the  limh,  on  accurate  measurement,  will  he  found 
be  sometthal  smaller  in  circumferenee  than  its  fellow  on  the  opposite 
ide.  Must  commonly  when  a  limh  dwindles  the  muscles  Ihjcouic  soft, 
nd  the  iniermuseidar  spaces  more  distinct.  OccasionuUy,  in  advanced 
<*ase8,  some  contraction  and  rigiilily  in  particular  museles  set  in.  Thus 
the  flexors  of  the  little  and  rinjr  fingers,  the  extensors  of  the  great  toe, 
the  deltoid  or  the  muscles  of  the  calf,  may  all  become  more  or  less  rigid 
and  contracted. 

The  bofijf  itself  generally  loses  weight ;  and  a  loss  of  weight,  when  the 
pHtient  is  rendered  intictive  by  a  semi-paralysed  state,  and  takes  a  fair 
quantity  of  goo<l  fdod,  which  he  digests  suttlcienily  well,  may  usually 
he  taki^'u  to  i>e  indicative  of  progressive  disease  in  the  nervous  system, 
'hen  the  progress  of  the  disease  has  h<Hin  arrested,  though  the  patient 
tiitiy  l>e  permanently  paralyseil,  a  consideral)le  increase  of  size  and  weight 
often  Iflkcft  place.  This  is  a  ])henomenon  of  common  occurrence  in  ordi- 
ary  cases  of  paralysis  from  disuase  of  the  brain. 
The  condition  of  the  (jenito-uritianj  organs  is  seldom  much  deranged 
the  cases  uu<ler  consideration.  Retention  of  urine  very  rarely  oecurs. 
uietinics  irritability  of  the  bladder  is  a  prominent  symptom.  The  urine 
eut.'i'ally  retains  its  acidity,  aoroetitues  markedly,  at  others  but  very 
lightly.  As  there  is  no  retention,  it  does  not  bei-orne  alkaline,  ammo, 
incnl.  or  otherwise  oflV-nsive.  The  sexual  desire  and  power  are  usually 
rtmtiy  impaire<l,  and  often  entirely  lost;  not  invariably  so,  however.  I 
ve  never  bennl  priapism  complainc<t  of. 

Tbe  contractility  of  the  sphincter  ani  has  not,  in  any  case  which  I 
Rve  observe<l,  been  so  far  imj>aired  as  to  lead  to  involuntary  escape  of 
ains  or  of  fteces. 

The  f)iifne  varies  in  frequency  at  different  |>eriod8.     In  the  early  stages 
I  is  usually  slow;  in  the  more  advanced  it  is  quick,  near  to,  or  above 
00.     It  is  always  ft*eble. 
The  ProgreBsive  Development  of  the  various  symptoms  that 
nvts  ju**t   liien  detailed  usually  extends  over  a  lenglheiiLd   i>eiiod.     \n 
the  early  stages,  the  chief  complaint  is  a  sensation  of  lassitude,  weari- 
ness, and   inabdity  for   mental   and   physical   exertion.     Then  come  tbe 
pains,  tinglings,  au<l   numbness  of  llie  limbs;  next  the  tlxcd  pain  and 
rigidtly  of  the  spine;  then  the  mental  confusion  and  signs  of  cerebral 
disturbance,  and  the  affection  of  the  organs  of  sense;  the  loss  of  motor 
power,  and  the  pecidiarity  of  gait. 

It  is  by  this  chain  of  symptoms,  which,  though  fluctuating  in  intensity, 
is  yet  cotitinuons  and  unbroken,  thai  the  injury  sustaiaod,  and  the  illnesa 
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sul'seqncntly  developeO,  CAn  bo  linked  togothcr  in  the  relation  of  c» 
fintl  etIV'Ct.  fl 

Pathological  Conditions, — Two  distinct  Torms  of  chronic  and  lofl 
acute  inflnniinatiou  may  afTfct  the  rontonts  of  the  spinal  (*Anal,ftstli 
results  of  injury  *'»r  of  diHenne  ;  viz.,  Inflammation  of  the  Membranes, aod 
IntlinnmatiOM  of  the  Coni  itself. 

I II  Spinal  Meningitis,  ttie  iiRual  signs  of  inflnmmntory  action  fn  the 
form  of  vasculnrisation  of  the  memhraiies  are  met  willi.  The  meningl 
rnchidinn  veins  are  turgid  with  hhjod,  and  the  vessels  of  tlic  |mii  ni.t1 
are  mtuh  injeeted,  sometimes  in  patches,  at  other  tirne^  uniformly.  Sp- 
rous  fluiii,  reddened  and  clear,  or  opnque  from  the  admixture  of  lymj 
may  he  fouml  largely  effused  in  the  cavity  of  the  arachnoiil.  In  dis! 
giiifehing  the  various  palhologiial  appearances  presented  liy  fiilnl  c 
of  chronic  spinal  meningitis,  Ollivier  makes  the  very  iinportHnl  rem 
tlint  ttpinal  meningitis  rarely  exists  withutit  there  being  at  the  same  li 
a  more  or  lees  extensive  iuQiimination  of  tlie  cerebral  meninges;  and 
hence,  he  says,  arises  the  diflieully  of  determining  with  prerision  llif 
symptoms  that  are  special  to  intlamraalion  of  the  membranes  of  tlir 
Bpinfil  t'ord. 

When  Myelitis  occurs,  the  inflammation  attnekingthe  suhstanwof 
the  c<»rd  itself,  the  most  usual  pnthnlogicnl  condition  met  with  is  sofUn- 
ing,  will*  more  or  less  disorganizalion.     This  softening  of  the  cord, a* a 
eonsequeiice  of  iiiflanimntion,  may  occupy  very  varying  extents.     '■ 
times  liie  whole  tliir-kness  of  the  tord  is  affected  at  one  point,  son  • 
one  of  the  lateral  halves  in  a  vertieal  direction;  at  other  liuies  i 
ease  is  mttfrl  maiked  in  or  wholly  eonfined  to  its  anterior  or  lis  p"- 
aspect;  or  the  gray  central  portion  may  be  more  atfeelod  thnn 
cumfcrenLiul  part.     Again,  these  clinngcs  of  strnelure  may  be  lin;.u  i 
one  pan  only,  to  the  cervical,  llie  dorsal,  or  the  lumbar.    It  is  very  nvrely 
indeed  that  the  whole  length  of  the  cord  is  atleete*!.     The  roost  comfflfiu 
sent  of  inflammatory  8(d"tening  is  the   lumbar  region;  next  iu  ou\et*^f 
frequency  is  the  cervical.     In  very  chronic  cases  <if  myelitis,  the  wli"'*-' 
of  ihe  nervous  sulistauee  disappears,  and  nothing  but  connective  tiv«"^ 
is  lell  at  the  purl  iirtVcled.     Ollivicr  observt-s  that,  when  myellii!-    - 
eectilive  to  meningitis  of  the  curd,  the  inflammatory  softening 
confined  lo  the  white  substance. 

Thnujili  softening  is  the  ordinary  change  that  takes  place  in  a  <w«l 
that  has  been  I  he  seat  of  chronic  inflammation,  snmetimos  the  ntrv""* 
substance  becomch  increased  in  bulk,  more  solid  than  natural,  a»  '  ''^^  ^ 
dull  white  c(dor,  like  boih'd  white  of  egg.     This  induration  msy 
with  &pin;d  meningitis,  with  congestion,  antl  increased  vaaculari^ai 
the  membranes. 

It  in  important  to  observe  that,  although  spinal  mcnlngili«  and 
litis  are  ooctisionnlly  met  witli  distinct  and  separate,  yet  they  mo«t 
qncntly  co-exist.     Wtien  existing  together,  and  even  arising  ttota 
same  cause,  tliey  n»iiy  l>e  associated  in  very  varying  degrees.     In  < 
Lpases  the  symptoms  of  meningiii«i,  in  others  those  of  myclii^ 
Pwarkcd;  and,  aft^r  death,  corresponding  characteristic  appL 
found. 

Impairment  of  Vision  from  Spinal  Injury.' — One  of  the 
^V(]uent  hiid  moHt  tr<»ubU'some  ell'ectHof  spinnl  injury  is  a  C' 
^klmpairiiiiint  of  vision,  which  assumes  different  charaoter.'i^ 

^^&<tr  n  r«.i1Vr  conni)^ration  of  the  sntijeet  of  Impairment  of  FV«ttfii  «««  Ov^ 
^HEc/  i>«  of  ilm  jV4rrf)u>  Sy»um,  I  wouhl  wtt-T  my  readrr  U>  LtctBf*™ 

HPoii'  <  t  ihe  &pin<*,"  hy  the  Author.     Longm&ab,  1873. 
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on  At  very  vftrying  i>erind8  nfter  the  injury.  Tliere  is  otlen  a  con»i<!er- 
Bblc  intcrvfll  inU'i  \*fning  between  the  ucciiri'cnre  of  the  injury  iiiul  the 
develo(»rnont  of  theeyc-sy<n|jloins;  ainl,  if  the  pnlient  beconlhie'l  to  bed, 
aii'l  hi»  not  calleil  up'>n  to  use  hiseyeB,  it  may  bo  h)W£  iietore  heiiiaeovers 
Ihftt  Ihoir  fiiulit  ia  enfeebled.  This  i8  more  espeeially  npt  to  be  the  ciue, 
AS  llie  atleiiiion  of  the  Surgeon  may  not  l)e  directed  to  the  sUite  of  the 
eyen  in  the  lir»t  instanee.  The  first  nnd  mr>9t  frequent  Bymptom  that  is 
complained  of  is  a  dtmnesft  or  wenkne«<;  of  the  sigbtf  so  that  the  patient 
cannot  deline  tlie  outtine<^  of  small  objects,  nad  cannot  sec  in  an  ob-seure 
li^lit.  If  ho  attempt  to  read,  he  c-in  define  the  letters  ol'ten  of  the 
emallest  print  for  a  few  seconils  or  minnteH,  but  they  soon  run  into  one 
another,  l)€come  obscured  nufl  blurred,  and  ill-deftned.  Glasses  do  not 
mntirially,  if  at  all,  improve  this  condition.  There  is  often  in  the  early 
6tages  B<»me  alight  irreijnlariiy  in  the  axis  of  the  eyes,  scarcely  amount- 
ing, however,  to  a  squint.  This  blurring,  or  indistinctness  of  vision,  is 
often  more  n)arke<l  wiili  respect  to  near  than  t<t  distant  objects.  After  a 
lime  the  patient  tisunlly  suffers  from  irritabiliiy  of  the  eyes,  and  cannot 
bear  a  (strong  bu:lit,  even  lliut  of  an  ordinary  window,  in  the  daytime, 
or  unshaded  ga^i  or  lunplijiht  In  consequence  of  this  irritability  of 
the  eyes,  the  I>rows  Itecome  involuntarily  contracted,  and  tlie  patient 
acquires  a  peculiar  frown  bo  as  to  excbide  light  as  much  as  possible. 
This  intolerance  of  li;iht  may  amount  to  perfect  pbotoplioltia,  and  is 
then  associated  with  congestion  of  the  conjunctiva  and  accompanied  by 
lachrymation. 

One  or  both  eyes  may  be  thus  affected.  Sometimes  one  eye  only  is 
intolerant  of  light.  This  inttderance  of  light  is  ustially  accompanied  by 
musca;  volitanles  and  spectra,  rings,  stars,  spots,  tlasbes,  and  Nparks,  or 
an  appearance  of  white-colored  flame.  The  appearance  of  a  fixed  lumi- 
nous spectrum,  a  line,  circle,  or  ctdored  bar  across  the  field  of  vision,  is 
tiometimes  complained  of.  There  ts  an  undue  retention  of  the  image  in 
many  cases;  and  where  tlie  patient  has  looked  at  any  fixe<l  object,  such 
as  the  snn  or  the  (ire,  complimentary  spectral  colors,  often  of  the  most 
IteanLiful  character,  of  varying  degrees  of  inten?»ity,  will  develop  them- 
selves in  succession.  The  patient  is  in  some  ra^es  conscious  of  the  cir- 
culation in  bis  own  eye,  which  becomes  <listinctly  vi»ible  to  him,  even  in 
its  pulsatory  character, 

Fi*om  this  description  of  the  symptoms  of  the  impairment  of  vision 
that  follows  spinal  injury,  it  wotdd  appear  thai  it  is  of  five  distinct  kinds, 
which  may,  however,  be  associated:  I.  Asthenopia,  or  simple  weakness 
of  sight;  2.  Amblyopia,  a  paresis  of  the  optic  nerve  or  retina;  3.  Loss 
or  failure  of  the  power  of  accommodation;  4.  Irritability  of  the  eye  an<l 
photnpsia  from  hy|>cr(emia  or  infl.iTnnkatioii  of  the  optic  nerve  and  retina, 
which  may  lead  lo,  6.  Atrophy  ol'  the  optic  nerve. 

The  objective  phenomena  presented  by  the  eye,  and  the  ophthalmo- 
scopic appearances  seen  in  the  interior  of  the  glolte  in  these  cases,  have 
been  carefully  studied  by  Wharton  Jones  and  Allbutt.  Jonos,  in  his 
able  work  "On  Failure  of  Sight  after  Railway  atid  other  Injuries," 
atates  that  the  eyelids  are  usually  half  closed;  the  eyes  sunken  and 
waKrry;  the  veins  of  the  eyeball  congesteil.  The  movements  of  the 
|Mipils  are  fiiometimes  normal ;  sometimes  more  sluggish,  sometimes  more 
active  than  usual.  This  will  necessarily  depentt  upon  whether  the  eye 
be  etfected  by  sim|»le  asthenopia,  or  whether  there  be  some  h3'perfleraic 
or  inflammatory  state  developed  in  its  interior. 

The  ophthnlmosropic  appearances  vary  grcally.  In  sorai^  oases,  aa 
Wharton  Jones  obaervca,  the  morbid  state  on  which  the  failure  of  sight 
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and  other  euhjective  eyniploms  deitenH,  may  be  at  fii*9t  conAned  to  •ome 
coiitrnl  portion  ol'  the  optic  nervuna  nppni-nliiH,  aiul  nu  uphlhnlmoscopio 
cvidc'Die  of  implioaLiun  *>i  the  velinu  nr  o|>tic  diso  mny  present  itself  lill 
a  n»or«  advanced  staj:e  of  the  cat^e.  Sooner  or  later,  however,  whether 
Hs  the  reaidt  of  primary  chaiige8  in  tlie  fiindMs,  or  more  slowly  froni  th« 
eflei't  of  a  8h>wly  projjressive  inflaininntory  afl'cetioii  propagaleil  from 
the  inlracranial  poilion  of  the  norvona  npparnluB  towards  its  j>eriphery, 
and  thus  inducing  morbid  changes  in  the  optic  oei've  and  it8  dibc,  we 
ttnd  thttt  ihc  oplitliaimosc'0|)e  leveaU  chanties  in  the  fundus  of  the  eye. 
*^Tlie  disc,"  says  Whiirton  Jones,  **  is  seen  to  he  whitish  and  Ronicwhat 
congested;  the  relimd  veins  are  large,  though  the  fuiidns  usually  pre- 
sents an  anseinic  aapect,  with  perhaps  some  pigmentuua  degcneraliuu  of 
the  retina  round  the  disc." 

One  or  oilier  of  these  conditions  occurs  in  the  majority  of  cases  of 
spinal  injury.  Alll'Utt  says,"  It  is  luleraMy  ccitnin  tliat  diKturbancc  of 
the  optic  disc  and  its  nei^lil>orhoo<l  in  seen  to  follow  dislurhnui^^  i>f  the 
spine,  with  sulDcient  frequency  and  nnilormity  to  ©fttabliah  the  prol*- 
nbilily  of  a  cnuMul  relation  between  tlte  two  events."  lie  goes  on  to  say 
that  in  13  cases  of  chronic  spinal  disense  followin>r  aocitlent.  he  fonn<l  H 
cases  of  synipallietic  disortier  of  the  eyi;.  My  experience  fully  accords 
with  that  of  Allhuti.  I  lind  that  of  iiO  cases  of  obscure  spinal  injury, 
without  fracture  or  dirtloration,  that  I  have  consecutively  examined, 
there  wnH  impairment  of  vision  in  A'2  irislniicH.*s. 

Allltutt  mukos  the  interesting  retuark,  wliicli  will  be  supported  by  ttitt 
experience  of  all  Surgeons,  lliat,  in  the  severer  forms  of  spinal  injury,^.  ^ 
those  that  prove  fatal  in  a  few  weeks,  ovidcncos  of  eyc-disc-ase  are  noU.:v  -l 
met  with.  Of  IT  such  eases  he  found  uo  evidence  of  eye-tliscnse  in  aurs^^y 
one  instance,  'i'his  obscrvnlion  atlbrds  a  most  oom|)lete  answer  to  nnar^n 
objection  that  has  often  l>een  nrjjed,  that  as  »vmpathetic  aflVction  of  the^  • 
eye  is  rarely  met  with  in  severe  injuries  of  the  spine,  such  as  fracture^a^  s 
and  displacement  of  the  vcrlcbne  with  traninatic  lesi»tn  nf  the  cord,  i 
occurrence  in  the  less  immediately  severe  and  more  obscure  furms  or 
injury  can  scarcely  be  lotiked  upon  as  the  direct  result  of  the  (fpinal  mitt 
chief.  It  would  ap|>ear,  however,  fre^m  the  observations  of  Allbutt 
which  1  Ciin  entirely  uontirm,  that  it  is  in  these  very  cusch  that  it  is  mer 
with. 

'1  hnt  n  certain  portion  of  the  spinal  oord  exercises  a  direct  influeno 
on  the  eyes,  has  been  incontestably  estalilished  by  the  experiments  o 
modern  physiologists.     lJud*!e  and  Waller,  iu   1851,  demonfttratcd  th& 
the  tllamenis  of  the  symi>Aihetic  that  supply  the  eye  lake  their  ori^ii 
from  that  part  of  the  spinid  cord  whieh  is  contiguous  to  the  origin  of  lh»  ^  -** 
first  pair  ol  dorsal  nerves;  and  that  the  portion  <jf  the  spinal  axis  wbieUI^  '-^ 
extends  from  the  lilXli  cervical  to  the  sixth  dorsal  vertebra,  and,  sccont   ^  ■*' 
ing  to  iirown  JS^quaril,  as  far  as  the  iwelllh  dors.il,  possesses  n  distinc  -^^^^ 
influence  on  the  organs  of  vision.     Hence  by  tliese  physiologists  it  h 
been   termed   tlie  ^^cilio-apinal,"  and    by   Claude    Itcrnard    the  *^ocul 
spinal"  axis.     U  has  been  determined  as  the  res\dt  of  nnmerotis  rxpcri 
tnents,  that  the  j)artial  division  of  this  cilio-spinal  axi^s  cxeicise^  various 
disturbing  influences  on  tlie  size  of  the  pupils,  on  the  vascularisation  u 
the  conjunctiva,  iind  probably  of  the  deeper  ocular  tissues,  and  on  th»  '  ^ 
slate  of  the  blood-vessels  of  the  ear,  extu'tly  t>irnilar  to  those  that  nr^'^ 
occasioned  by  the  section  of  the  cervical  s^inpatbelic     The  co]M.'<lusiu0  *- 
that  must  necessarily  l>e  deduced  l'r<;m  these  ohservatious  is,  that  Ihi'  ^   ' 
portion  of  the  spinal  coni — ihe  ovuio-npinal  aj-a* — includes  within  il5cl#  "^ 
both  vaso-motor  and  oculo-pupillury  lilamuuts  which  are  connected  will  -^^ 
Che  cervical  portion  of  the  sympathetic. 
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Claude  Bernard  lm»  pointed  ont  detirly  tlie  fact  that  the  vaao-mntor 

and  tlie  oriilo-piipilhiry  nerves  possess  differiMit  reflex  actions.     IJy  di- 

_       vidinjj  the  first  two  dorw»-8pini\l  roots,  he  finds  thai  the  oeulo-pnpillnr 

^^phenomena  nre  produced  n-ithtuit  ticeosionin;;  tlie  VHHO-rnotor  eH'rcls  of 

^■vascular  injection   «nd   increaRe  of   teniperntiire ;    wheN-a*,  by  dividing 

^Hthe  aeceiidinii^  synipiithetic  tihiiiiei>t  between  the  neetwid  nnd   third  rths, 

^Hllio  va<i4>mt>tor  pheiionu'na  are  devetnped  in  the  head  wiihont  any  inflti- 

^Kence  being  excited  (»ii  the  eye  tlirtiii^h  the  niudiiini  of  the  <icuh>-pnpillary 

^Hfllaments.     He  Hiinis  np  his  observattnns  as  toHr>ws.     *'The  vnso-molor 

and   the  oculo-piipillary  nerves  do  not  net  in  the  same  wny.     Thus  a 

^^^«ligbt  irritation  of  the  nuricnlnr  nerve  only  occasions  vaBcnInnsation  on 

^Hthe  correfi|riinding  side  ;  whilst  the  saino  irritation  produces  reflex  move* 

^Htuents  in  both  eyes  at  tlie  snnic  lime.     The  reflex  vaai^ular  actions  do  not 

^Hlppear  to  tie  capable  of  bein*;;   produced  on  the  opposite  side  to  that 

^^ which  19  irritated  (d'une  niuriiere  croia^e);   and,  lK*8ideH  tliib,  they  are 

limited  and  do  not  extend  beyond  a  certain  determined  line  of  circnni- 

ScriptttJi).     Alt  this  is  in  striUinrr  contrast  with  the  oculo-pupillftractioua, 

wUicli  are  on  the  contrary  i^eneral  and  crossed," 

Clinical  observations  support  the  result  of  phy«iolo«ricnl  experiment 

^^■8  to  the  connection  that  subriista   between   the  ocnio-spinal  axis  of  the 

^H^rd  nn<l  the  intrprity  of  vi**ifin.     Tlio  rec<»rdsof  smtjery  cnlain  nume- 

^Vtcius  illustrations  t'f  the  injurious  influence  on  theKightot'  blows  inflicted 

on   the  lower  cervical  and  upper  dorsal  spine.     Allbutt  reinnrks,  that 

^liofte  injuries  and  concussinns  of  the  spine  that  occur  high  up  ai*e  more 

ijurious  to  vision  than  such  as  are  inflicted  on  the  lower  portion  of  the 

rertvbral  column. 

To  what  is  this  impairment  of  vision  due?    Allbutt,  who  has  studied 

lie  Rulject  with  mncli  care,  gives  Ids  opinion,  in  which  I   fully  coincide, 

cU'Mrly,  lliat  1  cannot  tin  belter  than  tt*  quote  his  own   words.     "  In 

rfault  of  a  series  of  antopHios,  we  seem  to  he   led  towards  the  conjec- 

iure  that  hypcra»Hiia  of  the  buck  of  the  eye,  fnllowinj^  injury  to  the  spine, 

probably  dependent  upon  a  n;rcater  or  less  extension  (»f  the  roeuin;^cal 

Irritation  op  to  the  base  of  tup  bruin.     Now,  have  we  any  reason  to  sui>- 

lee  that  spinal   meningitis  does  creep  up  into   the  enccphnlon '/     We 

we:  I'ur,  setting  aside  the  curious  lu-ad'symptoms  auch  patients  ofteo 

irciient,  here  iliu  actual  dcinoiiHtrHtioii  of  autopsy  comes  to  aid  us.     it 

iJer&bly  well  known  to  ciircful    pntlioloi^ists  tlmt  encephalic  menin- 

IH  a  very  common  accompauiment  of  spinal    meninu;iiis.      It    ia 

■ly  ncetlfid  to  point  out,  if  this  explanation  of  an  ascending  menin- 

itia  be  the  correct  one,  it  accords  with  my  obnervalion  staled  above, 

lat,  in  (Tdieral,  ibo  higher  the  injury  to  the  spine,  the  sooner  the  alfec- 

jon  of  the  eye." 

DiAONoars. — There  nre  three  morbid  states,  with  one  or  other  of  which 

the  8yn»plonts  of  S[>inHl  concussion*  which  have  liecn  just  described,  have 

^Kouietimea  been  confounded,  and  from  which  it  is  necessary  to  di:i*;iiose 

^^p.     These  nre,  1.  Tlu*  Secondary  Ounsequencea  of  Cerebral  Concussion; 

S.   niieum:ittsm  ;  and  3.  Il\stet  ia. 

I.  From  the  secondary  efieot^s  of  cerebral  concussion  it  is  not 
ditlicult  to  diagnose  the  cons^MjULMicus  of  concussion  of  the  spinal   cord, 
in  IboKc  cases  in  which  the  miHchinf  is  limited  to  the  vertebral  column, 
'be  tenderness  and  rigidity  of  the  spine,  the  pain  on  pre.sning  u|>on  or 
n   moving  it  in  any  direction,  and  the  absence  of  any  distinct  lesion 
mi  the  head,  will  sufficiently  mark  the  prcciao  sitiiation  of  the  injury. 
The  two  conditions  of  cerebral  ami  spinal  concussion  often  co-exist 
imarily.     The  shock  that  jars  injuriously  one  p«)rtion  of  the  nervous 
:ui,  very  cuiuiuonly  prtxluccs  a  corres[K>nding  etlucl  ou  \.\x%  '^Vio\<&  qV 
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it,  on  the  brain  as  well  on  tlie  cord;  aiii  tlie  Becondnry  inflAmmntlofl 
of  tlie  spine,  which  follaw  the  concussion,  even  when  that  is  priiuHrifl 
liniiteil  to  the  cerebral  ooUiniii  and  it.^  L'oiit[?nls,  hnve  a  leudeiicv  lus 
ton<l  aIon<r  tlic  conttniioiis  fibrous  !\iu\  scroti!^  mcinbrnnes  to  the  iiileii^ 
of  the  crantiiin,  nnd  tliiis  to  give  ri^e  t<>  symptoms  of  cerelirnl  initntiofl 

2.  Kruu)  rheuznatism  ihe  dingnosis  inny  not  »lwny»  l>e  eay,  r^^pfl 
cially  in  liie  earlitr  stand's  of  the  ilisoft-se,  when  the  eoiieii«Mton  of  M 
spine  and  the  eoiii^ecntive  menin;jilis  have  dovclopod  pain  h\n\y^  VM 
course  of  the  nerves,  ami  iiicrenserl  cntnneons  Benbibilily  nt  pi>inl4.  am 
atlenlion,  however,  to  the  history  of  the  case,  the  gradually  pit»ar«'"tw^ 
chnrncter  of  the  symptoms  of  spinal  eoiunissifMi,  the  absence  of  till  llxM 
]iftin  except  at  one  or  rooi-e  |>oini8  in  the  back,  the  cerebral  fomiiliel 
tionn,  the  gradual  occurrence uf  loss  of  sensibility,  ftf  tinglin^n  and  fpfl 
micfliions^  the  slow  supervcntinn  of  impairment  or  hiss  of  motor  !>"'■ 
in  certain  i^ets  of  mnsules  (t^ymptotns  lliat  ib)  not  occur  in  rheurnatiAnil 
the  diapiosis  will  be  rendered  coniparatively  easy ;  the  more  so,  irl™ 
we  oboervo  that  in  sf'inal  cnncuHMton  (here  is  never  any  concomiln™ 
arlicular  inQamination^  and  that,  altlinu;;h  the  urine  may  coniiuuv  at^ifl 
it  does  not  ustmlly  show  a  aniwrabnnd.tnce  of  Hthates.  I 

3.  Hysteria  is  the  disease  for  which  i  have  more  frequently  s«encofl 
eussion  of  the  ppine,  followed  by  meningo-niyclilis.  mistaken  ;  and  il  Ih 
always  appeared  exlraor'Unary  to  me  that  s'«  great  an  error  of  dta;ii>oiH 
could  easily  be  made.  Ilysteriu,  whether  in  its  emotionnl  or  it«  UittM 
form,  is  a  ilisease  of  women  rather  than  of  men,  of  lite  youit^  rather tlufl 
of  the  middle  oged  and  uld,  of  people  of  an  excilnbte,  rmnirinativf, S 
emotional  disposition  raiher  ll'an  of  hard  headed,  active,  pr.vticnl  OM 
of  business.  ]l  is  n  disease  that  runs  no  dcHuite  or  progivssivc  counfl 
that  assumes  no  permanence  of  action,  Ihat  is  ever  varying  in  Ihi*  intlfl 
sitVt  in  ihe  degree,  and  in  llie  nature  of  its  symptoms;  that  is  inflrlMfl 
by  excessive  and  violent  oullueaks  of  an  emotional  charaeter,  or  (■ 
severe  exacerbations  of  its  local  symptoms,  but  that  is  equally  eharAoUl 
ised  by  lon<!-eonlinued  and  e^unplele  intermi^sions  of  its  vuriuu"  |rfl 
nomena.  This  in  ni»  way  reseuibli-s  what  we  sec  in  coneustion  of  !■ 
spinal  cord,  or  in  the  consecutive  mcnintfo-myelitis ;  and  it  seems  I"  ^ 
quite  unreasonable  to  call  a  case  one  of  hysteria  in  which  a  m:in  k\xM 
in  nund,  accustometl  to  self  contr(jl,  devnivd  to  busine<M,  sud<letdy»»^ 
for  the  first  tinje  in  his  life,  alter  the  inflii-tion  of  a  severe  shock,  fia*l 
himself  affected  bv  a  tndn  of  symptoms  indicative  of  serituis  and  »1^'P 
sealed  injury  to  the  nervous  system.  In  reality,  there  can  In*  Iml  liltJL 
ditticulty  in  establishinjr  the  dia^no>^is  lietween  chronic  meniDU^>nifl 
litis  and  hysteria.  The  persistence  of  the  symptoms,  th»'ir  slow  devffliH 
mcnt,  their  progressive  increase  in  severity,  notwilhfetanding  oeca»i"ii4| 
fluctuations  and  intermissions  iu  intensity,  the  invariable  prc-^itfi'^ 
more  or  less  paralysis  of  sensation,  or  of  m'>lion,  or  both,  will  t^^lH 
enable  the  Surj^enn  to  jndije  of  iho  true  nature  of  the  case.  Thai  w*^ 
tal  emotion  is  occawionallv  manifested  by  ai»  unfortunate  iudlvidniil  *"1 
has  Ik'cn  seriously  injured  by  an  accident  which  tends  to  shake  his  "''*'*] 
nervous  system,  can  scarcely  be  matter  of  surprise;  but  the  lenn^l>Jn 
teria,"  elastic  as  it  is,  cannot,  it  appears  to  me,  lie  strained  so  far»»^ 
include  this  condition;  and  even  if  it  lie  considered  applicaUe  to  t''^ 
IMilient's  mental  state  it  can  in  no  way  be  looked  upon  as  the  <' 
thfkse  bodily  sufferings  and  di-abilitiea  which  constitute  the  dwc^- 
portant  nn<l  serious  |>art  of  tlie  di^eafio. 

riuKJNusis. — The  prognosis  of  concussion  of  the  spinni  con!  ia>l 
of  the  consecutive  nlenill^o.ulyclili■*  is  a  question  of  exiri^me  inierr*' 
a  mutlieo-legal  point  of  view,  and  is  often  luvotvcil  iu  tnuuti  dinculQ*' 
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prog:noaiH  requires  to  be  mailc  with  regard,  firat  to  the  life,  and 
'oiiHlv  to  the  IteaUh  of  the  imlient.  So  Tur  ns  life  is  uoneertie<l,  it  is 
y  in  cases  of  severe  and  direel  blows  upon  the  spine,  in  which  inlra- 
spinal  hteniorrhage  to  a  eonsidernble  extent  has  ooonrred,  or  the  t-oni  or 
its  meinbrnnes  have  been  ruptured,  that  a  speedily  fatal  terininatioo 
may  be  foared. 

In  Bonie  of  the  cflscs  of  ctMieussion  nf  the  Bpine,  followed  by  c!»rouio 
inflammation  of  the  nriembranes  and  of  the  eord  itself,  death  may  super- 
veue  after  severnl,  perhaps  ihree  or  four,  years  of  an  inerensinudy  pro- 
gressive breaking  down  of  the  {general  health,  and  tlie  slow  extension  of 
the  paralytic  flymptoms.  I  have  heard  of  several  in!«t:inees  in  which 
coDCiisbion  of  the  apine  has  thus  proved  fatal  some  years  after  the  oecur- 
rence  of  the  neeideut. 

1  have  never  kn<»wn  a  patient  recover  who  has  been  attneked  by  con- 

|irulsi(»i»s,  prr^gressive  paralysis  devebipiuij  itself, and  the  ea^e  nlliinalely 
proving  fatal.  Gore,  of  liath,  informs  inu  that  he  is  acquainted  with 
Iwo  eases  which  proved  fatal  at  long  periods  of  time  aflor  the  accident, 
In  both  of  which  thi»»  symptom  was  present.  Concussian  of  the  spine 
may  prove  fatal :  flrst,  at  an  early  period  l>y  the  severity  of  the  direct 
injury;  decondly,  at  a  more  remote  tlate  by  the  <H.vurrence  (if  intlitmrna- 
lion  uf  the  cord  and  its  inendiranes:  and  thirdly,  niXer  a  lapse  nf  several 
years,  by  the  slow  and  progressive  developiueMt  of  structural  changes  iu 
the  cord  autl  its  mendiranes 

klf  death  tio  not  occur,  is  recovery  certain  ?     Is  there  no  intermediate 
tate  between  a  fatal  result,  proximate  or  remote,  and  absolute  and  com- 
|jlete  recovery  ? 

In  considering  the  question  of  recovery  after  concussion  of  the  spine, 
we  have  to  look  to  twti  points:  first,  tlie  i*ecrivery  from  the  primary  antl 
direct  i'ffecls  of  the  injury  ;  and,  secondly,  tite  recovery  from  the  second- 
iry  and  remote  couaeiiuences.  There  can  lw»  no  doubt  that  recovery, 
mtire  and  ciimpletc,  m:iy  occur  in  a  ca-(e  of  concussiou  of  the  spine, 
hen  the  symptoms  have  not  gone  beyond  Ihe  primary  stage,  when  no 
inflammatory  action  of  the  cord  or  its  nifmbranci  has  been  developed, 
ind  more  pailicidarly  when  the  patient  is  young  and  healthy.  This  luac 
miiitton  imleed  is  most  iniporiant.  A  healthy  youu^  man  is  not  only 
^65  likely  to  suffer  from  a  severe  shock  to  tlie  system  from  a  fall  or 
lilway  injury  than  one  more  advanced  iu  life;  but,  if  be  do  sutfer,  his 
rhnnee  of  ultimnte  recovery  will  be  greater,  provided  always  that  no 
'secondary  and  orj^anic  lesions  have  developed  themselves,  I  believe 
that  such  recovery  is  more  likely  to  ensue  if  the  primitry  and  direet 
lymptotns  have  been  severe,  and  have  at  or  almost  immediatelv  after 
;he  occurrence  of  the  accident  attained  to  their  full  intensity.  In  tlieso 
iflbes,  under  proper  treatment  the  severity  of  the  sympt<»m8  grmlually 
tubi»ides.  and,  week  l»y  week,  the  patient  feels  himself  stroui^er  ami  bt*t- 
ir,  mud,  UHually  in  from  three  to  six  months  at  the  utmost,  all  traces 
►f  the  injury  have  disappeared. 

IneonipleLe  or  partial  recovery  is  nrit  infrequent  in  eases  of  severe 
and  direct  injury  of  the  spine.  The  patient  sbiwly  reetu-ers  up  to  a  cer- 
tain (Hjint  and  theu  remains  stationary,  with  some  im[)airmeut  of  inner- 
vation in  the  shape  of  partial  paralysis  of  sen-taiion  or  of  motion,  or 
both,  usually  in  the  lower  limhs.  The  intellectual  faculties  or  the  organs 
of  Kense  are  more  or  less  disturbed,  weakened,  or  irritated,  the  constitu- 
tion is  shattered,  and  the  patient  presentn  a  prematurely  worn  and  aged 
look.  In  such  eases  structural  lesion  of  some  kind,  in  tlie  memhranes, 
if  not  in  the  cord,  has  taken  place,  which  necessarily  must  prevent  eom- 
pleU!  recovery. 
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isjraxKs  or  tvb  srrs^s. 


\y  vtMammaHSam,  acate  or  dkrotttc,  «C  tW 
ofiMmaatokis  aid— iam-maij  m 
aMvif  Um  ivnigrvflaaC 
teavfadf  a  Male  »r  aapa^rod  iaaerrsUoa ;  the 
IW  y^mtsy  aad  iamc4iau  cAsct  of  Uh  i^rr 
■lyrlab  iMve  declared  Uii—itwiii     laavehcinx 
rmUon  u>  health  Bay  be  hjafccd  for, 

W  Im  a  a  {lenoa  baa  reeeived  a  o'ffiea9atMHi  of  the  aftaal  coed  fnMa  ft)ir 
or  «bBkc  of  the  hMlr,  «iibf«at  aar  direct  blov  oa  the  hack,  or  prthifa 
on  any  other  part  of  ibr  biKir.  and  the  ayaiplona  have  pioiiawiw^jr 
developed  tbcmM-lvca,  the  prr^ynuaia  wQl  alvajra  br  very  ODfarnoUf; 
for  thi*  ri-»*oD,  tliat,  wa  the  injury  ta  MX  aaiBcieoi  of  itsrlf  to  prodnee  a 
direct  nod  tmDied:iitele»inn  of  the  cord, aayaymptoow that  aabaeqaretiy 
a|*|M^r  fnimt  be  the  Te^alt  <»f  stractorai  cfaaases  ia  it  coa»cqeent  «o  te 
ioflainniktion  ;  and  tbeMf  secondary  straetaral  cbansea,  being  im-iini 
iDUftt  t^)  A  greater  or  lea«  deisree,  hot  pemaDeatly,  in1nn'>a«.lv  ltil1n<'n 
ite  oction     For  tlie  »ame  reason,  tbe  ocrurrvttce  of  a  . 

a  period  of  several  ireeka  for  iualanee,  lieivceo  the  >: 

jury  and  the  developnietit  of  tlir  »|i4ruii  •ymptoois^  \%  prruliarly  unfar 
alile.  in  forming  an  opinion  ns  to  the  patirol's  probal4e  fiitnre  stuUt 
\%  of  far  li'SA  importance  ti>  Uiok  to  the  iinmediate  f*r  early  severity 
tlie  MyniptoniH  tlian  Uf  Uieir  progressive  and  insidionH  di*vt*iopmeiiU 

Tite  limi>  that  the  «ymptoni&  bnvc  U*ted  ia  De«v«'*Rrtly  a  nmitt  Impoi 
ant  tnnUi'r  for  conftideration.     Wlirn  ihey  bavt;  lieen  of  hut  < 
tion,  they  mny  poM&ibly  be  dependent  on  rt)iirliitonR  tlmi  %xr  < 
anil    [leiliupH  ent^ily,  ivniovuhle  by   pnjfHrr    trentmonl;    for  iu^Ulla',  wO 
extriiynnalioii  of  hlood,  or  on  nctiie  serous  iuUainm.tLory  rlTii4tr)n.    MuL 
a^lii'ii   ilic  siymptoini*,  liowever  slijflit  they  mny  be,  have  ^  '  fvi 

^itlMMit  pioi^reHfttve  increase,  luii  tijive  merely  reniiiiiicd  •-  ;  f<»r 

U'li^lbrrieil  |x*riod   of  many  niuntli^^,  lliey  will  nnd.uilttediv  t*o  Ionii«!  t" 
be  d**|ien<U»nt  on  those  8«a'<»n<iiiry  slruvtiiral  chnn^es  tlml  follow  inflniD- 
matory  action.     I  bnvenever  known  a  patient  to  recover  entirely,  v*  as  l*' 
1)6  in  I  be  enme  stnte  of  heolth  that  he  enjoyed  before  the  aceideni,  in  w^Kta. 
the  Hyiiiptonis  <1e|>en<lent  on  cbronic  inlliinimtition  of  the  coni  aiMJ 
menibrniiofi,  nnd  on  tlieir  conaeontive  Ktrnetnrnl   lenions,  liad  exrMt<Hl 
twelve  inonUiH.     And  tboiifjii  na   Otlivier  hna  observed,  such  a  pAti 
muy  live  for  IllU'i'n  or  twenty  yenrs  in  n  broken  sintc  of  b^>alth,  tlie|»f* 
bubdlty  itt  IhnL  he  will  die  williin  three  or  fuur.     T hero  is   »n  strm-iurc 
of  the  body  in  whieli  lui  org.inie  lesion   is  rocfivered  from  witli  ao  oul' 
diMh  ully  and  with  ao  grttat  u  teiidcney  to  j-c-^idtini^  iinpairmciil  nf  fan 
tion,  ne  the  ^pinnl  cord  nnd  brain.     And,  with  the  exccfpiiiM 
of  llie  eyo,  thern  is  n<»  part  of  tlie  lH>dy  in   wliieli  h  sbgbi  : 
chnn^e  of  Htrneturu  produces  such  serious  disturbanoo  of  fuctciioauut 
thi*  spinal  eorrl. 

Treatmknt. — The  ponoral  piinfiples  of  treatment  of  concussion  nftbt 
Spinal  cord  nre  the  hhokn  from  wlmlevereanne  the  injury  m:\y  bAV«*  artt^"' 

In  the  Early  Stages  of  a  case  of  Conouaalon  of  the  Spine,  (>)* 
firnt  thiii^  to  bu  done  is  nnibnihledly  to  give  the  jnjnred  purt  CMiif 
and  absolute  rtrN/.      The  importanco  of   rest  cannot  be  over-tsaliiai' 
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Vithoiit  it,  no  other  trrntment  Is  of  the  Alightest  avail;  and  it  woulr^  lie 
K  iiTiilionnl  to  ntternpt  Ut  trenl  an  injureil  bruin  or  a  siirnine'I  ankla 
fnihout,  rtist,  ns  to  try  to  liencflL  n  patitmt  suHToring  from  a  si*vei*e  concMis- 
»ton  or  wreneli  of  the  spine  iinhiss  he  be  kopt  quiet.  It  is  the  more  im- 
portant to  insist  upon  abi^ohito  an*!  entire  rest,  (or  the  reason,  that  not 
unfreqiiently  palionla  feel  for  a  lime  bonefiteil  by  movement;  and  bene© 
;hai»^eH  of  air  and  Hcene  are  thiini;ht  to  lie  permanently  bfnefieial.  But 
^thin^^f'an  be  more  pn'one<»u.s  than  this  idea,  for  the  patii'iii  will  inva- 
bc  fonnd  to  fall  buck  into  a  worse  state  than  hnd  previously  ex- 
In  more  advanced  Hta^Of)  of  the  diaeaac,  when  chronio  meningitis 
It  vet  in,  the  patient  suffers  so  »ev«itdy  fi-om  «ny,  even  the  very  aliofhtest 
tvenient  of  the  botiy,  tliat  he  instincLivelv  preuerves  that  rest  which  is 
ded. 

In  order  to  seoure  rest  eflleienlly,  the  patient  should  be  noade  to  He 
m  a  prone  eoucli.     In  the  prone  |>03ilion,  the  spine  is  the  Idi^heAt  part 
of  the  body;  thus  passive  venous  congestion  and  deternitnution  of  blood, 

Kiirh  are  favorc<l  when  th«  patient  lies  on  the  back,  are  entirely  prc- 
nted.  Ag.iin,  the  absence  of  pressure  upon  his  back  is  a  jfient  com- 
fort when  it  is  unduly  sensiiive  and  tender,  an<l  is  a  source  of  additional 
•afoty  to  the  pnlicut.  if  he  be  paraplegic,  by  lessening  the  lialnlit y  to 
Hbe  formation  of  lK>d-soi'es.  Lnstly,  the  prone  position  preKents  this  ad- 
■inia<£e  over  tiie  supine,  that  it  ulbtws  the  ivady  application  of  local 
Hpeatrncnt  to  the  spine.  lu  some  instances  complete  and  absolute  rest 
vny  l>c  secured  to  the  injureil  spine  by  the  nppli(tation  of  a  guita  percha 
ease  Ui  the  back,  embracing  the  shoulders,  nH]>e,  and  back  of  the  head  ;  Of 

tleltin?  the  patient  wear  a  stitf  collar  so  as  to  ^ive  support  to  the  neck. 
But,  if  rest  is  neederl  to  the  spine,  it  is  equally  so  to  tlie  brain.     In 
rases  of  concussion  of  the  spine,  the  membranes  itf  the  bniin  become 
liable  to  the  extension  of  infliunmatory  action  to  them.     The  irritability 
of  the  senses  of  sight  and  heaiin;»,  that  is  very  marked  in  many  of  these 
cases,  with  perhaps  heal  of  head  or  Hushings  of  the  face,  crives  the  best 
evidence  of  this  morbid  action.    For  the  stibdual  of  this  state  of  incivase<l 
cerebral  excitement  and  irritfibiljty,  it  is  absolutely  necessary  that  the 
mind  should  Ik*  kept  as  much  as  possible  at  rest.     The  patient,  feeling 
^mstdf  uneqinil  to  the  falij^ue  of  business,  becomes  conscious  of  the  ne- 
^basity  of  reliiKpiishint;  tt,tliough  not  t)erhaps  wiitiout  great  reluctance, 
Wid  nnlil  alter  many  ineffectual  clforts  to  attend  to  it.  There  are  two  reme- 
dies which  may  be  employed  with  much  advanta^^c  in  the  earlier  stages 
^  spinal  coiicuNsiou,  with  the  view  of  80<^>tl)ing  the  irritation  of  the  ner- 
B»us  system-     One  ia  chloral-hydrate,  to  procure  sleep;  the  other,  bro- 
^bde  of  polasHJum,  to  alhiy  irritability. 

B  During  the  early  period  of  concussion  of  the  spine,  mnoh 'advantage 
will  uuually  l»e  derived  from  dry  cupping  ahmg  the  back  on  each  sitle  of 
the  vertebral  column.  In  some  cases,  I  have  seen  good  effects  follow 
the  application  of  ice-bnus  to  tl»e  injured  part  of  the  spine.  At  this 
lieriod,  I  believe,  mediiiue  is  of  little  service,  i»eyond  such  as  is  recpiired 
frtr  tlic  re;»nIation  of  the  ;i^i'ncrjd  I»c:iUli  on  ordinary  medical  principlos. 
When  tiie  Secondary  Ijtfaots  of  Concussion  of  the  Spinal  Cord 
have  a[ipeare<l,  much  may  ofU'n  bo  done  not  only  for  tlie  mitigation  of 
suffering,  but  for  the  cure  of  tlie  patient,  by  carefully  conducted  local 
and  constitutional  treatment. 

Rest,  as  ill  tlie  early  stages,  must  be  persevered  in;  but,  in  addition 
to  this,  counter  irritation  may  now  be  advantageously  employed.  The 
various  forms  in  which  this  means  is  familiar  to  the  Surgeon — slimu- 
lutini:  embrocations,  mttstan.1  poultices,  blisters,  and  setous  or  issues — 
ly  be  successively  used. 
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of 

«»4  igtm  mmf  l» 

te  flJI  UuM  tmmm  \m  wUcfc 

^4n«4'«  wfl^vga.     B«l  !■  Ubc  ftfaKMe  of 
if  ^  MliBWaCrr«d«  be  f</awl  to  W 

i(j  >y^  lu«i  moCor  |iover.     In  Ikoae  n>»«  i»  vliae^ 

Iw  ■rtfwtogwirotijr  »i]mbiMt«red,  gEnaai  bcttdH  «rill  afta*  b» 
itara*  MJi-«aier  dfrnebca  t4>  tbe  sptna,  sml  gslTsaiav  ta  tW 
Ala  rmjr*  lulvanoctl  iicrkxl.  wbra  groenU  csHmxt  i&aa  ^ 
an'l  m'frif  or  k*««  (mralyftln  of  ■enaaiion  and  motaotk  ctmtxnaai  la  tkl 
1ioi1mi«  ftt^l  uotliliite  of  ft  upM-ifii:  nature  can  be  dona  In  the  mmf  of  tmt- 
niifnt.otir  wlioleobjfcl  woult]  tteto  iai|irove  tbe  gcaerml  health  en  artitauy 
n»MU-m\  |trii)ci|>lt*ii,  im>  km  to  prevent  a.«  Tar  ai  puAsilile  llie  AtitiAofmaA 
of  iM'<<</ii(inry  iIi^i'mm-n.  nucli  a«  pbtliisis  (U'peticleot  on  OMdnflttUitkia  ta4  • 
yriii'mliy  lMf»k4'ii  utati!  of  Uealib,  whicb  mjiy  after  aereaU  yoaca lai^  It* 
CnIaJ  Urmliifltiou. 


WOtt»D«  or  TBB  vrxTiKX.  conD, 

TIk'W  Injiirb**  may  ocrur  from  8tnt»s  with  poiqietl  instnirnrol 
KMDn)ii#t  vioU'iii'o;  or,  inoNt  freqiieiitty,  from  Ihc  presfturv  of 
VMiiL^liiA*,     )}i  till!  liiiU'f  form  of  injury  tliore  is  nn  !is»(ici«tton  of' 
anil  foni|fi<iNMi'>ii,  f;ivin{^  rise  essentially  lo  Lbc  snme  symptoms  aal 

Cot<l    WiTf  tllvli|<*(l, 

Syinptomn — VVIicn  tho  iipinnl  cord   is  compMi'ly  divided^  W 

(iym|(tiim'»  rMM'tir  ilml  nvt*  (toininon  to  fill  easys.  at  wliatever  pari  uf 
ooui  iIh»  InJ'Hy  ha«  (won  iiiIlicl«d,pi'uvtUcil  it  be  not  ho  UigU  u  t«  c»»l 
limtHni  tti'iiili. 

Ill  llti'  Ot-ftl.  |ilft«'<j,  tlieru  U  compMr'  pnrali^Htit  nf  sensation  and  mo'' 
In  nil  tlio  iiMiti  Im-Iow  till!  Ht'iiL  of  injury,  llioiigh  llie  mental  stale  "f*' 
piilliMit   cotuhitu^  Intnt't.     Till'  |Moci8L»  tient  of  injury  may  oftA'iil«*^ 
iiii^ril  by  tlio  (Utrut  of  thf  ptiriilysi-t.     In  injury  of  tin*  lower  part  of' 
uplno,  (hpio  m«y  Iw  pnrnly»*irt  of  nil  lh«  parts  siipplictl  by  the  n^rvts* 
tlio  «ncrnl  ploxii*,  «ylill«t  tho9o  from  the  lumbar  ar(^  ri'ft  alToctt^tl 
•n'lthiiiiliiy  l«»ini»  lost  below  tho  knoo8,  whilst  rtbovo  it  i»  piTfeot-i'*' 
b'lMllitir  to  tbo  infurotu'ii  ibnt  tbti  injury  bA!«  bucn  inflietetl  nbuvc  Ui0 
I"  '   til*' oilior  6tM  of  lu'rves.      Wlu-n  ibt' parnlysis  is  I'ompI 

f  re  below  tbo  »eut  uf  injury  is  iownrtd,  ulWit  connblci 
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^^^^^give  n  sensation  ordislinct  coMaess  bo  Uie  hnnd*  This  Ih  alsn  the 
^RSSe  when  tlie  parAlysisia  pnrtinl,  pi'r>vi<le<i  Ihere  l>e  no  si^n  oflHoerntion 
Hx>f  tlie  cord.  In  cases  of  lacenition  n  consiiiemlile  rise  uf  tt'iniierniure 
Hhas  aometimca  been  observed,  even  as  high  ns  114°  F.;  and  after  a  lime, 
^■B  visililc  ifiminufioJi  taht^n  place  in  tkn  nutritioe  adivity  of  the  limhtt^  the 
^Bcirciilatiun  Iteooming  feeble  with  a  tendency  to  congestion  at  di*|>endin)^ 
Hpoints.  The  lessening  of  nutritive  vii;<>r  is  notermtined  to  the  ]):traly.^d 
Hpnrts.  but  nlfects  the  wliole  sysieni,  the  patient  lK.'oomin|^  speedily  etna- 
Hciated,  ainernlcv  atnl  cachectic.     The  skin  assiiinvs  a  dirt}-,  cadaveioua 

hue.  and  the  cuticle  usually  exfuliatCH  in  branny  flakes. 

The  btwering  of  the  lemperatnre,  the  disturbance  in  the  proceascs  of 

nutrition  and  secretion,  and  the  supervention  of  emaciation  and  cncht^xy, 

I»re  dependent  upon  a  deranfuemcnt  of  the  rtdations  of  the  vfiao-motor 
system  and  the  spinid  cord.  This  derauijement  (Iocs  not  aU<>:ielher 
jtrise  Ironi  the  simple  division  of  the  cord,  but  is  rather  the  consequence 
of  the  iiiflamiufition  set  up  in  it  a\u\  its  rnemlnanes  by  the  injury,  .-ind  is, 
therefore,  a^^^ravaled  by  attythin&r  thnt  increases  lite  inflammation;  thus 
It  is  more  marked  in  laceratifmof  the  cord  ami  its  continuons  irritation  by 
a  fractured  spine,  than  after  its  simple  division  with  a  cutting  inslrtiment. 
The  general  symptoms  of  paralysis  following  injury  present  important 
motlil]t'ati(in!i,  according  to  the  hei>rht  at  which  the  cord  is  divided. 

I.  When  the  injury  has  been  inflicted  in  the  liumbar  or  Lower 

Dorsal  Region,  there  is  complete  paralysis  of  all  the  parts  supplied  by 

^the  nerves  ijiven  off  from  the  sacral  or  hnnlmr  plexuses,  or  both; — of 

^vthe  lower  extremities,  of  the  genital  r>rirnns,  and  of  the  trunk  as  hi^ti  aa 

^■tbe  seat  of  injury.     There  is  alwnys  relaxation  of  the  sphincter  aui,  with 

^Boonheipient  incontinence  of  flatus,  and,  to  a  vi-eat  extent,  of  tWcei^.     There 

^■U  at  firnt,  retention  of  urine  in  eouHcquence  of  the   paralysis  of  the 

^Bbladder,  which  is  unable  to  expel  its  contents;  after  a  time,  huwcver,the 

urine  dribbles  away  as  fast  as  it  is  pouii'd  into  the  overdistended  orj^an, 

the  neck  of  which   has  lost  its  coutracUle  sphincter-like  nction.     The 

reason  why  there  are  incontinence  of  lieees  and    retention  of  urine  in 

these  cases,  is  this.     The  sphincter  ani  tind  the  musctdar  fibres  of  the 

bladder  are  both  volunt:vry  and  under  the  influence  of  the  spinal  system. 

When  paraplcjria  exists,  the  resiraininji  power  of  Ihe  sphincter  ani  and 

■the  ex|>ellin|r  |>ower  of  the  bludder  are  both  lost.     Hence  the  bladder 
cannot  expel  its  contents:  while  the  anus  cannot  retain  those  of  the 
iutesiines,  which  are  brought  down  to  it  by  the  peristaltic  movements 
^K^hich  are  not  spinal,  but  under  the  influence  of  the  synopathctic  nervous 
^nystem.    Aller  the  llrst  few  days  tlie  urine  l>ecomes  animoniacul  in  (xlor, 
^^ftud   alkaline  in  reaction.     This  is  probably  owing  to  changes  t!mt  it 
undcrt^oes  after  it  has  passetl  into  tho  bladder,  the  mucous  meud)r»ne  of 
which   becomes  chronically  inflamed,  secreting  a  viscid  alkaline  muco* 
|>us,  which  mixes  with  the  urine.     In  the  early  stages  of  Ihe  acciflent, 
the  penis  will  usually  1>e  observed  to  be   in  a  slate  of  semi-erection. 
Patients  who  have  met  with  injtiries  of  this  portion  of  the  spinal  cord 
may  live  on  for  many  months,  and  even  for  a  year  or  two,  falliui^  into  a 
cai-hectic  stite,  but  eventually  die,  usually  with  sloughing  of  tht>  nales, 

■or  from  the  Bupervention  of  some  iulercurrent  viseerai  infiammatioa  of 


low  lyjte. 

2.  When  the  cord  rs  divided 


in 


the  Upper  Dorsal  Region,  about 


^^tlie  level  of  the  third  dorsal  vertebra,  wc  have  not  only  the  train  of 
Beymptoms  that  have  just  1»een  mentioi]e<l  as  characteristic  of  this  injury 
^^  lower  ilowu,  but  the  respiration  also  is  interfered  with  in  consc'qiicnce  of 


the   parnly^is  of  the  greater  portion  of  the  expiratory  mtiscle-^.     The 
intcrcobtul  muscles,  and  those  constituting  the  ab<lummaVv<;xV\^\\o\v>W'^v&t 
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acting,  impcrfoct  cxpimtion  is  solely  effeclerl  by  the  elasticitT  of  llic 
wnlls  of  the  chtfst;  and  the  purely  muscttlar  expirntory  movements,  bucIi 
a8  sneezing  uinl  emis^hini;,  eanriol  he  Heeomplished.  In  theso  cases, 
during  itiHpinition,  whicli  is  ett'ei-ted  almost  exchiBively  hy  the  dirtphi-airm, 
the  riha  are  tlepressed  insteiul  uC  hein^  expniided  Mh«l  raist'd;  and  the 
ahikiminnl  wall,  whk-h  ie  (;(ifY,  and  fliieeid.  is  proitnided  far  beyond  its 
jKxmnl  liinils.  In  coiiKet|ue(iee  <»r  the  impevliinent  to  respiration  th« 
blood  is  not  properly  arlerinliHed,  and  slow  asphyxia  goes  nn,  nstinlly 
runnint;  into  con«:e$tive  pueumoniu,  uud  teraitnating' fatally  in  about  a 
fortni^ltt  or  three  weeks. 

3.  When  the  injury  \a  situated  in  the  IiO^xrer  Cervical  Region,  not 
only  do  all  the  pruee<iiny;  symptoms  occur,  hut  there  is  parnlysin  of  the 
upper  extremities  as  well ;  and,  the  inspiration  bctn^  entirely  diapltra^- 
malic.  the  circidation  speedily  becomes  nffeeted,  the  Inna:*  surcharged 
and  a>dematoiis,  the  (.■oitnlenancenaanining  a  ftntTiised  and  purplish  look. 
ir  llie  ff>rd  hrivo  Ut-en  divide<l  inuneditilely  above  the  braehiid  plexus, 
lliere  will  be  couiplete  pandysis  of  the  whole  of  the  np|>er  extretnilies; 
but  if  the  injury  be  opposite  the  sixth  cervical  vertebra,  they  raay  be 
only  piirli:illy  paridysed.  This  hapi>ened  in  two  eases  of  fraclui^  of  the 
spine  in  thin  rei;ion  Hint  were  some  years  a^o  under  uiy  care  tit  the  Ifos- 
pilul.  In  hoth,  the  p:iralyMis  exint^d  on  the  idiinr  biit  not  on  the  rndiul 
side  of  the  arms,  owing  to  the  external  cutaneous  median  and  museiilr*- 
spiral  nerves  arising  hi^^her  from  the  plexus  than  the  nlnar,  and  thfiii 
juHt  escaping  injury.  It  is  remarkable  that,  in  both  these  cases,  there 
was  acute  cutaneous  scnsilttlity  in  the  arms  nhm^  the  whole  line  of  Jtmcs* 
lion  l»etween  the  piiralysed  and  the  sotind  parts.  Tliei'e  is  this  remark- 
able fact  connected  with  iiijncies  of  the  lower  portion  of  the  Cervical 
Bpinid  cord,  that  the  temperature  below  the  seat  of  injury  often  rises 
very  cotisideral)ly — to  n  hi^^lier  point,  indeed,  than  is  noticed  in  any 
oilier  snrjjical  affection.  Uro<iie  found  in  one  case  that  the  thermometer 
niarki'd  1 11^  F".  Hut  in  other  cnsea  asain  the  Icniperaturr  hns  been 
found  greatly  reduced,  not  more  thiin  h|*^  to  82*  F.  In  cases  of  i:.jury 
of  the  cord  in  this  situation,  death  usually  occurs  by  asphyxia  in  the 
cotu'Me  of  rr(>m  4S  lionrs  to  a  wi«L*k. 

A.  When  the  ili virion  of  the  spinal  cord  takes  place  above  the  Origin 
of  the  Phrenic  Nerves  oppo«iie  to  or  aliove  the  third  cervical  verte* 
lira,  instantaneous  death  results  from  the  paralysis  of  the  diaphragm,  u 
well  as  of  the  rest  of  the  respiratory  musele-*,  inducinji^  sudden  a^pliyxitt. 

It  necessarily  hapfiens  in  partial  division  of  the  cord,  th:\t  the 
symptoms  are  not  so  clearly  niarke<l  as  in  the  instances  that  have  just 
been  recorded.  Thus,  for  instance,  the  paralysis  may  not  extend  to  all 
the  parts  Indow  the  seat  of  injury;  it  may  l»e  attemied  by  severe  pain  in 
some  of  the  semi-paralysed  [»arts;  or  motion  may  bo  affected  in  one 
limb,  and  sensibility  in  another.  These  <levialiona  may  generally  be  ex- 
plaitu'd  liy  sonic  peculiarity  in  the  seat  of  the  injury  to  the  cord,  or  by 
the  extent  of  its  division. 


MECIIANICAT*  INJURIES  OP  TUS  VKRTKBRAT.  COLUMTf. 

The  mechanical  injuries  to  which  the  vertebral  column  is  liable,  con- 
sist of  Sprains  or  Wrenches,  Fraetnre,  and  Dislocation. 

Twists,  Spu-vins.  uii  Wuknciies  of  tiik  Spink,  without  frocloro  or 
dislocation  of  llie  vcriebnc,  may  occur  in  a  variety  of  ways.  Boyer 
rehites  a  fatal  case,  occurring  from  an  injury  received  in  practicing  gym- 
nastics. Sir  A.  (.'ooper  irivcs  an  iti^tnneu  of  a  fatal  wrench  of  the  bplne, 
from  a  rope  catching  a  boy  round  the  neck  whilst  swinging.     In  two 
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leases,  the  injury  also  arose  from  violence  applied  to  tlie  cervical  spine; 
lu  one  from  a  rnitroad  aucidcni,  in  the  oltior  from  a  fall  from  a  ti(»rHe. 

Tlnwe  wrenches  of  the  spine  :iro,  from  f)l)vi(iuj»  vensuns,  moftl  lialile  to 
oceur  in  the  more  mobile  parts  of  the  verlebral  column,  as  the  neck  and 
Joins,  Just  above  the  sncral  n-gifm ;  leas  frequently  in  the  dorsal  region. 
Jn  railway  collisions,  when  n  person  is  violently  and  suddenly  jolted 
from  one  side  of  the  carriage  to  the  other,  the  bend  is  freqiuMUly  forcibly 
thrown  forwards  and  backwards,  moving  as  it  were  by  its  own  weight, 
the  patient  having  fur  the  time  lost  eonli-ol  over  the  muHctdar  strueliires 
of  the  neck.  In  snch  cnses  tlie  patient  complains  of  a  severe  straining, 
Acbin^  pain  in  the  articidations  between  the  bend  and  the  Bpine,  and  in 
!tbe  Cervical  Spine  itself.  This  pain  closely  resembles  that  frit  in 
ftny  joint  after  a  severe  wrench  of  its  lijjaraentons  slructnres,  bnt  is  |>ecn- 
liurly  distressing  in  the  spine,  owinfi^  to  the  extent  Ui  whii;h  fibrous  Umsuc 
^B  and  lignmenl  enter  into  the  canipo»ilion  of  the  column.  It  U  i^renlly 
^Bincrensed  by  to-aiid-fro  movements,  however  slight,  and  esix'cially  by 
^■rotation;  also  by  pressure  upon,  nml  by  liltini;  up  the  bead  so  as  to  put 
^Bthe  tisanes  ou  the  stretch.  In  conseqnem-e  of  this,  the  patient  keeps 
^Bthe  neck  and  bend  inmirtvablt*,  ri^id,  looking  strniuht  forwards.  He 
^P cannot  raise  bis  iiend  otf  a  pillow  without  the  assistance  of  bis  own  hand, 
'       or  that  of  another  person. 

The  Xjumbar  Spine  is  often  strained  in  railway  collisions,  with  or 

without  similar   injury  to  the  cervical  portion  of  the  cr»bitnn,  in  con^e- 

l^^qucnce  of  the  body  being  forcibly  swayed  Imckwards  and  forwards  diir- 

^■Jiig  the  jarring  oscillations  of  the  carriage  on  tlie  receipt  of  a  powerful 

^Hsliock.     Jn  such  cas<'s  the  some  kind  of  pain  is  eompluined  of.     There 

^Kls  the  same  rigidly  inflexible  condition  of  the  spine,  with  ten<lerness  on 

^"  external  presi^ure.  and  great  aggravation  of  sutfrring  on  movement,  more 

parlicniaiiy  if  the  patient  bend   backwards.     The  patient  is  unable  to 

etoop;  in  attempting  to  do  so,  he  always  goes  down  on  one  of  his  knees. 

Tlie  muscles  and  lasciie  at  the  back  are  also  often  stretched  and  torn, 

in  cases  of  twists  and  strains  of  the  ligaments  of  tlie  Hpinal  column. 

There  may  therefore  be  swelling  and  indnrntifm  of  these  tissues  from 

the  presence  of  intlamniatory  ellnsions  and  inability  to  use  the  mnsdes. 

I       Bui  the  great  danger  of  these  strains  of  the  spine  is,  that  they  are  not 

Pjinfn*f|Uently  aasorinted  with  some  of  the  most  serious  nfloclions  of  the 
Bpirml  cor<l  that  are  met  with  in  surgical  pra(;tiee  as  a  consequence  of 
injury.     They  mny  of  themselves  prove  most  srrious,  or  even  fatal 

The  Pro^^osis  will  depend  partly  on  the  extent  of  the  stretching  of 
the  muscular  and  ligamentous  structures,  pflrily  on  whether  there  ia 
l^^fLXty  inflammatory  action  excited  in  them  which  may  exluiid  to  tlie  into* 
^Brior  of  the  spinal  canal.     Ah  a  general  rule,  where  mnacular,  lendinoua, 
^^and  ligamentous  structures  have  l»een  violently  stretched,  as  in  an  ordi- 
nary sprain,  however  severe,  they  reciver  themselves  in  the  course  of  a 
fvw  weeks,  or  at  mott  within  three  or  six   months.     If  a  joint,  ns  ihe 
shoubier  or  ankle,  continue   to  be  weak  nnd  pri.'ternntnrally  mcdiile,  in 
^^onsequence  of  elongation  of  the  ligaments,  or  weakness  or  atrophy  of 
^1  jUie  muscles,  beyond  this  period,  it  will,  in  all  probability,  never  be  so 
^■strong  as  it  was  before  the  accident.     The  same  holds  good  with  the 
^V  spine;  und  a  vertebral  column  which  has  Ih'cu  so  weakened  as  to  require 
artificial  snpf>ort<  after  several  months,  in  order  to  enable  it  to  maiainin 
^_  the  weight  of  the  head,  will  probabi}'  never  regain  its  normal  strength, 
^fe      One  great  prospective  dnnger  in  strains  of  the  spine  is  the  possibility 
^"  ftf  the  inftaromation  developed  in  the  fibrous  structures  of  the  column 
extending  to  thu  meninges  of  the  oord.     This  I  have  several  times  seeu. 
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It  is  pflilicularly  npt  lo  happen  when  the  strain  or  twist  occors  botweeu 
tlic  occiput  and  the  nllns  or  axis  In  Iticse  lases  a  rigiH  tt'nilrmess  is 
grndnnlly  tieveloptd,  which  is  most  fiiatre&siiig  and  (KTsistent,  nn<]  evi- 
dently iiiflummatory.  Or  llic  parNlyRiH  may  '>e  confined  to  the  nervcn 
that  are  c(»nnected  with  that  part  of  the  spine  that  is  the  seat  of  thr 
wrench,  one  or  otiier  of  iheir  roots  either  having  suffered  lesion,  or  the 
nervous  cord  itself  haviufj^  heen  injured  in  its  passage  through  the  in- 
lervertibral  foramen.  Luslly,  a  twist  of  tlie  sjune  may  8h»wly  and 
insidiously  be  followed  by  symptoms  of  complete  paraplegia,  and  even- 
tually by  death  from  extravusatioii  of  bbiod  into  the  vertc-bral  canal. 

The  Trtmlme.nt  of  these  injuries  is  the  same  as  that  of  concusatOD  of 
the  spinal  cord  (see  page  570). 

Fbactlre  of  thk  Spine  may  occur  either  by  the  application  of  direct 
viok-nre,  or  by  a  viob-nt  twist  or  bend  of  the  body  forwards.  Direct 
vifilcnce,  as  a  blow,  fall,  or  gun-shot  injury,  may  of  course  frnctme  the 
8[iine  at  any  part  ami  almost  lo  any  extent,  in  some  cnses  nicivly  de- 
taching a  spinous  process,  in  others  splintering  and  uomminutiuu  several 
verlebrie  and  lacerating  or  dividing  the  spinal  cord.  Fracture  of  the 
spine  from  a  violent  but  forcible  bend  of  the  body  forwards  chiefly 
occurs  in  the  cervical  region-  It  is  usually  produced  by  a  pera^m  falling 
from  a  height  on  the  head,  the  botly  being  bent  furcibly  forwanl  so  qa 
to  drive  the  chin  against  the  sternum.  This  accident,  otlen  happens  in 
falls  from  horseback,  or  in  taking  a  "header"  into  shaUow  waur.  In 
some  cattcs  it  has  occurred  from  a  person  sitting  on  the  top  of  n  vehicle 
having  the  head  forcihly  hcnt  down  whilst  passing  under  an  jirehway.  _  '^^*- 
In  these  accidents  there  arc  usually  extensive  rupture  of  the  frpiual  tign — 
ments  and  displacement  of  the  bones,  as  well  as  fracture. 

The  extent  of  the  fracture  and  the  amount  of  displacement  necessarily  — .^i  ^3 
vniy  greatly.     The  8pinf)ns  process  merely  may  I>e   broken  ftff;  or  the— ^^  *  i* 
arrh  may  be  broken  through  on  each  side  of  the  spine;  or  the  fractures 
may  extend  through  the  body  of  the  Vf  riebra. 

In  some  cases  of  even  vi!ry  extensive  fracture  there  may  be  no  appre — ^»"xe- 
ciattle   displacement:    but   usually   some  change  of  position  cnHuc**.  iw«#     *" 
many  cases   to   such   an   extent  as   to  com|U*es3  or  lacerate  the  spinal 
eord.     The  mode  of  occurrence  of  the  fracture  will  influence  the  anuiunl 
of  displacement.     If  the   fr.icture  Ite  through  the  arch,  or  consist  in 
simple  detachment  of  the  spinous  process  by  a  fall  or  a  blow  on  tli^ 
back,  there  may  V>e  little  or  no  displacement.     If  it  cK'cur  from  gun-Bhof  «-:^ '^^^^^ 
Injury,  or  from  a  fall  upon  the  head.,  or  by  fotX'ible  6t'xure  of  the  necM^'- 
an<l  body  forwards,  as  when  the  body  is  compressetl  l»elween  the  lop  «»t «  » 
a  vnn  and  an  arehwuy.  then  there  will  probably  ho  great  displacement  ^**' 
and  perhaps  separation  of  the  articulating  aurl'aces  of  contiguous  ver 
tebrie. 

The  Signs  of  this  injury   vary  very  greatly-  nnd  depend  in  a  grea».*K^ 
degree  upon  the  ext<.Mit  of  the  displacement.     If  this  be  inconsidernhlc,  it9  *    «■ 
may  be  extremely  difficult,  and  even   imposM'-le  in  some  instances,  tr> ^ 
pronounce  with  certainty  whether  the  spine  lias  Itecu  broken  or  not;  lh&«*' 
more  so,  If  the  fracture  do  not  implicate  the  body  of  the  vortehra.     XCt  i 
on  the  other  hand,  the  fliKplacement  affect  thi'  axis  of  the  column  oTy<-* 
compress  the  cord,  the  symptoms  arc  so  marked   as  lo  aduiit  of  ea*jc.^"^ 
diagnosis.     The  symptoms  are  of  two  kiutU;  those  presented  by  injure -^'-^ 
of  the  bone,  and  those  dependent  on  injury  by  compresaion  ur  laoeiwp  ^' 
lion,  or  both,  of  the  spinal  cord. 

The  IiOoal  Signs  are  usually  pain  at  the  seat  of  injury,  greatly  \r^ 
creased  on  pri-ssure  or  on  moving  tho  part;  inequality  of  the  line  ofti^-^ 
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9|>lnons  proeesscs.  with  depression  of  tl»o  npper  portion  of  tho  spine, 

Ifftiiil  roi'responding  proinineiu'P  of  tlie  lower.  There  is  an  imibility  to 
lupporl  the  boily  in  the  erect  position,  nnil  to  move  the  spine  in  uny 
irny  ;  tirnce,  wlien  the  upper  jtortion  of  ihe  (.'oinmn  is  injured,  the  pntienC 
bohU  his  hc.ii)  in  a  stitf  nnd  constrnined  Attitude,  fenriug  to  turn  it  to 
eithrr  side. 

The  General  Symptoms  of  fracture  of  the  spine  are  dependent 

^Oipon  tlie  injury  nliirh  tlie  cord  hitn  received.     If  the  frncture  h;ive  not 

^■rnplicatcd  the  Rpinnl  rnnal,  ns  wlien  only  tlic  tip  of  a  Hpini>iis  process 

^Bina  heeo  broken  olT,  or  if  it  be  nnuttended  by  dlMpUcemont,  :ilthnu>>;h  it 

^may  truveifio  the  body  and  areliCiSf  no  symptom^l  (tependin;^  upon  the 

injury  of  ihe  cord  need  exist,  and  iudoetl  occasionally  they  are  abpiont. 

Bui  even  in  these  caMCs  there  in  usually  Borne  panilysis,  owing  [perhaps 

to  the  concUKsion  to  which  tho  cord  Ims  boon  Huhjcctcd   at  the  moment 

of   injury;    and  occasionally  a   sudden   inoveuient  by  t!ie  patient  will 

bring  on  diRplacement,  by  which  ihe  cord  itt  compressed  and  alt  tho  parlR 

below  the  injured  spot  are  pnrulysed.      A  wotniui  was    admitted  into 

irniveraity  College  Hospital  wiih  an  injury  of  llie  necit,  tlie  nature  of 

i-nbich  cotdd  not  be  accuraiely  nscertaincd.     She  was  in  no  way  para- 

lysoil,  but  kept  lier  head  tuimovalde  in  one  position.     A  few  days  after 

kdmiH^ion,  whiUt  making  a  movement  in  bed,  by  which  aIic  turned  tier 

lead,  »he  fell  tmck  dend.     On  examination,  it  wha  foun<1  that  the  spinous 

iroce^e  of  the  ftftti  cervical  verteWrie  hail  been  liroken  off  short,  and  whs 

inpHcted  in  sucli  a  way  between  the  arches  of  this  and  the  fourlli  as  to 

ompitsts  tlie  cord.     This  impaction  and  consequent  compression  pro- 

ibly  occurrcil  at  the  time  of  the  incautious  niovemonl,  lhu9  producing 

inimedinte  death.     Wticn  there  is  only  pailiat  displacement,  there  may 

but  incnm|)lcle  paralysis  of  tlie  parts  below  the  injury  ;  of  one  arm, 

me  Kv*  ^c.     In  these  cases  there  is  usually  great  pain   at  tlie  sent  of 

BCturc,  an<i  extending  from  it  along  the  line  of  junction  between  the 

mrnlyzed  and   soand  parts  round  ttic  body  or  atontf  the  limb.     This 

kymptom,  which  is  of  ^reat  impoilance  as  exnclly  tiefining  tlie   seat  of 

Injury.  Ih  due,  as  I  found  in  dissecting  a  esse  ot^  fracture  of  tlie  sixth 

Servical  vertebra  under  my  care,  to  Ihe  fractured  hone  compressing  and 

trritatinir  the  nerve  lliat  issues  from   the  vertctiral  uotL-h  opposite  the 

►at  of  injury. 

When  Ihe  cord  is  implicated,  the  symptoms  will  vnry  according  to 
;bc  »cAt  of  the  injury  nnd  the  extent  of  the  dnmnge.  Fi>r  a  detailed 
iccnunt  of  the  symptoms  prcst-nted  by  injuries  of  the  ditfcrcnt  portions 
if  the  cord,  Ihe  reader  is  referred  to  the  section  on  *'  Wounils  of  the 
ipinal  Cord"  (p.  57>*). 

In  the   nKij*>rity  of  cases  of  fracture  of  the   spine,  there  is  such  diH- 

tlacenient  of  the  bone  as  to  com|'rc*«s  the  whole  thickness  of  the  conl, 

kn<t  thus  tr)  oi'casion  coinplelc  paralysis  of  motion  and  sensation  in  ihu 

larta  below  the  scat  of  injury.      This  paralysis  rcaombles  that  which 

iri*es  from  simfile  division  of  the  cord,  imt  is  followed  by  greater  im- 

latrment  of  nutrition,  as  is  bIiowu  in  wasting  cachexy,  a  tendency  to 

»l(iugtdng,  :ind  alkaline  urine.     1'he  reason  of  this  ditference  is,  that  in 

rrncturc  the  cord  is  not  simply  compre*sed  or  ilivided,  but  is  continu- 

Kisiy  irritated  by  the  edges  of  broken  bone,  nnd  thus  not  only  boconieft 

iciipal>le  of  ht'ftling,  but  is  kept  in  a  ftate  of  chronic  irritation  and  in- 

Inmination.     If  the  fracture  be  above  the  origin  of  the  phrenic  nerve, 

■spiialion  will  be  nrrestt^d  and  the  patient  die  iuslanianeouuly. 

Prognosis. — Although  frncture  tlirougli  the  body  of  a  vertebra  ia 

jicrally  faial^  it  ia  not  always,  and  iastances  have   been  known  where 
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the  broken  bone  iinilod,  nnrt  tho  patient  lived  months  or  eren  ye*^"^ 
aflerwiinls ;  hut  rractuifs  of  tlio  spine  thtougb   the  liodies  of  the  r^^^* 
teliue,  with  tUsplftccment,  are  inevitably  ftital.     Dentli  occurs  in   the      <* 
difli-rent  ways.     Jt  ha[iptns  pritnnrily  nnd  inslantnneously,  ns  tb«  dire=^2Ct 
and  immediiite  ennscqiieiiL'e  of  iiijiiry,  in  nil  those  cases  in  nbich  t  _  ^^V% 
fmclure  is  above  the  (irigin  of  the  phrenic  nerve.     It  occurs  fteeondarv    ^d^ 
and  indirectly,  nt  u  more  or  leH»  remote  periotl,  ns  the  result  of  cbani; 
in  the  body  dependent  on  permnncnt  loss  of  innervnlion,  in  &11  cases 
which  llio  injury  eusUined  by  the  cord   is  below  the  part,  the  intrgri 
of  which  htis  just  been  refeirecl  to  ns  esneniini   to  llie  tntiinUfnance 
bfo.     At  the  seat  of  injury,  of  compiuK^ion,  and  of  disor«;uiiiz!U.i<in, 
fbiinmation  is  neceSHarily  develo|R*d ;  thence  it  spreads  alon^  Ibe  rrn 
brnnes  and  to  I  he  coni  itself  ton  variable  distance,  giviag  rise  to  effiisW^   .^^^ 
into  the  canal  and  softening  of   the  medulla.     It  is  doubtless   by  ^        ^j,. 
gradual  extension  upwards  of  these  secondsry  inflammatory  di^orgaoS^     j^^ 
lions,  that  death  is  ultimately  occasioned  ;  tlie  mischief,  when  low  do^-^  wa 
lending  to  iuipnirnient  of  the  actions  (Spending  upon  tlie  iutcgritj^^^- »/* 
the   cord,  and,  when  high  np,  extending   to  tlic  origins  of  the  pUti=i^^=:ijUc 
iiervcH,  and  so  nrresting  respiration. 

The  Treatment  of  these  injuries  is  snflicientlv  simple*  No  atter— sipt 
nt  vediietion  can  of  course  be  made.  All  our  efforts  must  l)e  dirrctec  :i  ut 
the  prolongation  at  life.  With  this  view,  if  ttiis  fracture  be  in  sm-  Mt  « 
fiituation,  at  any  iK>int  below  the  upper  dorsal  vcrlehrie.  for  instance-  ^  ss 
will  hold  out  a  prospect  of  life  being  prolongml  f^c^ra 
few  weeks  or  montlis,  means  must  lie  taken  to  (  »ri;. 
vent  the  occurrence  of  sloughing  of  ttio  nate^w  ^^ 
acciibnit  that  is  c<immou,  and  usually  fatal,  in  t»»e«« 
cases;  and  every  precaution  sliouhl  be  tskfn  i^ 
keep  the  bladder  bL-nUhy,  one  of  the  great 
in  cases  of  fracture  of  the  spine  Inking  the  si),.<  .  -  -  ■ 
tion  of  cystitis,  which  may  gradually  extend  upw^  r"'» 
till  the  kidney  becumes  iiivolve<l.  The  patient  mht  *  "''' 
be  laid  at  once  on  a  walerlie<l,  cushion,  or  mallr*^^** 
he  must  be  kept  scrupulously  cIcam,  and  his  u  V^'" 
should  be  drawn  off  twicu  in  the  day  at  ieg»i**' 
hours.  If,  ns  usually  hnp|K'ns  niter  a  time,  the  bo*'**'* 
become  confined,  relief  must  beart'onleil  Ity  casto*^*^" 
or  lurpenline  enemnta.  A  nourishing  dirt  mus  ^  "* 
administered  nnd  perfect  rest  in  one  pohiiion 
joined.  In  this  wny  life  may  be  maintained  fc 
considerable  length  of  time  ;  and  ossiflc  union  of  the  fracture  may 
times  tnke  place,  though  the  patient  mn3*not  recover  Iroui  the  paralt 
nnd  will  die  eventually  from  disease  of  the  cord,  hut  in  some  ca»' 
much  more  satisfactory  result  is  obtained  ;  the  patient  gradually  R^^^***' 
power  in  the  paralysed  parts.  In  these  cases  much  assistance  wiU^^  '* 
afforded  hint  by  his  wearing  an  apparatus  ns  in  Kig.  S54, consisting  -^**f* 
lirm  pelvic  band,  with  a  strong  iron  rod  shspetl  to  the  spine,  and  ^^^"' 
nir)g  ns  high  ns  the  vertex,  having  padded  tninBVeit»e  arms  to  sup^^^*^ 
the  liend  nnd  shoulders,  nnd  the  whole  nttacited  to  a  stout  leatlier 
moulded  to  the  back  and  shoulders. 

Trephining  the  Spine As  the  fatal  result  of  fracture  of  the  sg 

is  nluKKst  inevitable,  and  as  it  is  undoubtedly  dependent  upoo  lliv  r*'*^*'* 
pression  or  divisioi»  of  the  cord   by  the  broken  vertebra,  the  idea    ''^ 
nnturnliy  suggested  itself  to  Surgeons  that  life  might  be  prolonged,  •'«' 
health  perhaps  restored,  it  the  same  uperatluu   were  extended  to   (^ 


Fig.  214.— Arpatftrnt  for 
Fnicttrrv  of  ih«  Sploe. 
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rliich  is  successfully  employetl  in  parnllel  cnt^es  of  injury  of  the 

viK.,  the  elevation  and  reimtval*  if  nocoasnry,  of  the  depieased 

portion  ol  bone,     Tliia  fipciAlion,  originally  proposuil  by  Heislur,  wag 

plirttt  p(*rfortncHl  by  Loiiia  untl  Cline.     It  niuy  bu  dune  as  fullows.     The 

»atietit  lying  on  liU  fnce,  a  free  incision,  soveml  incites  in  length,  from 

tlirev  to  livi%  nceonliiig  to  the  exteul  of  the  injury,  is  luuile  along  the 

ine  of  the  spinous  processes,  and  the  muHCular  masses  on  each  side  of 

ibe  spine  uit:  dissected  atvuy,so  an  to  expose  the  osseous  surTaces.    The 

[spinous  pmi'CNscfi,  iiL  the  scat  of   injury,  should  then  be  supeessively 

*'\Zi-t\  with  btron;^  forceps,  nn<l  gently  but  tirmly  moved,  in  order  to  see 

hether  there  be  fiueturc  at  the  liaso  or  supporting  arches.    If  a  pitrtion 

if  bone  be  completely  broken  otT^  it  may,  afler  all   ligamentous  conaex* 

>n»  have  been  severed,  be  ruittetl  by  the  forceps  or  an  elevator,     Sli<mld 

ine  arch  only  be  brtikcn  throuuh,  tin*  uninjured  one  may  lie  divideil   by 

mtlihg  pliers  or  a  Iley's  buw;  or,  should  both  l>e  unbr<^keu,  the  Stir^^eoa 

may,  if  be  think  it  prudent  to  proceed  further,  divide  both  in  this  way» 

•  nd  so  ivmove  them  and  the  spinous  processes,  and  expose  the  thcca  of 

the  cord.     After  the  operation  the  wnuud  is  to  be  simply  dressed  autl 

,Uic  patient  kept  in  the  prone  positirui. 

The  results  of  this  operation  are  not  very  encouraging.  It  has  been 
>rforme<l  by  various  Surgeons  in  different  c<»untries,  but  rhiefly  ia 
mericn,  about  thirty  time!!i;  and^  hlthough  oome  temporary  advantage 
levins  to  have  occurred  in  a  few  of  the  caseH,  permanent  success  has  only 
>eu  obtained  in  one  instance  by  Ofirdon  of  Wtiitworth  Hospital,  Oub- 
I,  but  even  In  this  ease  the  p:iralysiH  remained,  iiut,  though  so  fur  the 
!sult  has  been  but  little  Muiinfaetory,  ought  Stir^eonn  to  discard  the 
tvraiion?  1  tliink  not;  because,  as  fracture  of  Llie  spine  with  serious 
I'bioii  of  the  cord  cannr>t  be  recovered  from,  and  has  an  almost  inva- 
iably  fatal  termination,  and  as  the  evil  ecm^tequences  of  the  fracture  are 
[lendent  not  only  upun  the  primary  lesion  of  the  cord,  but  on  the 
>condary  disorganising  hnd  intlnuiinatory  processes  set  up  in  it  by  tb6 
continued  irritation  of  the  fractured  fragments,  we  are  justiQud  in 
ittempling  the  removal  of  this  source  of  certain  misery  and  impending 
lealh  by  the  t>nly  menus  in  our  power — operative  procedure  ;  and  we  are 
the  more  jutttitied  in  this  course,  as  the  operation  'n  not  necessarily  dan- 
^crodH,  docM  not  Mppear  often  to  have  battened  death,  and  has  certainly, 
ill  (fome  eases,  affonletl  nii^»t  marked  relief,  the  paralytic  symptoms  dis- 
ippearing  to  n  great  extent,  and  titc  patient  being  able  to  move  limbft 
[that  were  jireviously  motionless. 

One  serious  oljcetiou  thai  has  been  urged  against  the  operation  must 

lot,  however,  \w  overlooked.     It  is,  that  in  the  great  majority  of  cases 

;be  fracture  of  a  vertebra  is  through  tlie   body  and   not  through  the 

Tcites.     This  undoubtedly  is  so,  and  it  is  this  circumstance  thut  lias 

rendered  the  operation  as  yet  Ittlle  more  than  a  means  of  giving  relief 

[when  the  cord  \»  partially  divided  and  lacerated  by  being  stretchetl  over 

rough  and  jagged  edge  of  the  broken  body  of  a  vertebra  thrust  back 

Lgainst  It.     Little  more  than  tem[>orary  relief  can  Ik>  expected  from  the 

[removal  of  the  prosstire  Iroin  bohinti  by  cutting  away  the  arches.     But, 

irhen   these  portions  only  of  the  Kpiiial  column  are  fractured  and  dis- 

]ilaccd,  a  rare  condition  it  is  true,  tlien  permanent  good  may  be  exjiectod 

[to  lollow  the  o|K.'ralion.     If  signs  of  such  injury  exist,  as  evidenced  by 

Mislortion  or  depression  of  one  or  more  spinous  processes,  it  would  most 

certainly  be  quite  proper  for  the  Surgeon  to  adopt  the  only  metuiH  in  his 

[jioMrer  c»f  nMording  relief.      The  principal  danger,  and  usual  cause  of 

ileaUi  after  cuUing  away  a  portion  of  the  spine  is,  uudoubledly,  either 
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the  continnnnce  of  the  inflnmmation  excitetl  by  the  injury  in  th«  cw^ 
and  its  membranes,  or  its  increase  or  (Icvelopmeiit  by  the  opentlioo 
iisplf. 

Dislocations  of  the  Spine. — On  lookins  ut  tlie  nrrangement  of  U»c 
Artii'ulnr  sui-races  <if  tlie  veitcbrie,  llio  very  limilert  motion  of  which  ihey 
ftre  susceptible,  and  the  way  in  which  ttioy  nre  closely  knit  together  by 
strong  tignnients  nnd  short  and  puwert'ul  niusoleR,  it  in  obvious  lliat  diH-  — 
locftlions  of  these  hones  ninsl  be  exeessivoly  I'are.     So  HoMtim,  tndvHl,    ^ 
do  Ihey  occur  Hint  their  exisleiice  lias  been   denied   by  uinny  burgeon*- « 
Yet  there  are  n  pnftioienl  niinibfr  of  insinnces  on  record  to  jirove  ihat.^ 
those  accidents  may  happen.     Those  oases  tlinl  liave  been  met  with  have^ 
usually  been  asRO<;iflt<'d  with  pnrtinl  fracture,  but  this  compticntion  is^^ 
not  necesHttry.     In  all,  the  dispbiceinent  was  incomplete;  and,  indecil, 
complete  «llsiocalion  cannot  occur.     Fracture  may  otrcur  anywhere  in  tli 
spine,  but  dinlocation  without,  or  with  \ery  slialii,  frncUire  is  exceedingly 
rare.     Dislocation  of  tlie  spine  may  (iccur  in   the  following  parts.     1. 
Between  the  occiput  nnd  atlas.    This  is  very  i*are.    2.  Kctween  the  atlae 
and  axis.     This,  though  rare,  is  much  k*SH  so  than  the  preeedini;,  nm^ 
niny  occur  with  or  without  fracture  of  the  odontoid  jirocess;  nnd  when 
the  odontoid  pi'ocess  is  broken,  death  at  once  ensues.     3.  I>isloealioa 
between  the  second  and  third  cervical  vertebrie  is  very  rare,  ns  r.ire  ar 
dislocation  between  the  atlas  and  axis.     4.    Dislocation  generally  ha 
IH-'us  Bomewliere  belween  the  lifth  and  seventh  cervical  vertebrie.     Dial 
cation  without  fracture  cannot  occur  in  the  dorsal  r»*gion,  but  may  occu^ 
in  the  lumbar  region.     A  person  either  has  his  head  crushed  dt>wnwartiJ 
and  forwards  between  his  shoulders,  or  falls  on  his  bead  and  then  roll 
over. 

In  Fig.  255  we  have  an  instance  of  dislocation  of  the  fiHh  from  tir 
sixth  cervical  vertebra,  with  the  separation  only  of  a  scale  of  bone  whK- 
was  adherent  to  the  intervertebral  libro-carlilaye.    'I'lie  patient  bad  fall 
on  his  head  from  a  van  and  died  of  asphyxia  in  twenty-four  hours. 
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T\g.  tU.-PUIofkUoD  Vtir««n  Cke  Fifth  and 
Slxtli  Cervlval  Vertebra. 


rig.  359.— DUIoetUan  oflh*  AlU  rt«a 
Tbird  Cervlokl  Varubr«. 


The  spine  may  be  so  seriously  injured  that  dislocation  is  at  any  mom< 
imminent,  and  yet  the  patient  may  live  for  Buuie  days  l>eforc  tbe  iJ 
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Briacement  occurs,  by  which  the  cord  is  compressed.  A  man  was  ndmitted 
^ntoXJnivGi'Bity  Cullegc  Hospitnl^who  hnri  bfcn  oruslied  by  fnlling  between 
the  |ilatform  an<l  a  irain  in  motion.  Amongst  uther  8evt;i-c  injuries  lio  hud 
|>am]^'sia  of  thu  ciroiinifiex  ntul  inusciibj-siiiral  iierveH  of  ilie  lufl  arm, 
but  no  hyperresthfsia.  On  the  Lliiiti  dny,  whilst  lieiris;  moved  in  bed,  hia 
head  Tell  to  one  side,  and  he  »ud(tenly  died.  On  exnininution  niter  death, 
it  WHS  found  that  Ihe  second  vertical  vertebra,  carryint;  the  atlas  and 
bead  with  it,  had  been  dislocated  iVi^m  the  third  (Fij^.  256);  the  connect- 
ing lii^ament-s  being  completely  torn  through  on  the  lelt  side,  so  that  tho 
bead  laDingto  one  side  had  caufied  fatal  ennipression  of  the  cord, 

Dislooation  of  the  Atlas  from  the  Occipital  Bone  has  been 

descrilted  in  two  instances  only — by  Lapsus  and  by  Paletla.     In  the  case 

mhy  Lashua,  death  ensneil  in  six  IkourH,  and  the  right  verteliral  artery  wna 

Bbund  to  be  ruptured.     In  the  other  case,  llie  patient  in  naid  to  havo 

lived  for  live  days,  but  the  report  is  so  iucomplete  that  little  value  cau 

be  attached  to  iu 

Dislocation  of  the  Axis  from  the  Atlas  is  of  more  frequent 

otXMirrence.     It  may  hap|ien  with  or  without  Iractui'e  of  the  odontoid 

process.     In  either  case,  the  axis  is  carried   backwards  and   the  spinal 

uord  thus  conipreisscil.     This  accident  is  rsnid  to  have  been  caused  by  a 

ptfrsou  in  play  lifting  a  child  olfihe  ground  by  its  head;  the  combination 

of  rotation   and   traction  in   this   movement  being  e8|>ecially  liable  to 

Occasion  the  accident.     For  the  same  reason,  ii  has  been  met  with  in 

those  who  have  been  executed  by  hanging.     Death  would  probalily  be 

instantaneous  in  these  circumstances.     It  baa,  however,  been  stated  that, 

in  dislocations  of  this  kind,  life  iias  been  i*aved  by  the  Surgeon  placing 

Li»  knees  against  the  patient's  uhoulders,  and  drawing  or  twisting  the 

liead  into  |x»sitioo.     This,  however,  I  cannot  believe  possible  if  the  dis- 

j)Iaccment  have  been  complete,  as  death  must  be  instnntane<}Us,  the  cases 

of  8upp<ised  dislocation  and  reduction  having  probably  been  instances  of 

<;Oncus!^ion  of  the  cord  with  sprain  of  the  neck 

k  Dislocation  of  any  one  of  the  five  JLower  Cervical  Vertebree 
fty  occur.  The  third  vertebra  is  least  frequently  dislocated;  the  Urth 
Ss  more  commonly  displaced  (Fig.  3o5).  These  injuries  are  usually  as- 
eocial«d  with  fracture;  sometimes,  though  rarely,  they  h.ippen  wiLhout 
%his  complicaiioii.  In  these  clis[ocat(<uiH,  as  in  tltose  that  have  already 
l>een  descnl»e)l,  the  displaced  hone  carries  with  it  the  whole  of  that 
portion  of  the  vertebral  cotuuin  which  is  above  it,  no  single  bone  being 
dislocated  either  among  those  nhove  or  those  below  the  dis))lacement. 

In  dislocations,  the  articidations  between  the  two  vertebra*  are  torn 
vipen.  The  supraspiuoua  and  tnterspinous  li<iaments,  the  ligamenta  suit- 
Anva,  and  the  common  ix>stcrior  ligament,  are  lorn  tnrough,  so  that  the 
Apiiial  canal  ia  opened.  The  intervertebral  tihro-cartilage  may  be  torn, 
or  it  may  be  entire,  and  a  scale  of  the  body  of  ihe  subjacent  vertebra  be 
«]etacbeil.  When  the  spine  above  the  disl'>cated  part  is  beat  forwards, 
A  wide  gap  is  visible  poblcriorly,  at  the  seat  of  injury. 

6'a»8'*«.— The  causes  of  dislocation  are  numerous,  but  may  be  cnumo- 
^nted  as  follows.     1.  A  person  standing  in  a  cart  and  tlriving  under  an 

6 rub  way  finds,  too  lale,  that  he  is  loo  tall  lo  clear  the  arehway ;  he  bends 
^rwarda,  but,  miscalculating  the  distance,  his  head  ia  pressed  violently 
forwards;  the  supraspinous  and  incerspinous  ligaments  are  torn,  and 
perhaps  tbe  intervertebral  fibro-cartilagc  is  ruptured,  or  torn  ntT  from  the 
subjacent  bone,  and  detaches  with  it  a  lamina  of  tliat  bone.  2.  A  person 
^kes  a  header  into  shallow  water;  his  head  comes  against  the  bottom, 


S8B 


INJURISS    OF    THE    SPIKE 


not  very  unTreqiiont.  I  Iihtg  seen  several  casea  of  paralysis,  Itiit  not  of 
death,  resulting  from  this  kind  of  accidont.  Sometimes  a  chthi  it*  held 
up  hy  the  chin  anrl  the  hack  of  the  heml;  Ifie  child  atniggles  and  the 
odontoid  prot-eas  gives  way,  and  dislocation  occurs  bctweeo  the  first  tiro 
vevielirn?. 

These  accidents  most  commonly  happen  from  forcible  Qexion  of  xXte 
neck  forwards,  though  traction  an<l  rotation  conjoined  have  <x'casioued 
them.  In  n  case  ol"  luxation  of  the  sixth  and  seventh  cervioni  verlebrw 
recorded  hy  J  Koux,  tlie  accidiMil  happened  to  a  saiUir  phmgin^  into  th« 
sea  fur  the  |)urpose  of  hathlng,  and  coming  head  foremost  against  a  sail 
which  had  i>een  spread  out  to  prevent  tlic  attack  of  sharks ;  he  died  on 
the  fourth  <lay.  In  a  patient  of  mine,  who  fell  out  of  a  win<low  in  sncli 
a  way  that  the  head  was  doubled  furwanla  upon  llio  chest,  and  who  was 
brought  to  tlie  HoKpital  with  supposed  fracture  of  the  spine,  we  found 
after  death,  which  ijccurred  on  tlie  filth  day,  that  the  seventh  cervical 
veriehrn,  carrying  with  it  llie  up|x^r  portion  of  the  spine  and  the  head, 
had  been  dislocated  forwards  from  the  first  dorsal,  there  being  a  wide 
gap  posteriorly  between  the  laminn?  nC  these  Liones,  with  liorizoiital  split- 
ting of  the  intervertebral  substanc'e,  detaching  with  it  an  extremely  thia 
and  smnll  layer  of  bone  from  the  body  of  the  seventh  vertebra.  There 
was  no  fracture  about  the  firti<'nUr  prooesscs,  which  were  completely  sepa- 
rated from  one  another.  In  the  instance  already  referred  to,  in  which  a 
man  fell  on  Ids  head  from  a  van,  and  death  resulted  in  2i  hours,  a  aivaU 
lar  displacement  wna  found  of  the  tifth  from  the  sixth  cervical  vertebra, 
with  compression  of  and  haMUorrhnge  into  the  substance  of  the  niedullB, 
and  disorganisation  of  it  to  the  extent  of  nearly  an  inch  op|>osiie  the 
sent  of  dislocation,  where  it  had  been  injured  by  the  forward  pressure  of 
the  dislocated  vertebra. 

Tlic  Symptomifi  of  these  accidents  are  necessarily  excessirely  obscure, 
being  wvy  liable  to  he  confounded  witli  those  of  fracture. 

Bt'iiurtion  Ims  been  effected  in  a  sufflcienl  numl>er  of  cases  of  this  kindj 
to  justify  the  attenipl  being  mnde  when  <lani;cr  is  imminent. 

bislocation  of  the  TranBverse  Process  of  the  Cervical  Ver. 
tebrce  occasionally  occurs.     The  patient,  alter  a  sudden  movement 
a   fall  on  the  head,  feels  much  pain  and  stitfriess  iu  tlic  neck,  the  It 
being  fixed  immovably,  and  turned  to  the  op]K>siie  side  to  that  on  whiul 
the  <lisplflceraent  lias  occurred.     In  these  ca^ca  1  have  known  Hrducitofi 
effected  by  the  Surgeon  placing  his  knees  against  llie  patient's  shoiilrfeni, 
drawing  on  the  head,  and  then  turning  it  into  posiliou,  thu  return  bcio^ 
cflected  with  a  distinct  snap. 

In  the  Dorsal  Region,  dislocation  of  the  spine,  tbongti  cxcos«iv«ly 
rare,  msy  oi'cur ;  seldom,  however,  without  being  accompanied  hv  f^t^ 
ture.  The  last  dorsal  vfrlebrn  has  l)een  several  times  found  di»loc»twi 
from  the  (irrtt  lumbar  with  rupture  of  the  intervertebral  fibro-cartll»g«' 
In  these  cases,  however,  there  has  usually  Iwen  found  fracture  of  tl»etrw»' 
verse  processes  of  the  first  lumbar  vertebra,  or,  aa  in  an  iuatance  recorf*^ 
by  Sir  C.  Bell,  fracture  of  its  body. 

I  am  not  acquainted  with  any  case  in  which  dislocation  withoot  f^<^ 
ture  of  the  Lvwbar  spine  has  l>een  ol>Kerve<l. 

The  Symptoms  presented  by  dislocations  of  the  spine  arc,  Uketho* 
of  fracture,  dependent  on  the  degree  and  seat  of  the  injury  intlitrt«<lofl 
the  spinal  cord.  And  death  will  ensue  at  varying  periods,  accortlinjf  ^' 
whether  the  clistocation  be  above  or  below  the  origin  of  the  piirtu'o 
nerves,  in  accordance  with  those  rules  that  have  been  laid  do«ii  ^ 
p.  6»0. 
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The  Diagnosis  belwecn  a  dislocation  and  a  fracture  of  the  cervical 

Rine  is  not  ifusily  initdc.  Btit  tliure  ih  one  symptom  which,  according 
it  is  prcfteiit  or  not^  may  lluon-  much  ligbt  on  lhi»  p'>int.  It  is  the 
occurrence  ot*  pain,  amounting  to  liyperiedtbeeta,  ulong  the  line  of  junc- 
lion  Iwtween  the  paralysed  and  unpuralyseil  parts.  In  fracture  this  will 
l>e  commonly  found  to  be  (jresent  (p.  f)S3).  In  dialoeation,  wlierc  the 
jjierves  are  not  irritated  or  lacerated  in  their  exit  through  tlie  spinal 
lumn,  it  is  absent. 

The  Treatment  of  disUwation  of  the  spine,  except  in  the  case  of  tlie 
•ausversc  processes,  resembles  in  all  important  respects  that  of  Frac- 
re  of  the  vertebral  column. 


CHAPTER    XXVI 


INJURIES  OF  THE  FACE  AND  ADJACENT  PAUTS, 


. — Cuts  abcmt  the  Cheek's  and  Forehead  are  of  common  occur- 
■nce.  These  injuries  pi-eseut  nothing  peculiar,  except  that  the  struc- 
tures of  the  face  show  the  same  really  disposition  to  repair,  as  well  as 
to  the  supervention  of  erysipelatous  inflammation,  that  characterises  the 
scalp  when  injure<i. 

In  the  Treatment  of  these  wounds,  it  is  of  much  consequence  to  have 
as  little  scarring  as  possible.    The  edges,  after  being  well  cleaned,  sliouhl 
be  brought  neatly  into  apposition  by  tlue  hare-lip  pins  and  twisted  suture, 
or  by  a  few  points  of  inlerrupted  suture  ;  more  particularly  if  the  w<iund 
be  transverse,  and  implicate  the  lips  or  nose.    When  the  woimd  is  in  the 
neighborhood  of  the  eyelids,  especial  care  must  he  taken  to  prevent  any 
H^>B6  of  substance,  lest  the  contraction  of  the  cicatrix  produce  eversiou 
Wt>f  the  lid.     In  ttiose  casus  in  which  a  portion  of  the  nose  or  lip  Iuih  been 
lost,  much  may  be  done  to  repair  the  derormity  by  properly  conducted 
—^liLStic  operations,  such  as  will  be  descril>ed   in   Chapter  LVIII.     The 
lp>lveding,  which  is  usually  very  free  in  woumlsof  the  face,  in  consequence 
'of  the  division  <if  some  arterial  branch,  may  often  be  arrested  by  pass- 
ing the  hare-lip  pin  under  the  vessel,  and  applying  the  twisted  suture 
above  it,  so  that  it  may  l>e  comprcsscil. 

If  the  Lip  be  cut  from  wUhhi^  liy  l>cing  struck  against  the  teeth,  the 

Bcioronary  artery  may  be  divided,  the  patient  swallowing  the  blo<Hl  that 

HRows  into  the  mouth.     Some  years  ago,  a  man  was  brought  to  the  Hos- 

Bpital  drunk,  and  much  bruised  about  tho  face.     Shortly  after  his  admis- 

^nioD  he  vomited  a  large  quantity  of  bloo<l,  which  was  at  first  supposed 

to  proceed  from  some  internal  injury;  but,  on   examining  his  ntouth,  it 

WAS  found  that  the  blood  came  from  the  coronary  artery  of  the  lip,  which 

was  divided  with  the  mucous  membrane. 

Parotid  Duct. — It  occasionally  liapi^ens  in  wounds  or  abscesses  of 
the  cheek  that  the  parotid  duct  is  divide<l,  in  consequence  of  which  the 

*  wound  does  not  close,  antl  a  tricklin^r  of  saliva  take^^  place  upon  the 
DUtsidc  of  the  cheek,  so  as  to  establish  a  Salivary  Fistula,  a  source 
of  much  disfigurement  and  inconvenience.  The  surface  around  it  is 
puckered  and  somewhat  excoriated,  and  the  fistula  opens  hy  a  gianulat- 
iug  aperture. 

if  this  condition  bo  recent,  a  cure  may  sometimes  be  accomplished,  by 
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paring  the  wipes  of  the  external  wound,  bringing  tliem  into  close  nppo- 
sttiftn,  nnd  applying  prt'SNuru  npon  the  pnrt.  If  it  Ix;  of  uh\  stnndinj;, 
Ibe  probability  is  tliat  the  n|iertuie  into  the  month  is  closed,  and  that 
Bomcthinj^  more  will  be  re(pnri:rl  Ihnn  bringing  the  lips  of  the  wound 
together,  Wiih  this  view,  the  operation  tliat  will  he  described  in  Chap- 
ter LV.  innst  hv.  lijid  rccourae  to. 

Besides  the  tlstuln  of  ihe  Sienonian  duct,  other  ft^tiilons  apertnres- 
may  occur  in  the  cheek,  aa  the  i-esult  of  injury  or  disease,  nlluwing  Un 
esenpi:  of  a  ^mall  qimntiiy  of  R:ilivft.     These  openings  are  always  healed 
with  diHlculty:  the  ed»ea  becoming  callus,  and  not  ruadily  taking  oi 
reparative  nclitui.     Closure  may  be  effected  in  some  eases  by  canierisa— 
tioii  with  nitmie  of  silvor,  or  with  a  red-hot  wire,  due  attention   bein; 
paid   to   the  general  health.     In  other  cases,  the  electric  cautcrv   mfi}^^     y   ' 
prove  snccessfnl.     If,  hr>wever,  the  opening  be  free,  with  mucli  indiirate<::^-^ 
Btructure  abnut  it,  it  may  be  neceasary  to  excise  a  portion  of  the  H^tt    ii  J 
before  hrinffing  them  toirether.  ^ 

N08E. — Foreign  Bodies,  such  as  pebbles,  beads,  dried  peas,  iVc,  ai »e 

occnsionnUy  met  with  in  the  nostrils  rif  children,  having  boon  sinrffd  n     .^n 
in  play,  Aiid  becoming  so  firmly  fixed  as  to  require  exti*acti<jii  by  tie-     le 

SSurjzeon.     For  this  purpoHe  a  pair  of  urethral  or  polypous  furccps  wi  all 

usually*  be  found  convenient.     In  sotne  cases,  however,  a  bent  probe  '"        n- 
an  car-scoop  will  remove  the  impacted  body  most  easily. 

The  Ears  tire  not  unfreqnently  wounded  in  injuries  of  the  head 
ecBlp;  a  portion  of  the  external  ear  being  sometimes  torn  down  ai 
banging  over  tlie  side  of  the  face.  In  these  cases,  as  in  8calp-injuri< 
the  part  should  never  he  removed,  but,  however  lacerated  and  coiiim 
fihoidd  be  cleaned  and  re|)laced  hy  means  of  a  few  points  of  suture  ai 
Btrtps  of  plaster,  Wiicn  the  cartilaginous  portion  of  the  ear  is  divide 
nice  mnnatieinent  is  usually  required  in  eflecLiug  [wrfeet  union. 

Foreign  Bodies  are  often  pushed  into  the  ears  of  cliildrcn.     Wh 
jiointed  or  iiu^nlnr,  such  as  pieces  of  stick,  they  may  readily  be  extract 
with  forceps;  but  when  round  and   :i;ninll,  such  as  pobbi 
,  or  beads,  lliey  are  not  so  easily  removed. 

'jF  The  foreign  body  may  occaHionally  l>e  remove<l  by  pa 

cj^  in^  the  bent  ear-scoop   round    it.     In   some  cases    I   In 

..  found  an    instrument   (Kig.  25T)  made  by  Coxeter  on 

(1)  model  of  Civiiile's  urethral  scoop,   useful   in   cxtrnclinj^ 

foreign   bo<ly  from   the  ear.     It  can  be  introduced  strtiij^^^   ghl 
ami  then  passed  l>eyond  it,  when,  by  the  action  of  a  sci  -^    f^* 
in  the  handle,  tlio  scoop  is  curved  forwartls,  and  so  ennli'  .*l'le», 
extraction  to  be  readily  effected.     But,  as  a  rule,  it  is  )M~    hftAI 
practice  to  attentpt  t<j  remove  foreign  bodies  from  the  -eaf] 

by  means  of  instruments;  in  the  majority  of  cases  the^^^^^' 
fending  body  is  best  removed  by  forcibly  syringing  the  «  eH 
witli  tepid  water,  injected  by  means  of  u  larj;e  brass  byrir»"^"&*< 
in  a  full  stream,  ttie  pinna  iHung  drawn  up  so  as  to  straii^U^-^^'^, 
the  external  meatus.  In  this  way  the  bead  or  peblile  is  6m^  j^^ootkM 
washed  out  by  the  reflux  of  the  water  striking  against  —  th*l 
tympanum.  It  may  be  Itud  down  as  a  j^oo^l  general  r»  -^"''t 
that  if  a  round  or  oval  body  uannot  bo  dislodgeil  by  syri  ^  ""ing* 
tng  it  will  not  be  removed  by  instruments,  and  if  the  \^  P"^' 
per  use  of  the  syringe  do  not  suHice,  it  is  lK*tter  to  Ip-*=^*''* 
matters  alone,  and  to  allow  the  foreign  hody  to  becc-^  '*"'• 
loosened,  than  to  poke  instruments  into  the  ear  with  the  viirw  of  forc^  '**'/ 
extracting  it.     These  attempts  arc  ill-adviseil ;  and  I  have  known  dr^^^*^ 
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^Kd  follow  prolonged  and  unsuccesftful  efTorts  at  the  extraction  of  a  peb- 
^fclu  frnm  the  ear. 

B   OuBiT. — Injuries  of  the  Orbit  may  bo  dani^erous,  either  to  thebiiiin 

^br  to  the  eve,     I  f  wiMinds  l»e  fleep  and  (lircftod  upwards,  they  are  always 

^berious,  on  aeoouiit  of  Lliu  proximilv  of  the  brain;  Ihua  a  pointed  body, 

eiiuli  OH  n  piece  of  Hlit'k,  the  erul  of  an  umlwella,  or  a  knil'e  tlirnst  into 

tlJie  orbit,  may  iterforate  iu  8n|>erior  wall,  and  producte  a  fatal  wound  of 
fte  brain.  The  injury  to  the  brain  thrtinirh  the  orbital  plate  of  the  fron* 
tol  bone  may  be  fatal  by  the  eerebral  inflammation  tliat  is  induced;  or 
the  thrust  may  extend  deeply,  and,  lacerating  the  internal  oarotid  artery, 

Itccasion  fatal  biemorrlin'fe.  In  one  remarkable  eaae  recorded  by  Ndla- 
X>n,  n  yoniig  man  was  wounded  by  the  ibriist  of  tlie  point  of  an  umbrella 
D  ibe  orbit.;  the  cavernous  sinus  and  internal  earolid  artery  on  the  op- 
losite  side  were  wounded,  an  arterio-venouH  ancMirism  frirmed,  the  eyeball 
►ociune  prominent,  rind  dualli  from  hiemnrrhajru  evenliudiy  resulted  from 
the  pvin^  way  of  Ihe  anenrigm.     Ocensionully  infl;immation  is  set  np 

IR  the  looRc  cellulo-adipofeie  tissue  cimtained  in  the  orbit,  givinp^  rise  to 
btteeBs  which  may  point  iu  either  eyelid  ;  or  to  intlauimation  which  may 
Xt<;nd  to  the  encephalon.  In  other  cases,  wounds  f»f  the  orbit  may  be 
>]loweil  by  loss  of  vision,  without  the  eyeball  bfiiig  touched;  either  in 
■coiiHequeiice  of  injury  of  Ihe  optic  nerve,  or  at  a  latter  (M?riod  from  the 
<liviHiou  of  some  of  the  other  nerves  of  the  orbit  producing  sympathetic 
amaurosis,  as  occasionally  tiappons  even  from  ordiimi-y  wounds  of  tho 

tve  impticnling  some  of  Itie  terminal  branches  of  the  liflh  pair. 
KvKbALi>. — Injuries  of  the  eyelmll  are  so  commonly  followed  by  im- 
Lirment  or  total  loss  of  vision,  as  to  constitute  a  most  important  series 
of  iiecidents;  the  delicacy  of  the  structure  of  thi^  organ  l>eing  such,  that 
injury  of  it  is  often  fitllowed  by  couipleie  opacity  (tf  the  lens  or  other 
'media  and  loss  of  si(rht.  The  impiiirmiMit  of  vision  may  he  the  result  of 
direct  violenrc  applied  Uj  the  or«;an,  injiihnv;  its  more  transparent  parts 
or  displacing  the  lens;  or  it  may  arise  indirectly  from  various  causes 
'wbich  will  l>e  presently  flescribed. 

The  injuries  of  the  eye  produced  by  direct  violence^  may  be  divided 
iiit«>  contusions  and  wounds. 

Contusion  of  the  Eyeball^  without  rupture  or  apparent  injury  of 
^Miy  of  its  structures,  may  give  rise  to  such  concussion  of  tho  retina  as 
Xa  be  followed  by  temporary  or  (v^rmanent  amaurosis.  More  fn*quently 
^Oiitusionis  of  the  eye  are  accompanied  by  extravasation  of  blooil  under 
XUg  conjunctiva,  nn<l  much  ccchyuiosis  of  the  eyelids.  A  "black  eye" 
%9  best  treated  by  the  continuous  application  of  a  weak  spirit  lotion. 

Contusion  of  the  Eye  -with  Rupture  of  some  of  the  Struo- 
't-Ures  of  the  Ball  is  a'  mont  serious  accident.  The  cornea  may  be  rup- 
lui'ed,  the  humors  lost,  and  vision  permanently  <lestroyed.  Mr>at  fre- 
>^Mently  the  rupture  is  internal,  the  outer  tonics  escaping  all  injury.  In 
Hbia  case  we  may  have  an  extravasation  of  blood  into  the  eyeiiall,  com- 
^pietely  tilling  the  anterior  chamber,  hiding  and  complicating  deeper  mts- 
4;hit;f  within  the  globe;  or  there  may  be  hiemorrhage  into  the  vitreous 
IkxIv,  with  or  without  tletachment  of  the  retina.  This  condition,  termed 
2ieBDaophthalxnia,  is  frequently  associated  with  separation  of  the  ciliary 
targin  of  the  iris.  In  other  eases,  the  crystalline  lens  may  l>e  dri%*en 
ito  tlie  vitreous  humor,  be  engaged  in  the  pupillary  aperture,  or  full 
irwurds  into  the  anterior  chamlier.  As  a  consequence  of  such  injuries, 
eye  usually  l)ecomes  inllamed,  with  intense  frontal  and  eircnmorbttal 
iin;  disorgani^catiou  of  the  hall,  and  ultimate  loss  of  vision  ensuing. 
The  Treatment  muot  always  be  of  au  active  autipblogiBtic  character. 
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Blood  should  be  freely  token  from  the  orm  >iy  venesection,  and  from  the 
tcni])lt'  t)y  Clipping,  the  \\\n  bein^  dilated  by  the  iiintillation  of  a  aohitioii 
of  the  Hulphate  of  atropine,  of  the  )^ti-enc:th  of  two  iiraind  to  an  ounce  of 
distilled   water;   the  patieat   must   be  kept  in  a  darkened   room,  on  a 
strictly  anliphlogistic  regimen,  and  slioidd  be  pnt  nnder  the  intliirtice  of 
cnlf>uiel  and  opinm  an  speedily  as  possible.     In  this  way  Ihe   intlniunin- 
tion  will  he  snbdneil,  the  eifuseil  blood  absorbed,  and  perhaps  vision  re 
stored.     In  some  I'ases,  however,  opaque  masses  and  bands  of  lymph  wil 
be  deposited  in  the  anterior  chamber  and  ihe  pupillary  aperture,  prevent 
ing  more  or  less  completely  the  entry  of  light.     If  the  len»  be  displacei^^^:^ 
into  the  posterior  chamber,  it  must  be  lefV  there;  if  into  the  anterior,  i9^ 
may  be  extracted  thn>ncrh  the  cornea. 

Wounds  of  the  Cyeball  may  be  divided  into  those  that  arc  merely 
superficial,  and  do  not  penetrate  into  its  chambers;  and  those  that  [K^ni^K 
foratc  its  coats. 

Non  penetrating  Wounds  are  usnalty  inflicted  by  spllntem  of  iro^r^ 
or  other  metallic  bodies,  which  become  fixed  in  the  cornea,  or  belve«_-c^  ^ 
one  of  the  e^'elids  and  the  ball.  Very  iminful  and  troublesome  injnri^^ac 
are  sometimes  inflicted  by  scratches  of  the  eyeball  with  tbo  nniU  - — -« 
children. 

In  llie  Treatment  of  these  superficial  injuricfi,  the  first  point  is  nec^^s* 
savily  to  remove  any  foreign  body,  if  it  l»e  fixed  on  the  cornea,  as  co^iHs* 
monly  happens,  it  may  be  picked  off  with  the  point  of  a  lancet  or  «*fltara^K^*t- 
needle,  or  a  "spnd;*^  if  it  be  a  splinter  of  iron  that  has  been  po  loda*  "^^l, 
it  is  well  to  lK>ar  in  mind  that  a  small  brown  slain  will  be  oftc*n  left  afic_L>r 

the  metallic  spicuhiin  has  been  taken  off;  this,  however,  will  <liHnp]K-, tf 

in  the  conr»e  uf  a  few  days.     In  order  to  remove  foreign   bodies  hxl^^ —  '^ 
between  the  ball  and  the  eyelids,  tlie  latier  must  l>e  evoried  so  ibni  ^^.lic 
angle  between  the  palpebral  and  the  ocular  conjunctiva  may  be  prin)0   ^^Iv 
examined.     For  tliis  purpose  the  lower  eyelid  netMl  only  be  drawn  do^^^n, 
■whilst  the  patient  is  directed  to  look  up;  but  the  eversion  of  the  np  ^^wr 
eyelid  requires  some  skill.     It  is  best  eirccled  by  layiiii;  a  probe  horit-  ••'n* 
tally  across  it,  immediately  aViove  the  tarsal  cartilui(e;  the  Surgeon  tl^   tn, 
taking  the  eyelashes  and  ciliary  margin  lightly  between  his  finger  r  ^ii*l 
thund),  draws  down  the  eyelid  at  the  same  time  th.'^t  he  everts  it  by  p 
ing  the  probe  firmly  haekwards  and  downwnrds  against  the  eyeball; 
patient  should  then  took  down  in  order  that  the  whtrle  of  ihe  upper  | 
of  the  eonjnncLivfl,  where  the  foreign  body  will  prohubly  1h)  found 
be  carernll3-  cxnniined. 

Penetrating  Wounds  of  the  eyeball  present  great  variety ;  they 
connnonly  infiicted  by  bits  of  stick,  steel-pens,  cliiblren's  tnvs,  and 
unfrcqncntly  diu'ing  the  shooting  season  by  the  explosion  of  faulty 
cnssiou-CAps,  or  the  lodgment  of  a  stray  shot  in  the  eye.     In  all  v9S*»^ 
these  accidents  are  highly  dangerous  to  vision;  and,  when  the  rori£!^'?" 
body  lodges,  sight  is  usually  pci  manently  li^st.      The  danger  u?^u     ^"-'^ 
arises  cither  from  the  eye  being  opened  to  such  an  extent  that  the  hniK^'^*"* 
escn|>e,  or  else  that,  the  iris  becoming  engaged  in  a  wound  in  the  cor^ 
a  hernial  prolapse  of  it  occurs.     The  more  remote  efiucls  usually  i^- 
from  infiammntion  taking  place  within  the  globe,  so  as  to  produr 
opnque  cicatrix  of  the  cornea  or  of  the  capsule  of  the  lens;  or  else  a 
sions  may  form,  stretching  across  l)ctwcen  the  iris  and  tlie  lena,  oi 
twcen  these  |)arts  and  the  [tostcrior  surface  of  the  cornea;  orinflamina 
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may  lake  place  in  all  the  structures  of  the  ball,  giving  riio  to  rapid    ^^'^ 
deep  organisation. 

The  Trealmcnt  of  penetrating  w ouuda  is  strictly  antiphlogistic   B/  ^' 
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the  arm,  cnppingr  on  the  temples,  low  diet,  a  darkened  room,  and 
thp  julmiiiistrntion  oT  en)i>mo1  and  opium,  aro  tho  principnl  points  to  be 
attended  to.  If  the  iri«  have  piotruMed  thioiii»h  a  wound  in  the  t,*oriiea, 
it  Hhoutd  he  carefully  i>iMhed  bark,  und  »  drop  or  two  of  the  solution  of 
atropine  pnt  npon  the  eye.  If  it  cnnnot  \ye  returned,  it  may  tw  re- 
moverl  with  n  pair  of  fine  i;urved  scissors;  and.  at  a  later  period,  any 
gtaphylotualous  lumorthnt  ninv  furm  slionid  he  touched  re[)entedly  with 
a  piiinti'd  piece  of  nitrnte  of  silver.  If  there  be  a  tendency  to  the  for- 
Dintinn  of  ndheHion»,  or  to  the  depo«4it  of  lymph  within  the  pn|>it  or  the 
anterior  chamber,  our  prin(*i|>al  reliiinoe  should  be  npon  sraiill  doses  of 
oaUtmeU  in   conjunction  with  opium.     If  the   lens  or  its  capsnle  have 

come  opaque,  traumatic  catnract  thus  forming,  extraction   may  be 

qiured  at  a  later  period  of  the  onse. 

If  the  eye  be  so  extensively  o|>ened  or  deeply  injured  that  vision  is 
irreparably  lost,  and  extensive  suppurative  inflammation  in  it  and  in  the 
atructures  of  the  orbit  is  threatened,  the  sooner  tlje  glolw  is  extirpated 
the  better:  the  patient  bein^  thus  saved  much  lotral  and  constitutional 
disturlifluce,  and  the  danger  of  synipathetiu  affucttou  of  the  ottier  eye 
being  diminished. 

Indirect  Injury  of  the  Eye  often  follows  injnnes  of  the  nervoas 
•yatem.  Thus  impairment  of  vision  may  \ui  proi1uc«d  by  concussion  of 
ibe  eye-ball  through  IdowH  on  the  iu-ad;  by  injuries  of  the  face  impli- 

ting  the  (IRh  pair  of  nerves;  by  injury  of  the  spine;  or  by  injury  of 
be  sympathetic. 

Concussion  of  the  Eye  may  be  produced  by  a  direct  blow  on  the 
rgan ;  or  it  nmy  be  the  result  of  a  blow  on  some  other  part  of  the  head 
r  face.  In  the  hitter  casts  the  injury  is  <le|H;ndent  on  the  transmissioa 
f  the  force  through  the  bones  of  the  heail  or  face  to  the  strnclnres 
witliin  the  orbit.  The  restdtin;;  impairment  ftf  vision  is  at  its  worst  at 
the  moment  of  the  injury,  and  either  slowly  disiippcnra,  or  becomes  i>er- 
inancnt  in  consequence  of  the  development  of  structural  changes  in  the 
eye. 

That  indirect  violence  may  produce  serious  lesion  of  the  eye,  is  evi- 

Cent  from  the  fact  that  the  lens  has  been  in  this  way  disbwated  without 
ny  direct  injury  having  been  inflicted  on  the  eye  itself  l>eyber  relates 
mease  in  wltieh  calaract  was  induced  by  a  wound  of  the  eyebrow  from  a 
tone,  the  eye  itself  being  otherwise  uninjured:  and  I  have  si'cn  cataract 
;c'ur  in  an  otherwise  healthy  wmnan  aged  40,  three  or  four  months 
Aer  the  receipt  of  a  blow  on  tlie  malar  bone  in  a  railway  collision.  It 
ftlso  often  hftp{)onjt  that,  in  o4ises  of  a  general  shock  to  the  system.  ol>- 
•curation  and  impairment  of  vision  gradually  mauil'eBt  themselves. 
(See  p.  570  W  fteq.) 

Wlien  impairment  of  vision  remains  permanent,  or  is  gradnnlly  devel- 
opcil,  after  concussion,  it  is  due  Co  interfeixMice  with  the  nutrition  of  the 
structures  of  the  eye.  In  sueh  cases,  atrophy  of  the  optic  disk  may 
otten  be  discovereil  by  opht  halmo9<-(»pic  examirn»tion.  The  development 
f  cataract  after  blows  on  the  eyebrow  or  cheek  is  to  l»e  accounted  for 
>y  the  frontal  or  infraorbital  branches  of  the  tU'lh  nerve  being  implicattMl 
ftnil  irritated,  so  as  to  impair  the  nutrition  of  the  globe. 

The  eye  mny  also  snlTer  in  consetpienoe  nf  Wound  or  Irritation  of 
the  Branches  of  the  Fifth  Pair  of  Nerves.'  This  ban  long  been 
observed.     lIipp(K>raies  speaks  of  loss  of  visiou  consequent  uu  wounds 


^ 


t  Bee  **Concassion  of  Spine/*  Lecture  X,  p.  333  tt  aeq.^  Longmans^  1875,  for  a 
full  accoout  uf  lliL'se  injuries. 
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bf  the  eyebrow;  nnd  mnkcs  the  very  neeu rate  oltaervntion  that  thu  iH 
pairiiit*nt  is  less  when  tlie  wouikI  is  reoi-nt,  hut  increases  as  cicalrlHatiW 
advunees.  Fiihrieiiis  Hihlanos  un<l  La  Motle  relate  eases  in  whicli  hliiivt- 
nesa  Collowod  wounds  of  ihe  outer  an^j^le  of  tlie  orbit.  Mor^gni  relntef 
the  cnse  of  a  lady  who,  in  oiifetqiienee  of  Lliu  ovt'rtuinin«f  of  u  enrria:<c, 
wiis  wounded  by  aouic  splinterH  of  ghiss  in  the  upper  eyelid.  The  fvt'liall 
^'liA  uninjured:  liut  vihiou  beeume  ^rndtialiy  iiupuired,  and  wa:s  aliujil 
lo8l  hy  the  fortielh  day  after  tlie  ueeidenl. 

It  is  by  no  nicuns  neccssiiry  for  lltu  pnxUiction  of  impaired  visioa 
afler  injury  of  parU  of  the  ftfUi  nerve,  tliat  there  ttlu»uhl  be  an  aeli 
wound:  »  nimple  eouUtsion  is  fiuMleient.     Wardrop  ^tutp^  timt  it  is  *< 
where  the  IVoutai  nerve  is  wounded  or  injured  and  not  divided,  U 
ainauro.His  takes  plftoe.     Inderd,  in  some  eaNos,  amaurosis  iias  i»eon  ctii 
by  division  of  the  nerve  afler  its  partial  injury.     That  it  is  the  irriUlit 
and  not  eomplvLe  division  of  the  nerve,  tliat  leads  to  loss  of  vinion.  I^il 
aeeordance  with  tlie  view  of  H row u-8eq iiard,  that  iho  iinmeiliate  <.*di*eU 
of  seetion  of  a  nerve  are  very  ditTerent  from  those  which  are  observeilsf 
the  result  of  iiH  irritation. 

Tlie  U>6s  of  vision  may  eome  on  instantaneously,  as  in  a  cose  rclal 
by  Wardrop  of  a  sailor  Hlruek  by  a  muirod  on  the  eyebrow;  after  n  fi'i 
days,  as  in  a  case  recortie<l  I»v  Ciiolius  where  tlie  loss  of  vi*iou  c.tmi'  on 
eight  days  alter  a  blow  in  the  eyebrow;  or  after  a  h>ni»er  lapse  of  lt'^^ 
as  in  most  of  the  recorded  cases.     In  the  t;reat  majority  of  eases  tlie  i( 
pairnii'Ut  of  vihion  is  at  tirst  slight,  and  gradually  goes  on  to  cofflfiiet 
loss  o(  Ki^ht. 

In  what  way  can  irritation  of  a  branch  of  the  trifacial  nerve,  unacom* 
panied  by  any  dii-ect  injury  of  llie  eyeball  or  thestructures  of  theoriiil 
produced  inslantuneously  or  rcmotoly  loss  of  vision?  Some  ohsemfti 
have  attributed  this  to  the  propa^^ation  of  irritation  along  the  shesttb 
the  nerve  to  the  trunk  of  the  opLhalmic  ilivislon,  and  tlieuce  al»uii 
the  sheath  of  the  ojitic  nerve  and  the  retina.  Hut  there  in  noeviilenc 
of  such  a  propiit^aiion ;  and  this  explanation  would  not  accouiil  ffl 
those  eases  in  which  blindness  suddenly  supervened.  That  injury 
the  111th  nerve  produccH  iin|>ortnnt  ehanu;es  in  the  eye,  has  b^*en  inc 
testnl'ly  determined  in  late  years  by  thu  experiments  of  Snellen,  Srliil^ 
Buttuer,  Messner,  and  others;  and  whether  we  explain  the  n^ 
changes  that  occur  in  the  eye  as  a  consequence  c»f  ilie  injury  ' 
nerve  l>y  the  supposition  lluit  **ncuio.para)ylic"  inflaiumation  is  ?ti*i  "i* 
in  the  globe,  or  suppose  that  the  surface  hy  losiuij  its  seniiihilitT  ^ 
comes  m<M-e  liable  to  the  action  of  external  irritants,  matters  liit)^  ^ 
the  practical  Surgeon. 

Wardrop  says  that  "the  dlstribnlion  of  the  first  branch  of  tlw  fi'^" 
pair  of  ophthalmic  branch  explains  how  wounds  of  the  frontal,  in^r^- 
orbital,  and  other  branches  of  nerves  which  form  anastomoses  witM**' 
ophthalmic  ganglion,  are  sometimes  followed  by  amaurosis."  No  ili^"* 
it  is  to  the  iiiiiinale  connexions  that  exist  between  the  frontal  oerTC^^i^ 
ophtludndc  division  of  the  llrth,  and  llie  sympatlietie  and  liliarv  nvTV* 
that  we  must  refer  these  vurifHia  morliitl  phenomena  resultin-^  fr-in  •' 
irritation.  In  what  way  this  irritation  of  the  frontal  nerve  <■■ 
injurious  influence  is  doubtful,  but  the  fact,  as  the  result  of  • 
aervation,  remains  certain,  that  iu  some  uascs  it  is  the  primary  ao^  '^ 
terniiuing  cause  of  loss  of  vision. 

.MotTu. —  Wounds  of  the  mouth  are  seldom  met  with,  except  ss 
result  of  gnn-Nhot  violence.  The  amount  of  injury  tloiie  to  the 
structures,  however  great,  is  usually  ou)y  secondary  to  the  oiiscliWr 
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results  to  the  bniin,  npinal  cord,  Jnws,  nnd  skull,  nml  must  nf  course  be 
treater)  on  the  ordiuary  principles  of  ircuiiutinb  of  guu-»liot  and  latrerated 
wounds. 

ToNOUF. — Wounds  of  the  tongue  offunlly  occur  from  its  tip  or  sides 
belli)?  caiiijlit  lielweeii  the  teeth  diiriuij  nii  epileptic  fit.  Tliey  have  l)ecn 
knowti  to  he  inflicted  by  iiisnue  pHtieiils,  in  attempts  to  excise  or  to  lute 
off  this  rir^ftu.  Should  the  hfeinorrha^e  bo  free,  the  application  of  a 
ligature,  or  even  of  the  actual  eautery,  may  be  needed.  Tliese  wounds 
generally  aRAunie  a  sloughy  appearance  for  a  few  days  ;  they  then  clean 
up,  and  granuhUc  healthily.  It  is  usrlcHs  to  bring  the  edj^os  together 
by  sutures,  which  readily  cut  out.  IC^  however,  a  lar^e  portion  of  the 
tip  be  nearly  detnehed,  it  must  bo  supported  in  this  way;  but  the 
Uireads  should  be  thick  snd  pa^^Kcd  deeply.  Pieces  of  lobacco-]>ipe  are 
occaHifuialty  drivoii  into  and  hrnkeu  otf  in  the  subHtaitce  of  the  tongue, 
and  they  either  give  rise  to  very  five  hft?m()rrhftge,  or  the  wound  may 
close  and  heal  over  the  foreign  Ujdy,  the  existence  of  which  may  not  l»e 
known  to  the  i)alieut.  In  a'ca^e  of  tliis  kiu<l,  where  a  man  coin[>laiued 
of  much  pnin  and  stiffness  in  the  tnugne,  with  dillleulty  in  degluiilion,  I 
foun<l,  on  examination,  a  hard  swelling  towards  the  base  of  the  organ; 
and  oil  cutting  down  upon  this  extrncied  three  inches  of  t!ie  stem  of  a 
ioh8ci-o-pi[>e,  wliieh  had  Iwen  lndged  there  for  several  months. 

Thk  Pai-atk  and  the  Piiakvnx  are  sometimes  lacerateil  by  gun-shot 
Injuries  of  the  mouth:  or  the  wound  may  result  from  something  that 
the  {mtient  hnp|K'iis  to  have  lR*twei.'n  his  lips  being  driven  fi^rcilily  back- 
wards into  his  mouth.  Thus,  a  tobacco-pi|>o  may,  by  a  blow  on  the 
face,  be  driven  deeply  into  the  substance  of  llio  tongue,  or  ^xsrhaps  into 
the  pharynx,  woundin^j  and  loflging  Ueliiiid  the  arches  of  llie  palate^ 
brenking  off  short;  the  fragment  tliat  is  Inft  in  giving  rise  to  abscess,  to 
ajoeration  of  the  vessels,  and  perhaps  to  fatal  secondary  Iiremorrhage. 
la  a  ease  that  was  under  my  care  some  time  ago,  the  soft  palate  was 
learly  detached  frtun  the  i):ilatal  bones  hy  a  deep  transverse  wound, 
'■auscxl  by  the  end  of  a  spoon  heing  forciltly  diiven  into  the  mouth; 
^ood  uni'iu  took  plnce  eventually,  the  part  having  Imjcu  stitched  together 
tj  A  few  points  of  suture. 


CHAPTER     XXVII- 

INJUKIES  OP  THE  THROAT:   AND  ASPHYXIA. 

INJVaiES  or  THK  LARYNX  AND  TRAOUBA. 

T>fst.ocATioN  AND  Fractukk  OP  THE  Lahynx. — The  cartilages  of  the 
nryiix  may  he  displaced,  dislocated  as  it  were,  hy  violent  blows  ;  or  they 
nny  \*o  frHCl(ire4l  by  a  squeeze,  the  rupture  in  some  cases  tiikiiig  place 
iraiisver?»i*ly,  in  «>thers  longitudinally.  Digital  examination  will  at  (»nce 
letect  the  nature  of  the  injury.  In  all  these  injuries  there  are  pain  and 
ilifUculty  of  breathing  ami  of  speech,  and  in  some  cases  8|)ittiug  of  blood 
(ind  cough,  and  there  is  danger  of  asphyxia,  which  indeed  may  be  in- 
tluceil  by  simple  concussion  of  the  larynx.  Should  these  symptoms  be 
rery  urgent,  tracheotomy  may  be  required;  if  not,  attention  to  positioa 

|tfj  support  of  the  head  will  ptulflce. 

Woi/M>s  OF  THE  TuROAT. — TUcse  are  of  great  firoquency  and  import- 
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ftnoe,  iinitlii'niing,  as  they  tlo,  some  of  the  moat  iiii|>oi'tant  organs  io  Hit 
boilj'.     'n»ey  may  he  divi<led  inUj  thp«e  t,'at4?gorics ; —  h 

1.  Those  ihat  tlo  ni)t  oxtenti  into  the  Air-  or  Footl-paaaazes.  | 

2.  ThoHe  that  implicate  ihe  Air-pAsaage,  with  or  without  injury  of  tKr 

(EHOplt.HvUS. 

3.  Tlinse  that  are  accompatiieii  by  injury  of  the  Spinal  Cord.  M 
All  thene  iiijurica  are  moHt  coininonly  stiiciilul,  mu\  mny  be  infliilM 

with  every  variety  of  cutting  instriiinent ;  exeept  where  the  spinal  cofl 
is  tnjuri^d,  which  uut»t,  in  cases  of  suicide,  be  the  result  of  ^'iiii-ntfl 
woutui,  niid  is  necessarily  fatal.  Though  incited,  they  are  often  jn^gM 
aixl  partake  somewhat  of  the  character  of  lacerated  wotuids,  with  i^reW 
gaping  «tf  the  edges. 

1.  Wounds  not  extending  into  the  Air-  or  Food-passai^eB.— 
In  these  wounds,  there  is  very  commonly  free  and   even    filial   liiLMDor* 
rhnge,  and  this  sometimes  ihouirh  none  of  the  larger  arlcriul  or  venoiw 
trunks  have  been  divided  ;  the  blood  flowing  abundantly  from  the  vciioos 
plexuses  or  from  the  thyroid  hody  when  the  wound  is  low  d«iwn.    IHh* 
larger  arteries  l>e  touched,  as  the  enroli*!  and  its  primary  branchet, llie 
huMnorrhage  may  be  so  ahiinthmt  aa  to  givo  rise  to  nlmo»(t  instan' 
death.     Another  source  of  danger  in  these  eases  proceeds  from  i 
misHJon  of  air  into  veins  of  the  so-called  "<langerous   region" 
neck.     For  this  a  free  wound  is  hy  no  means  necessary,  as  is  in- 
by  A  remarkable  case  that  occnri*cd   Home  years  ago  near   liiUKlmi.  ti> 
which  the  introiluction  of  a  seton  into  the  fore  part  of  the  neck  ws«  fol> 
lowed  hy  death  from  IImh  cause. 

Wounds  of  the  internal  jiigidar  vein  are  necessarily  very  driuit'Toui 
There  is  not  only  the  ordiujiry  risk  *»f  primary  luemorrhage  from  a  V'-tcl 
of  Huch  Inrge  size  and  directly  communicating  with  the  cerebral  Mim^i. 
but  Lliti  8|H*cial  danger  of  the  introiluction  of  air  into  it;  shfmld  tlit*" 
evils  be  safely  got  over,  the  secondary  ones  <»f  recurrent  hiemotrlrtp'* 
dittuHc  inthimmation,  ami  pyicmia,  may  yet  have  lo  l>e  encountered.    Tlic 
ligature  of  the  vessel  above  and   hclow  the  wound  in  it.  exneily  ; 
Were  an  artery  that  imd  heen  opened,  is  the  only  cf•ur^e  than  inn  !• 
pursued.     In  one  case  in  which  this  was  being  done,  I  saw  and  Ji' 
enter  the  vein  as  it  was  iK'ing  rtused  for  the  passage  of  the  ligatu.  . 
the  patient  made  a  quick  recovery. 

The  large  nerves,  such  as  the  vagus  «nd  phrenic,  can  scnrW'tr J»  • 
suicidal  wound,  be  divided  without  injury  to  the   ueii»hboriiii{  ^ 
but  they  may  be  injured   by  stabs  or  gun-shot  wounda.     The  d.' 
however,  of  the  respiratory  nerves  on  one  side  only,  or  even  of  i>no"f 
them,  would  in  all  probability  bo  fatal  in  tnaui  by  interfering  with 
proper  iM'rformance  of  the  respiratory  act.     In  a  case  with  wlitrli  I 
acqmiinted,  where  the  phrenic  nerve  was  dividet)  during  ligntiireof 
sulicluvian  artery,  death  resulted  in  a  few  days  from  congesliuu  ut 
lungs. 

In  the  Treatment  of  wounds  of  Uie  neck  of  this  category,  U»0 
cipal  points  to  Ite  attended  to  are,  in  the  first  place,  the  arix*«t  o(  bid 
rhnge  by  the  ligature  of  all  bleciling  venselH,  whether  arterial  ur  v«iioi 
and,  secondly,  bringing  toget  Iter  the  lips  of  the  wound.     If  Uiocal 
longitudinal,  this  may  Iw  *bme  by  strips  of  planter;  if  I  rana  v«r«c  *»?' 
few  points  of  suture  aud  by  position,  the  head  being  llxed,  with  ( 
almost  touching  the  sternum,  and  retained  in  this  posture  l>y  tap*.'  . 
Ing  from  the  nightca)»  to  a  piece  of  bandage  fixed   ronml   the  eUe*^    ^ 
have  had  under  my  care  one  case  in  which,  owing  to  ttir  projceltun  •D'' 
luobility  of  the  larynx,  the  wound  did  nut  unite,  a  large  aud  dv«pS*P 
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being  left,  which  requii*ed  a  series  of  plastic  operations  in  order  to  effect 
its  closure. 

S.  Wounds  implicating  the  Air-passage — Tlie  ftlr-paBBntfc  ia 
eoromonly  woun^icd  in  suicUlal  utteinpta.  ]t  may  l>e  know^n  to  be  opened 
by  the  air  being  lietiid  nnd  seen  to  biiliblo  in  rind  out  of  the  wound 
during  respiration.  These  wonndH  vary  much  in  exlonl,  from  a  small 
puncture  with  the  point  of  a  |«?nkuirc  to  a  cut  extending  completely 
acroHn  the  throat,  and  even  notching  ihe  veriebrw.  They  are  frequently 
complicated  witl»  injuries  of  the  larger  vessyU  and  nerves,  and  sometimes 
witli  wound  of  the  (esophagus.  Most  commonly  the  cut  is  mnde  high 
up  in  tlie  neck;  lor  the  suicide,  thinking  that  it  is  the  oi)ening  into  the 
air-pasange  that  destroys  life,  draws  the  i-azor  across  that  part  of  the 
throat  where  this  is  most  prominent  and  easily  reached;  and  thus,  by 
not  wounding  tlie  larger  vessels,  which  are  saved  by  the  projection  of 
the  larynx,  frequently  fail  in  accomplishing  his  object. 

These  wounds  occur  in  four  situations:  above  the  Hyoid  Hone;  in 
the  Thyro-hyoid  Space;  through  the  Larynx;  mid  through  the  Trachea. 

The  wound  may  be  made  above  the  Hyoid  Bone ;  the  cut  extend- 
ing iutr)  the  mouth  and  wounding  tlie  ro«)t  of  the  tongue.  A  wound  in 
this  situation  is  usintUy  attended  with  much  hemr>rrhage  ;  and  there  is 
great  trouble  in  feeding  the  patient,  as  the  power  of  swallowing  is  com- 
pletely lost. 

The  wound  may  l»e  inflicted  in  the  Thyro-hyoid  Space,  laying  the 
pharynx  open,  but  licing  altogether  above  the  l»rynx.  Thin  is  ihe  most 
couinion  situation  for  suii'idat  attem[)Ls.  In  many  cases,  the  incision  is 
carried  so  low  as  to  shave  off  or  partly  to  detach  the  epiglottis  and  the 
folds  of  mucous  mendtrane  around  it.  In  uiher  cases,  the  ettges  of  the 
glottis  or  the  aryteenoid  cartilages  are  injured,  the  cut  extending  buck 
to  the  Itodies  of  the  vcrtebne.  Hero  also  there  arc  great  difllculty  iu 
swallowing  and  great  risk  of  the  sudden  supervention  of  cadema  of  the 
glottis,  and  consequent  sotlocation. 

When  the  Larynx  is  wounded  the  incision  is  usually  transverse  ;  but 
I  have  seen  a  longitudinal  cut  mudc  through  the  larynx,  so  as  to  split 
the  thyroid  and  cricoid  cartiUges  per[)cndicularly.  In  these  cases  of 
wounded  larynx,  there  is  mutdi  danger  of  tin*  blood  from  the  superficial 
parts  trickling  into  the  uir-passugc  and  asphyxiating  the  palienl,  and  of 
Judauiniation  of  the  bronchi  and  lungs  sn[ierveuiug  at  a  later  period. 

Wounds  of  ihe  Traohea  are  not  so  common  as  those  of  the  larynx, 
from  which  they  differ  but-little  in  the  attendant  dangers. 

The  (Esophagus  ia  seldom  wounded,  as  it  can  only  be  reached 
through  the  trachea  by  a  deep  cut,  which  will  probably  implicate  the 
large  vessels 

SjjQTects — There  are  various  sources  of  danger  in  wounds  of  the  neck 
ljn|jlic!iting  the  air-passage.  The  hsemoi'rhafje.^  wliethur  it  procceil  from 
any  of  the  larger  trunks,  or  consisl  of  general  oozing  from  a  vascular 
surface,  may  either  prove  directly  fatal  by  the  amount  of  blood  lost,  or 
iinlirecily  in  consequence  of  the  blood  trickling  into  iho  air-tube,  and, 
Ijy  accumulating  in  its  smaller  divisions,  producing  sutTocation. 

Asphyxia  may  supervene,  either  in  the  way  already  mentioned,  or, 
-when  the  wound  has  l*een  inflicte<1  above  the  larynx,  from  the  occurrence 
of  unlema  of  the  glottis.  It  may  likewise  occur  when  the  external  open- 
ing i«  very  small,  and  occasionally  happens  suddenly  when  the  wound  ia 
kiearly  closed. 

iinother  source  of  danger  is  the  lois$  of  the  natural  sensibiliiy  of  the 
^/&/<ttf,  iu  consequence  of  which  it  no  longer  contracts  on  the  applioa* 
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tion  of  fi  fltlmiilua.  Honcc  food  token  in  by  tlie  ninnlli  mny  pRSs  into 
the  larytix  and  nppcnr  at  llie  cxU-nial  wouml,  even  lliotigh  neither  Ihc 
|fhnrjknx  nor  the  (BsophngUH  Una  Irvon  wonmled.  This  1  have  ohacrrod 
in  nianj  cases  of  cut  thront ;  hence  the  presence  of  food  in  the  woond 
cannot  in  all  cases  be  considered  an  evidence  of  injury  to  the  food-pa*- 
sngc.  This  occurrence  is  ntwnys  a  bad  sign,  and  is  never  met  with  until 
a  «enii-a8|>l»yxial  condition  has  come  on,  by  which  the  nervous  sen»t- 
l)ililies  are  bluitted,  or  until  inflammation  has  been  bet  up  about  the 
i-in)a  gh>tttdis,  giving  rise  to  ho  uiuch  swelling  nu  to  interfere  with  the 
liHttnul  actions,  and  to  deaden  the  |>erce[»tion  of  the  part  to  the  contact 
of  a  foreign  hoily>  In  these-  caries  also  the  sensibility  of  the  air-passnge 
generally  is  much  towered,  so  that  mucus  accumuhites  in  the  bronchi, 
even  to  a  dangerous  extent,  the  pntient  not  fc-eling  the  ne<*c5s«it3'  for 
expectoration,  and  oflen,  indeed^  having  much  ditllculty  in  emptying  bia 
chest. 

The  occurrence  of  hronchitt*  and  pyteumonia^  cither  from  the  inllaiD- 
niation  extending  downwards  from  the  wound,  or  in  consequence  of  tlj« 
cold  air  entering  the  bings  directly,  without,  being  wnimeil  by  passing 
through  the  nasal  cavities,  is  perhaps  the  must  serious  complication  tliat 
can  liiippen,  and  is  a  frequent  cause  of  death  in  paiients  who  survive  ibtf 
immLMliate  elt'ects  of  the  wound. 

Tlie  deprttiiff.d  v\f.nfal  condition  of  the  patient  also  is  usually  unfavor- 
able to  recovery  In  all   those  instances  in  which    the  wound   is  suicidal^ 
disposing  him    to  the  occurrence  of  low   forms   of  inflammatory  nn»-*^ 
chief. 

Treatment — Tlie  same  general  principles  are  required  as  io  ib^^ 
management  of  those  wounds  of  the  thiuat  that  do  not  open  up  the  an%.^ 
ecus  cjinnla  in  this  region.     Hft.Mnorrhnge  must  l»e  arrested  by  li^nlur-e 
of  all  the  ble«;ding  vessels,  whellier  arteries  or  veins,  eo  that  no  outii*^ 
or  trickling  into  the  wound  may  take  place.     In  some  cases  the  bwiuor- 
rhagu  consists  principally  of  general    venous  ooiing    which  cannot  ht 
slopped  by  liguture,  the  patient  drawing  a  large  quantity  of  blond  into 
the  air-passnge  thiough  the  wound.     In  these  circumstances  1  have  t'^uiiri 
It  useful  to  intro<luce  a  large  silver  tube  into  the  aperture  in  the  tti'"'* 
pipe,  and  to  plug  the  wound  around  it.     80  soon  as  the  bleetnling  Iim 
fairly  ceased,  the  plugs  aud  the  tube  must  be  removed. 

The  edges  must  nest  l»e  bi  ought  together  by  a  few  stitches  intro<iu^ 
at  llie  sides,  and  by  attention  to  position,  the  head  being  fixc<l  hv  lit** 
asdescriljcd  nl  p.  506.  1  think,  with  Liaton,  that  in  these  ea«e->  I' 
wound  should  never  be  closely  sewed  up,  nor  slitclies  introdnccti  luU' 
llie  centre  of  the  cut.  If  the  centre  of  the  integuments  Ihj  cloM-ly  'Irnni 
together,  congula  may  nccumulste  beliind  them,  in  the  deeper  pint'  ■ ' 
the  wound,  so  as  to  occasion  a  riitk  of  sulfocation  ;  and,  as  the  ffi/^^'i' 
must  eventually  close  by  granulation,  no  material  ailvantage  can  |>o*^' 
biy  be  gained  by  this  piactice.  There  is  an  exception,  however,  to  thi* 
rule  of  not  using  stitches  in  the  central  part  of  the  wound  iu  cut  tlii^fi^ 
In  cases  in  whicli  the  trachea  has  been  I'omptelL'ly  cut  across,  a  »til'^^ 
or  two  on  vach  side  of  the  tul»c*  is  necvssary,  tn  order  to  prevent  tN 
wide  separation  of  the  two  portions  that  would  otherwise  take  pl-^'*» 
owing  to  the  great  mobility  ot  the  larynx  aud  upper  end  of  the  wi"^" 
pipe. 

In  oi*der  to  lessen  the  liability  to  bitlsmmation  of  the  luoga,  the  pub*"' 
•houUI  be  put  int<^  a  room,  the  temperature  of  which  is  rftlvod  to  "*"'"^ 
Bu*^  Kahr..  with  a  piece  of  lightly  folded  muslin  acting  m  a  reapir*^'^ 
laid  over  the  wound.    So  soon  as  the  cut  surfaces  begin  to  granulate, 


TR1CATIIS5CT   OP   WOtT?n>   OF   THE   THROAT, 


A'loi],  nnil  the  orlge  of  the 


1(1  1i 


rlit  into 


lo 


WAlor-flrcs^ing  may  be 

ftp|)(»silion  It3'  strips  of  plasUT,  iiinl  a  coinpreas  if  nt'cessftry.  Dtniag 
Ibe  treatnii'iit.  lliu  princifml  danger  praeeeda  from  inflnmmiitory  ntiV'tiliuiis 
of  the  ctie»l ;  tfie»e  miiHt  nc(-orttin<rly  he  counlei'ftoted  by  the  1.ein|>era* 
turc  in  nhieh  tlie  patient  is  plni'cd,  ntid  by  the  adaption  of  Anltphlo<ri8tio 
meMHures.  It  must, however, be  remrniberfd  that  the  mental  depression, 
and  the  bodily  exhaustion  from  loss  of  blood,  that  are  common  iu  these 
[Cases,  do  not  allow  very  attive  treatment. 

The  administration  of  food  in  these  canes  always  requires  much 
ttU^ntion.     As  a  j^eneral  rule,  the  pnticut  should  be  kept  on  a  nourishing 
liet,  with  a  moderate  allowancL*  of  siiinulaniK.     If,  us  not  uncouimonty 
ispf>cns,  the  fr>od-passage  be  opened   in  consequence  of  the  wound  ux*^ 
'Htling  into  the  mouth,  the  pharynx,  or  the  a5H(»phagu3,  it  is  of  course 
ImpoNsiltle  for  the  patient  to  swiillow,  and  the  adminisirntion  of  nourigli- 
irnt  becomes  very  difflcidt.     Tliis  is  hest  occoinplifthed  by  means  of  an 
.cbi.'itic  gum  ciiliu'ter  passed  thronp;h  the  month  into  the  gullet  or  Alomnch. 
'his  is  eanier  than  passing  the  instrument  through  the  nose,  and  niucli 
Iter  than  intro<lucing  it  throngh  the  wound.     Jn  this  way  a  pint  or 
lore  of  the  strongest  beef-lea  or  soup,  with  LiebigV  "  Extract  of  Moat,"- 
mixed  with  two  or  three  eggs,  and  having  an  ounce  or  two  of  brandy 
i<1(U*d  to  it,  should  he  Injecied  regidarly  night  and  morning,  until  the 
rniient  is  able  to  swallow.     In  those  cases  in  which  the  wound  is  nl>ove 
thi!  larynx,  there  is  ocpiisionnl  danjjer  of  the  supervention  of  (edema  of 
the  ghjtlis ;  should  this  occur,  tracheotomy  may  be  necessary  to  pro- 
long the  patient's  life. 

As  consequences  of  wounds  of  the  throat,  we  occnaionnlly  find  stric- 
ire  of  the  trnchcA,  or  aeri.it  fistulu.     If  the  vocal  cords  have  been  in- 
lurcd,  loss  fif  voice  may  follow. 

Aerial  Fistula  may  someiinies  form,  owing  to  the  skin  doubling  in 
arut  iR-coming  adherent  to  the  eitges  of  the  wound  in  tlie  air-tube,  and 
most  freqiienlly  occurs  when  the  cut  is  in  the  thyri>-hyoid  space;  adhe- 
sion Inking  place  between  tlie  inverted  integuments  and  the  os  hyoides 
ab<^ve,  and  tlie  surface  of  the  thyroid  cartilage  below.  The  same  may 
Ofcur  in  the  crico-thyroid  space,  and  indeed  at  any  part  of  the  larynx 
tbut  has  been  opened.     When  this  happens,  there  is  a  tendency  to  the 

t»iu\H  continuing  patent.  In  these  circumstances,  I  have  found  the 
>|)<jwing  operation  successful. 
The  edges  of  the  listnlous  o|>ening  having  been  freely  pared,  and  the 
nil«  pas&ed  under  them  for  some  di?4lnncc  so  as  lo  detach  them  from  the 
iibjficent  parts,  a  verticjil  iuoision  is  made  thrnngh  the  lower  lip  of  the 
|iviiing,  so  as  to  split  it  downwards.  Two  |>oitits  of  suture  are  then 
i&erted  into  each  side  of  the  horizontal  incisions,  briugin;^  their  edges 
ito  contact,  fcw/  the  vtrticai  rut  if  Irft  free  for  discharges  and  raucn*  to 
drain  through,  und  for  the  expired  air  to  escn|>e,  lest  em|>hysema  occnr. 
Unless  this  outlet  be  afforded,  these  fluids  will  burst  throngh  the  sutures, 
ftnd  thus  destroy  union  of  the  edges. 

I  It  is  not  in  every  case  that  an  aeHal  fistula  can  be  safely  closed.  In 
lonie  iustnnces  the  larynx  becomes  contracted  either  by  drawing  m  of 
the  wound,  or  by  thickening  of  the  mniMius  membrane  above  tlie  artiQ- 
cial  opening  to  such  an  extent  that  lite  fistula  liecomes  essential,  iu  addi- 
tion to  the  oriflcu  of  the  glottis,  for  the  purposes  of  respiralion.  In 
»uch  circumstances,  any  attempt  at  closing  it  will  be  altendefl  or  followed 
hy  symptoms  of  impending  asphyxia  or  collapse  of  the  lungs;  and  it 
may  be  necessary  lo  leave  the  opening  free,  or  even,  as  happened  in  a 
case  under  ray  care,  in  which  an  opening  was  left  in  the  crico-thyroid 
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membrane  of  n  girt  who  had  attempted  suicide  by  cutting  her  throat. 
enlarge  the  opening  and  to  introdnce  a  silvor  tube  in  onler  to  relieve  ll^  "^ 
breathing  from  the  eHecls  <it'  the  laryngeal  constriction. 

FottEiax  R0UIE8  IN  TUK  AiK-I'ASBAiiE. — A  great  variety  of  substanci 
have  been  found  in  the  aii-pasaage:  such  at)  nut^shelU,  l>eaus,  cbvrr 
stones,  teeth,  meat,  money,  liutlons,  pins,  flnh-boneH,  bullets,  pilla,  pe 
bles,  and  pieces  of  slick.  These  foreign  Itodies  are  not  intrudueeil  int  ^..^o 
the  air-passage  by  any  etfurt  of  deglutition,  Ibr  no  subblance  can  li__^)o 
tmalhtwed  tlirough  the  glottis;  hut  tliey  are  inhaled;  thus,  if  a  i)er»to^E-  .n^ 
whilst  holding  anything  in  his  inouth,  make  a  sudden  in«pirati<m.  lii  -flie 
current  of  air  may  drawn  It  between  the  dilated  lips  of  the  glottis  iu 
the  larynx. 

The  symptoms  vary,  according  to  tlic  situation  in  which  the  forei 
body  is  lorlgcil,  its  nature,  and  llie  period  Ihat  elapsed  since  the  occ 
rence  of  the  accident.     The  foreign  body  may  lodge  in  one  of  the  v 
tricles  of  the  larynx  ;  or,  if  light,  it  mny  doat  in  the  trachea,  carried 
and  down  by  the  movement  ot  the  air  iu  expiration  anri  initpiriition. 
too  heavy  lor  this,  it  will  fall  into  one  or  other  of  the  primary  divisio 
of  the  trachea,  and.  as  Aslon  Key  has  observed,  will  moat  coinuionly 
futuid  ill  the  right  bronchus.     Tlie  cxplaualitm  of  this  has  been  poin 
out  by  Gray,  who  stales  that  on  making  a  transverse  section  of  c^ — fie 
trachea,  and  taking  a  bird's-eye  view  of  the  bifurcation,  the  septum  va^Mrjii 
bo  seen  to  be  considerably  to  the  left  of  the  middle  line;  bo  thai  i^t-tiy 
foreign  body  falling  down  the  trachea  would  uuturally  have  a  givu.   tvr 
chance  of  entering  the  right  than   ihe  lult  bronchus,  although  llie  B.  «A 
bronchus  is  a  moi'e  direct  conlinuntion  of  the  ti*achea  than   the  riis^  ItL 
The  greater  si^e  of  the  right  broni'hus  would  also  favor  tlie  enirant'c^    of 
a  foreign  body  into  it.     If  the  substance  be  small,  it  may  pass  into  €=:»ns 
of  the  secoiidiiry  divisions  of  the  bronchi;    and,   if  it  continue  to       ^ 
lodged  here  for  a  snfflcient  length  of  time,  may  make  a  kind  of  c^v  »*■> 
for  Itself  in  the  sidistance  of  the  lung,  where  it  may  eitlier  he  in  an   ^^^ 
scess,  or  become  encysted. 

Tlie  StjmptomH  may  be  divided  into  throe  stages:   I.  Obstruction,  i  ***' 
mediately  following  the  intruduction  of  the  subnance;    2.  Irrilaiitf^*^! 
produced  by  its  pi*esonce;  and  3.  luflaiamation,  coming  on  at  a  la 
jieriod. 

I.  Symptoms  of  Obstruction — Tlie  immediate  symptoms  vj 
somewliiit  according  to  Ihe  size  and  ualuie  o\'  the  body,  and  the  part 
the  air-tube  that  it  reaehes.     In  all  cases  there  is  a  feeling  of  iht 
suffocation,  wiih  great  ditticulty  of  breathing,  snd  vinlent  lils  of  h\ 
modic  coughing,  often  aliendcd  by  vomiting;  during  winch  the  forei 
body  may  l»e  expelled.     Indeed,  its  partial  entry  and  immediate  extrusi 
by  coughing  are  not  uncommon.     In  some  cases,  immediale  death   m 
ensue  at  this  period,     Jf  the  b<Miy  have  entered  the  »ir-f»aftBagt*   ful 
there  is  violent  coughing,  with  feeling  of  sutfocation  for  an  hour  <ir  tia^ 
accoiniraiiied  by  lividiiy  of  Die  face,  greal  anxiety,  and  sense  of  &ropcL» 
ing  death.     There  ta  aUo  usually  pain  about  the  episternal  notcb^     *r 
syinptoins  then  gradually  subside,  but  any  movement  on  the  pan  of  c 
patient  brings  tlieui  on  again  with  renewed  violeuee.    All  tliese  syiuptor 
are  most  severe  if  the  foreign  body  remain  in  the  larynx;  the  voiet!  bci 
then  croupy,  irregular  in  ume,  or  altogether  lost.     If  it  1k'  loilged  el 
where,  so  often  us  it  is  coughed   up,  and  strikes  against  the  interior 
the  larynx,  an  intease  feeling  of  sutloi-ation  is  produeetl;  and  if  it  hap 
to  become  impacted   there,  sudden  death  may  result,  even  though  it       ■ 
liol  vt  aufficleiit  size  to  block  up  the  air-passage,  apparently  by  the  »imae^ 
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that  U  indtice<1.  Some  years  ago  a  boy  died  at  the  WeRtminstcr  Hospital 
iHifore  tracheotomy  could  be  performed,  in  consequence  of  a  flat  piece  of 
walnut-shell  that  ha*l  entered  the  trachea  beini/  suddenly  coufjhed  up, 
and  becoming  impacted  in  one  of  the  ventricles  of  the  larynx.  The 
symptoms,  during  tills  period,  are  much  less  severe  than  when  the  foreign 
boiJy  i»  in  the  trachea  or  bronchi 

When  there  is  a  suspiclou  that  the  foreign  body  is  lodged  in  the  larynx, 
a  laryngoscopic  examination  should  be  made,  when  it  may,  |>erhap3f  if 
large — as  a  plate  with  false  teeth — l»e  seen  between  the  vocal  cords. 

2.  Symptoms  of  Irritation When  the  foreign  body  has  passed 

into  the  air  [lassnge,  and  thu  immediate  elfecta  produced  by  its  introduc- 
lioii  have  passed  over,  another  sot  of  symptoms,  dependent  on  the  irri- 
tation producetl  by  it,  is  met  witli  ;  and  it  is  during  the  occurrence  of 
these  that  the  patient  is  most  generally  brought  under  the  Surgeon's 
observations.  These  symptoms  arc  of  two  kinds:  gmeral  and  auncul- 
tat  or y. 

The  General  Symptoms  consist  of  occasional  fits  of  spasmodic 
cough  acc()mpanic<l  by  much  difliculty  of  breathing,  a  feeling  of  suffo- 
cation, and  an  appearance  of  urgent  distress  in  the  countenance.  These 
alUu'ks  do  not  occur  when  the  patient  is  tranquil,  but  come  on  whenever 
the  rtjreign  body  is  conglied  up  so  as  to  strike  the  larynx,  and  the  upper 
•nd  more  sensitive  parts  of  tlie  air  pnnsage.  As  a  general  rule,  the  dis- 
tress is  less,  the  lower  the  substance  is  lodgeil;  the  sensibility  of  lUe 
ower  portion  of  the  trachea  and  tliat  of  the  bronchi  being  much  less 
cute  than  that  of  the  larynx  and  of  the  upper  {>art  of  the  trachea.  la 
consequence  of  the  irritation,  there  is  usually  abundant  exi>ectoration 
of  frothy  mucus.  These  symptoms  often  remit  for  a  time,  more  par* 
ticuiarly  if  the  forcii»:ii  boily  become  fixed.  In  some  cases,  indeeil,  there 
n|kpear<4  to  be  so  little  distress  some  days  after  the  accident,  that  con- 
Bideraltle  doubt  may  exist  whether  any  foreign  boily  really  be  lodged  in 
ilie  air-passage  or  in  the  lungs;  and  much  valuable  time  is  often  lost  by 
ttie  indinposition  of  the  surgL'ons  to  adopt  active  measures. 

The  Auscultatory  Signs  depend  necessarily  upon  the  situation  of 
the  foreign  bo<1y.  If  this  be  loose  and  floating,  it  may  be  heard,  on 
apf>lyiiig  the  ear  to  the  chest,  moving  up  and  down,  and  occasionally 
stnking  against  the  sideu  of  the  trachea.  If  it  be  fixed,  it  will  neces- 
siirily  give  rise  to  a  certain  degree  of  obstruction  to  the  admission  of  the 
air  beyond  it,  perhaps  occasioning  bruila  during  its  passage.  If  it  be 
impacted  in  the  larynx,  the  voice  will  be  hoarse  and  croupy,  and  there 
will  be  a  loud  rough  sound  in  respiration,  with  much  spasmoilic  cough 
and  distress  in  breathing.  If  it  l»e  impacted  in  one  bronchus,  the  re- 
spiratory murmur  will  Iw  much  diminished,  or  even  absent,  in  the  corre- 
sponding lung,  and  probably  puerile  in  the  other  ;  whilst  percussion  will 
yiebl  an  ctpmlly  clear  and  sonorous  sound  on  both  sides  of  the  chunt, 
air  Iteing  contained  in  the  lung  of  the  obstructed  side,  but  not  readily 
passing  in  and  out.  If  one  of  the  subilivisions  of  either  bronchus  be 
occupied  hy  the  foreign  body  the  entrance  of  air  will  be  prevented  in  the 
corresponding  lobe  of  that  lung,  though  it  enter  freely  every  other  part 
f  the  chest.  If  the  foreign  body  be  annidar,  or  [)crforated,  pectdiar 
ibilant  and  whistling  noises  may  be  heard  as  the  air  passes  over  and 
through  it. 

3.  Infiamxnation — After  a  foreign  body  has  been  lodged  for  a  day 
or  two,  inflammation  of  the  bronchi  orluitgs  is  apt  to  be  set  up,  inaome 
cases,  however,  this  only  occurs  after  a  considerable  time  has  elapsed, 
«r,  pv-rhaps,  not  at  all,  much  depending,  of  course,  on  the  shape  aud 
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Dliarocter  of  the  irritnnt.    If  it  continues  to  lodge,  it  generRlly  forms  f^^T 
itself  a  Cttvity  in  Hie  siilislance  of  the  lung,  whence  purulent  ond  blofn^*     ty 
matters  are  conlinunlly  expeetoraied,  until  the  |)atieiit  dies  of  phthia    ■   "i\g 
id  the  course  of  a  few  months,  or  a  year  or  two.    Oi-casionally,  howeve^-s^r, 
the  Buhstance  has   heen    conglied  np  after  a  very  long  loclgnienl.  tl^F  [\9 
palieiit  recovering.     Thus,  Tnipius  relates  a  ease  in  which  a  n iit-sbe-^^BeW 
■waB  I'oiighfii  up  after  heing  lodged  for  seven  years;  and  Heck«tero(    j^e 
in  whieh  a  ducal  was  thus  hronglit  up  after  a  lapse  of  two  years  and       ^« 
half;  the  patients,  in  both  instances,  recovering.     In  other  cases  dea^r"  tk 
may  ensue,  altlioiigh  the  foreign  body  is  coughed  up;  thus  Sue  relat^HHva 
an  instance  in  which  a  pigeou-bonc  was  spat  up  seventeen  yearsaftert         ta 
introduction,  the  patient,  however,  dying  in  a  little  more  than  m  ye=^aiv 
from  marnsmua.  

Prognosis. — This  depends  more  upon  the  natnre  of  the  foreign  bo<  1^ 
and  its  size  than  on  any  other  eircumstauce.  If  it  be  rough,  angula^k^  "vr, 
and  hard,  there  is  necessarily  much  more  risk  tlian  if  it  be  soluble  in,  -^i=»r 
capable  of  dinintegfatiou  by,  the  mucus  of  the  air-pa.ssage.  So  long 
the  foreign  iMtdy  is  allowed  to  remain,  the  patient  is  in  imminent  dangi 
either  from  immediate  and  sudden  suffocation,  or  from  inflammation 
a  more  remote  period. 

Tiie  danger  depends  greatly  upon  the  length  of  time  during  which  1, 1 
body  is  albtwed  to  lodge.     Of  62  cases  wltirh  I  coUecteti  iu   1850  (4 
which  had  fallen  under  my  own  observation),  I  found   the  time  tImttB  j^m^ 
foreign  body  was  allowed  to  remain  in.  and  the  result  of  the  case*  staU< 
in  49  instances. 

NoBifa^r 
PerlotI  of  lUtMtfoB.  of  Cmm.      Il«(>ov«r*<l.      DM- 

Less  than  24  hours 8  0  3 

Belweon  24  nnd  48  linnrs       ....  4  8  1 

lietween  48  hours  niul  1  week       ...  18  6  7 

Belween  1  week  and  1  uiunih        ...  8  4  4 

Between  1  mnnih  and  3  mnntlis    .        .        .  S  8  0 

Bf'twt^cn  A  months  and  1  year       .        .        .  n  4  8 

More  thnn  1  year 7  4  8 

Totnl 40  80  10 

From  this  it  would  ajipear  that,  if  the  patient  e8ra|>ed  the  danger^ 
the  immediate  introduction,  the  greatent  risk  occurre*!  betwet-n  the  ^ 
ond  (lay  and  tlie  end  of  the  first  month,  no  fewer  than  11  patients  ouW  *L 

21  dying  during  tliis  period;  and  then  that  the  mortality  diminist^^  ^ 
until  the  third  month,  from  which  time  it  increased  again.  — ^ 

The  cause  of  death  alsn  varies  according  to  the  period  at  which  '^^  ^7 
fatal  result  lakes  place.  During  the  first  twcnty-foiir,  and,  indeed,  f'^^'^J*'!,' 
cighl  hours,  it  liHppens  from  convulsions  and  sndden  asphyxia.  Unr  ^  ^ini 
the  first  few  weeks  it  is  apt  to  occur  from  inflammatory  mischief  wil^  * 
the  chest;  and  iilXer  some  months  the  patient  will  be  carried  off  by 
rasmus  or  phthisis. 

Spontaneous  expulsion  of  the  foreign  body  usually  by  a  violent  flU 
coughing,  occaMonnlly  occurs.     Gross  of  I'hiladelpliia  finds  thai  ih^ 
are  49  cases  on  record,  in  whieh  the  body  was  spontaneously  ex|X>1M 
the  patient  recovering.     Of  these,  in  37  it  was  exj>elled  during  a  fit 
coughing.     The  period  during  which  a  foi'eign  sulistance  may  remain 
the  air-passage  before  it  is  spontaneously' cxiwiled,  varies  from  k  f^ 
minutes  to  many  months  or  years ;  in  one  case,  a  piece  of  bone  int 
duccd  at  the  age  of  three,  was  not  ejected  until  sixty  years  had  elap 
In  eight  cases,  dealli  fulluwed  the  spontaneous  expulsion. 
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Treatment — This  ncri^ont  is  always  very  serious,  and  hence  re- 
[tiiies  prompt  anil  (>nergetic  mcmis  to  be  used  in  order  io  save  the 
patient;  and  fortunately  the  means  at  our  ili^posal,  constftting  of  the 
Bimpte  operation  of  opening  the  trachea,  and  thu9  facilituting  the  expiil- 
eion  of  the  foi'eitfn  body,  are  usually  lii.i;hly  Bucceasful,  Of  (>0  eases  in 
wliieh  the  restdt  wna  noted,  I  found  that  37  lived,  and  23  died  ;  hut  on 
analyBiit^  llu-se  eases  mure  closely,  it  n|tpeared  that  in  39  no  operation 
was  performed  ;  the  expul^-ion  of  the  foreign  body  being  eflecte<l  by  the 
efforts  of  nat\irc.  Of  these  23  died,  and  lt>  lived.  In  the  remaiuuig  21 
cases,  tahuliited  l»e|ow,  tracheotomy  was  performed;  of  theae  18  lived, 
and  only  three  died,  showing  a  remarkable  success  attendant  ou  this 
operation. 

ICnrabur 
Pcrlotl  of  SeUotloa  ct  CMsea. 

LeFe  tbnn  24  hours 3 

Between  24  nnd  48  houm      ....  9 

Between  4ft  liours  niul  1  week       ...  9 

Between  1  wtvk  nnti  1  monlh        .        .        ■  -"S 

Between  1  and  ;t  tDonthe        ....  2 


Core4. 

Dl»4, 

3 

1 

3 

0 

« 

1 

4 

1 

9 

0 

Total 


21 


18 


has  also  given  extensi\'e  statistics  of  the  removal  of  foreign 
r,  ilfld  has  fontiti  thnt  out  of  68  recorded  cases  in  which  tracheoto~ 
my  tias  t>een  performed,  the  operation  was  successful  in  60,  and  in  eight 
the  jmtient  died.  In  some  cases  lanjngotomi/  has  been  performed  instead 
of  tracheotomy ;  and  the  foreign  bo<ly  has  been  equally  well  expelled. 
Gross  ^ves  thirteen  instances  of  this,  successful  in  their  results,  anfl  four 
^n  which  death  followe<l  tlie  opernlion.  Laryngo-frapheotomy  was  done 
in  thirteen  cases;  of  tlicse  there  were  ten  recoveries  and  three  deaths. 
Gross'  statistics  of  160  cases  are  as  follows  : 


SpontsneouB  Expulelnn 
Inversion  nt  the  Boily  alone 
TrncUeolomy 
Luryngoiouiy 
Laryngo-tracheotomy    , 


Roef>var«d. 

Dl«d. 

Tol»l. 

4ft 

s 

67 

5 

0 

5 

00 

B 

68 

13 

4 

17 

10 

8 

18 

I  Emetics,  sternutatories,  and  »uccu«sion  of  the  body,  are  all  either 
laeless  or  dangerous.  Inversion  of  the  lK>dy  has  succeeded  in  several 
nstances,  and  might,  I  think,  be  trie<I  lK'f<>re  operation  is  hftd  recourse 
lo,  more  particularly  if  ihe  foreign  body  be  a  coin,  and  be  movable  in 
the  nir-pa«sagc.  Padley  caused  llie  ejcrtion  of  a  sisi)enny-picce  in  this 
ay  from  the  trachea  of  a  man,  and  ho  recommends  the  supine  as  a  safer 
md  better  position  than  the  prone.  There  is  undoubtedly  danger  in 
Inversion,  of  The  8u|)ervention  of  laryngeal  spasm,  but  statistics  do  not 
trove  that  any  fatal  conseqticnccs  have  resulted  from  this  cause.  Should, 
M>wever,  the  attempt  at  expulsion  by  inversion  of  the  body  bring  on  an 
Ittack  of  laryngeal  s)(asm  the  attempt  should  be  abandoned,  as  not 
Mily  uficless  but  in  the  highest  degree  dangerous.  When  the  foreign 
ly  is  lodged  in  the  upper  pnrt  of  the  air-passage,  it  can  sometimes  be 
letected  by  laryngoscopic  examination,  and  may  be  removed  by  forceps, 
ir  such  other  means  as  the  ingenuity  of  the  Stirgeon  may  suggest  Thus, 
In  a  case  recordcti  by  I'etrie  of  Liverpool,  a  penny  was  successfully  re- 
red  by  forceps  after  having  been  irnpacted  hix  years  in  the  larynx  of 
>y;  and,  in  another  case,  in  the  Liverpool  Northern  Hospital,  a  piece 
"of  I>one  lying  over  one  of  the  vocal  cords  was  delected  by  the  Inryngo- 
•Gope-,  and  removed  by  meaua  of  long  and  sharply  curved  roi'ce\}%. 
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If,  then,  a  patient  be  seen  n  few  hours,  Hftys,  or  weeks,  after  a  foreign 
botiy  has  been  inlnMlm-etl  into  tlio  air-passnge,  au  exafnination  with  the 
lArvngoBoopc  may  l»e  made ;  and  if  tlio  body  be  wiiliin  roach,  an  aliempt 
mtiy  be  made  to  remove  it  by  the  mouth.  If  it  be  not  in  ftiglil,  inversion 
of  the  lx)dy  may  be  practised  ;  an<^  if  both  thuse  means  fail,  or  be  inap- 
plicable, traelioulomy  oiii»ht  to  tie  peiftirmed.  And  this  should  be  done 
even  though  the  Bymptrtms  be  not  urgent.  There  is  often  a  remission  in 
the  symptoms,  a  period  of  deeepiive  secutily,  i»V  which  Ihe  Siirgeon 
must  not  be  put  off  Ihh  guard.  Hnl,  it  may  lie  nsked,  for  what  purpftse 
is  ihe  trnchea  o|>ened  ?  Why  sh<ndd  not  tl»e  foreign  body  be  expellnt 
tlirougli  the  same  aperture  by  which  it  has  entered?  Tlie  openina  in  Iho 
trnchea  i)erforms  a  douI)Ie  purpose  ;  it  not  only  serves  as  a  ready  and 
passive  outlet  for  tl>e  expulsion  of  the  foreiiiU  body,  but  also  as  a  second 
brestliing  aperture  in  the  event  of  its  escaping  through  the  glottis.  The 
advantage  of  the  opening  in  the  ti'arhea  as  a  ready  aperture  of  expulsion 
is  evident  from  the  faet  that,  of  14  of  the  operateti  caaes  in  whicli  it  i« 
stated  how  the  foreign  body  was  e.\|}elk*d,  I  lind  that  in  12  it  wasejcciet 
through  tht!  artiUcial  opening,  whilst  in  2  only  did  it  pass  out  through 
tlic  glottis. 

The  reason  why  the  foreign  body  usually  passes  out  of  the  ariifieia 
opening  in  preference  to  escaping  by  Ibe  glottis  i«,  that  the  sides  of  th 


former  aperture  arc  passive,  whereas  tlioso  of  the  latter  are  highly  sen»i 
live  and  contraolile.  Before  the  operation  is  performed.  It  will  be  foim*' 
that  the  great  obstacle  tu  expulsion  is  not  only  the  wMisitiveness  of  iha 
larynx,  gi-eal  irritation  being  induced  when  it  is  toucheil  fiv.m  within 
but  also  the  contrnction  of  the  glottis,  by  the  closure  of  whirh  not  oul^gr 
is  the  oxpidsion  of  the  foreign  lK>dy  prevented,  but  reA|>iration  i«  tm 
peded.  Every  time  the  foreign  bo<ly  is  coughed  np  so  as  to  touch  XU* 
interior  of  the  larynx,  intense  dyspnira  is  produceil,  owing  to  suddn 
and  involnnlnry  closure  of  the  glottis,  by  which  respiration  is  cntin*h 
j)revented  and  Hutfocfition  threatened  ;  the  expulsinn  of  the  body  is  c<» 
(•fquently  arrested,  unless  it  by  chance  take  the  glottis  by  surprise,  ai 
pass  through  it  at  once  in  the  same  way  that  it  hns  entered  it  viilh<Ma»  i 
touching  its  sides.  If  there  be  a  accontl  Int'alhing  aperture,  th'mgh  th  -^ 
birynxis  eqnnlly  irritated  by  the  foreign  b<»dy,  yel  this  dyspnofa  canow^ 
occur,  respiration  being  carried  on  uninterrupiedly  Ity  one  opcuing  whitav 
the  foreign  l)ody  eHcn|>es  through  the  other  ;  and  tlius,  in  tliese  cironi 
etnnees,  it  may  pass  through  the  glottis  with  but  little  inL*onvenicncr. 

In  some  cases,  the  foreign  body  is  exj>elled  at  once  after  Ihc  tracl 
has  been  opened  ;  in  others,  not  until  some  hours,  days,  or  even  woel 
have  clnpsed.     Thus,  in  Houston's  case,  a  piece  of  stick  was  not  oougbi 
up  until  ninety-ftcven  days  after  the  operation  ;  and  in  lirodie'a  case,  m; 
teen  days  elapsed  before  the  half-sovereign  came  away. 

The  ex|)ul8ion  has  irt  some  instances  been  facilitated  by  inverting  th^^^ 
pntient,  shaking  him,  or  striking  him  on  the  back.  In  caBvtt  In  whkl  *^ 
the  foreign  body  is  not  rfadil3*  eX|K'lU'd,  it  has  been  pro|iusc<1  to  inlro«-  ^ 
duce  foreeps  through  the  woun<i  in  the  trachea  and  extract  it.  But—--'^ 
allliough  in  sonte  instances  this  has  auccecde<i,  as  in  a  case  in  wliie^^^ 
WflllerH,  of  Keigaie,  removed  a  trachea-tube  that  hud  nccidcntslly  obppc*^^^ 
five  inches  into  the  air-passage,  the  uncertainty  and  danger  of  suieli  ^^^ 
proceeding  are  so  great  that  few  iSurgeons  will  l>e  disposeti  to  aileoip^^ 
Jt;  the  introduction  of  tlic  forceps  producing  violent  irritating  conuii  -» 
during  which  their  points  might  readily  be  driven  through  the  brot. 
and  thus  wound  the  lung  or  contiguous  important  atructurea.  1W«om 
this,  there  would  be  the  danger  of  seixing  the  projecting  aiigl«  ai 
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Htfurcation  of  the  bronchi  instead  of  the  foreign  hody,  nn<\  thus  injuring 
the  pnrtri  serioiiBl^'.  If  the  foreign  hody  be  fixed,  thesnfer  plan  will  eer- 
taiiily  l>e  to  leave,  the  apei'tnre  in  the  traclica  nnc'losed.  and  wnit  for  tlie 
loiisening  of  the  body  and  ila  ultimate  expulsion,  wlurh  have  hithcito 
occnrri'd  in  all  cases  that  liave  been  operated  on ;  or  its  escape  might  be 
facilivatcd  by  the  gentle  introdtii'tion  of  a  pmbo,  so  as  to  dislodge  It  if 
seated  in  cither  bronchus^  though  tlds  sljould  be  done  with  great  caution; 
or  the  patient  may  be  inverted  and  succussed,  when  tlie  expnUion  may 
take  place.  .Should  it  not  then  escflpe,  the  wound  slumld  be  kept  o\}*in 
by  means  of  blunt  hooks,  when,  perhaps,  it  may  be  ejet-teil. 

Antiphlogistic  treatment  must  be  continued  dniing  the  whole  progress 
of  the  case.  After  the  escape  of  the  foreign  body,  the  opening  in  the 
trachea  must  be  closed. 

ScAUtsoF  THE  Mouth,  THE  Pharynx,  and  the  Glottis,  occasionally 
occur  from  attempts  to  swallow  bailing  water;  or  these  parts  are  scorched 
by  the  inhalation  of  hot  air  or  (Inrae.  The  scidding  chiefly  happens  to 
the  children  of  the  |KHjr,  who,  being  in  the  habit  of  drinking  cohl  water 
from  the  spout  of  a  kettle,  inadvertently  attempt  to  take  a  draught  from 
the  same  source  when  tlie  water  Is  boiling.  The  liot  liquid  is  not  swal- 
lowe<l,  but,  tliongh  immediately  eje4!teil,  has  scnlded  the  inside  of  the 
mouth  and  pharynx,  giving  rise  to  much  infl:tmmntion,  which,  extendinj^ 
to  the  glollis,  may  produce  oedema  of  it,  and  thus  speedily  destroy  life 
by  suffocation  In  thi*ec  cases  which  I  examined  after  deiUh,  there  was 
no  sign  of  indammation  below  the  glottis,  though  the  lips  of  this  aper- 
ture were  groally  swollen;  and  Hits  I  believe  to  be  invnriahly  the  case, 
the  iudammati'm  not  extending  into  the  interior  of  the  larynx,  as  was 
pointed  out  by  .Marshall   iliill.     The  ai'tiilent  always  reveals  itself  by 

i«ry  evident  sign!»;  the  interior  of  lUe  month  looks  white  and  scalded, 
he  child  complains  of  great  pain,  and  dillictilty  of  breathing  soon  sets 
b ;  which,  unless  ediciently  relieved,  may  terminate  in  speedy  8u(r«>ca- 
ion.  In  those  cases  in  wliich  tliese  parts  have  been  similarly  injured  by 
tlie  flame  proiluced  by  the  explosion  of  gas  or  of  fire-damp  being  sucked 
into  the  month,  the  same  conditions  pre»>eut  themselves. 

In  the  Treatment  of  this  injury,  the  main  point  to  attend  to  is  to 
ibdue  the  infinmmation  before  it  invfdves  the  glottis  to  a  dangerous 
:lcnt.  With  this  view,  leeches  slionid  be  freely  applied  to  the  neck, 
id  cttlomet  with  antimony  atlministerei).  If  symptoms  of  urgent  dysp- 
Uave  set  in,  tracheotomy  must  be  ])errormed  without  delay;  and,  if 
le  child  l)e  not  t^jo  young,  a  tube  must  be  introdufCfl  into  the  aperture 
made,  and  kept  there  until  the  swelling  about  the  glottis  ha^  been 
ibdned  by  a  continuance  of  the  antiphlogistic  treatment.  In  the  ma- 
►rity  of  the  citses,  however,  that  have  fallen  under  my  ohservation,  in 
irliich  this  operation  has  been  |>crh)rmeil,  the  issue  has  been  a  fatal  one, 
from  the  speedy  supervention  of  bronrh(i-pncumoni:i;  but  as  it  affords 
the  only  chance  of  life  when  the  dyspnrca  is  urgent,  it  must  \w  done, 

i hough    its   performance  in   very  yoiuig   children   is   often  attended  by 
BUch  dilliculty,  from  the  shortness  of  the  neck  and  the  small  siEe  of  the 
riichcH. 
ASPHYXrA  OR  AFNtEA. 

AspffTXTA,  or,  as  it  is  more  correctly  termed,  Apnoea,  may  arise  from 

Psrions  cauacs.     The  following  classification  is  derived  from  a  tabto  by 
larley. 

1.  Mechanical  Impediment  to  the  Entrance  of  Air  into  the 
Lungs.     A.  From  Accident;  cither  (1)  cx/erna/,  us  in  pies^ace  t^vi 
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the  trunk  preventing  expnnsion  oT  the  chest;  preasiire  on  the  thro^^\ 
smotlierinjy;  injury  of  llu*  spiniil  oord  cunning  |)nraly»^i«  of  Ihe  rcnpi  ■^• 
tory  inust'ies;  penetrating  wuiukI  of  llio  clieai,  mituiltinjf  air;  or  (^ )     '■^*' 
U^rnnl^  ns  in  ohslruclion  of  the  fauces  or  larynx  by  forvi^n  hodies,  or'     "i 
coii<(tri(*tion  of  Ibeso  parts  from  tlie  A|iplicalion  of  irritalin^  fluids,  B. 

Krom  Disease;  as  in  pressure  on  tlie  trachea  liy  nn  anotirism  or  oi\m  fr 
tumor;  ceJeina  of  the  glottis;  obstruction  of  tlie  air*passage  by  tumd^r; 
accMinuilateil  uur-us,  &c. 

2.  Drowning. 

3.  Absence  of  Oxygen, — nitrogen,  hydrogen,  or  some  other  bartn- 
lesA  gns  l>einb^  inhuled. 

4.  Accumulation  of  Carbonic  Acid  Gas  in  the  Blood. 

5.  Inhalation  of  Toxic  Gas  or  Vapor. 

Severn!  of  the  conditions  ahove  enumerated  as  producing  npnoBA  have 
been  Blien4iy  descriiied  in  the  preceding  pages;  and  others  will  be  on* 
sidi'ied  nlien  we  speak  of  diseases  of  and  operations  on  the  Air-passaa;e. 
In  thin  place  we  will  speak  of  the  Suryical  m»nae:ement  of  cases  in  wliich 
respiration  has  been  suspended  by  Drowning,  Hauging,  and  the  respira* 
tion  of  Noxious  Oases. 

The  general  subject  of  Suspended  Animation  from  these  various  causes 
cannot  be  discussed  here,  but  we  noust  briefly  eonsitler  aoiue  pointa  of 
practical  importance  in  \{»  treatment. 

,  In  cases  of  Dro'wrning,  life  is  often  recoverable,  altliongh  the  snfT^rer 
may  have  l>een  in  the  water  for  a  considerable  time;  for,  though  tw- 
vit^rni'tf^  lie  may  very  probably  not  have  lieen  suhmernfd  during  the  whole 
time.  'J'lie  period  after  wliich  life  ceases  to  l)e  rec^overable  in  cnsca  of 
submersion,  cannot  be  very  ncuurately  estimated.  The  olRccrg  of  the 
Koyal  Humane  Society,  who  have  great  experience,  state  that  mo»l 
generally  persons  are  not  recovernble  who  have  been  more  than  four  or 
five  minutes  under  water.  In  these  cases,  however,  although  subtncrsion 
may  not  continue  for  a  longer  period  than  this,  the  procesn  of  as|)hyxia 
doeft;  this  condition  not  ci-asing  on  the  withdrawal  of  the  body  t'votn  the 
WAtt*r,  but  continuing  until  the  blood  in  the  pulmonary  vessels  is  aiaratedt 
either  by  the  s{X)ntiineous  or  urtiHcial  inHation  of  the  lungs.  Asaeveral 
minutes  are  moat  commonly  consumed  in  withdrawing  the  body  from 
the  water  and  conveying  it  to  land,  during  which  time  m>  means  can  bo 
taken  to  iiitro<luco  air  into  the  lungs,  we  must  regard  the  asphyxia  aa 
continuing  during  the  whole  of  this  perio<l ;  occupying,  indeed,  the  time 
that  intervenes  between  the  last  inspiration  before  complete  snbinersion, 
and  the  first  inspiration,  whether  artificial  or  spontaneous  after  the  re- 
moval of  the  iKxIy  from  the  water.  The  latest  time  at  which  life  can  he 
recalled,  during  this  )KM-iotl,  is  the  measure  of  the  duration  of  life  in 
asphyxia.  If,  during  this  period,  the  action  of  the  heart  shouhl  cense 
entirely,  I  Indieve,  witli  Brodie,  that  the  ch'oulatiou  can  never  be  re»ti>rc<l. 
But  alihongli  we  may  put  out  of  consideration  those  marvellous  ciwesof 
rcHtoration  of  life  that  are  recorded  by  the  older  writers,  and  which  are 
evidently  unworthy  of  credence,  are  wo  to  reject  ns  exaggeratcnl  aad 
apiH'ryphal  cases  such  as  that  by  Smetliurst,  in  which  recovery  took  place 
after  ten  minutes*  submersion;  that  by  Douglas  of  Havre,  lu  which  the 
patient  was  not  only  eulmiergcd,  but  had  actually  sunk  into,  and  was 
fixed  in  the  mud  at  the  bottom  of  the  harbor  for  from  twelve  to  fourteen 
minutes;  or  that  by  Weeks,  in  which  the  submersion,  on  the  lestimitny 
of  the  most  creiliblo  witnesHOS,  exceeded  half  au  hour?  I  think  that 
it  would  l>o  unphihisophical  in  the  extreme  to  douy  the  facts  dearly 
AtaLuU  by  tUcae  guutlLmcu;  Lho  mure  so  that  in  these,  as  iu  auAuy  other 
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instances  of  apparent  death  from  drowninjEC,  lifo  appears  to  have  been 
^^rolonve'l  by  the  patient  falliiiy;  into  a  state  of  syncope  at  the  moment 
^Kf  immersion.  We  miHt  therefore  not  despair  of  recovery,  but  should 
^Kmploy  meana  of  rcftnHc>itati'>n,even  though  the  body  have  been  actually 
^Knder  water  a  consiilerable  time. 

There  are  certain  minor  meuna  often  employed  in  the  case  of  persons 

who  have  been  immersed  in  water,  and  are  apparently  drowne<l,  wliieli 
^Bp|>ear  to  be  well  ailapted  Tor  the  treatment  of  tlie  Ichs  devere  forma  of 
Hjkspbyxia,  or  rather  cases  of  synco|K*  from  fri^lit  and  immersion  in  cold 
^Kwaler.  These  consist,  afier  the  no^e  and  mouth  have  been  cleared  of 
™^any  collectionB  of  mucus,  in  the  application  of  heal  by  means  of  a  bath 

at  about  the  temperature  of  lOO^   Fahr.  until  the  natural  warmth  is 

(restored;  in  the  employment  of  brisk  friction;  and  in  passing  of  ammo- 
bia  to  nnd  fro  under  the  noslriU.  It  is  evident  that  these  measures  can 
liave  no  direct  influence  upon  the  heart  and  lungs,  but  can  only  act  as 
general  stimidi  to  the  system,  equalising  tlie  circulation  if  it  be  still  going 
on;  and,  by  determining  the  flow  of  blood  to  tl»e  surface,  tending  to 
remove  tliose  congestions  that  are  not  so  much  the  consequences  of  the 
iphyxia,  as  of  tlie  sojourn  of  the  body  for  several  minutes  in  cold  water; 
hey  wuuld  Iher'eforu  be  of  especial  service  during  tlic  colder  seasons  of 
the  year.  A  hot  bath  may  also,  by  the  shook  it  gives,  excite  the  reflex 
respiratory  movements.  With  the  view  of  doing  tliis  with  a  greater 
degree  of  certainty,  cold  water  should  be  sprinkled  or  dashed  upon  the 
face  at  the  lime  when  the  body  is  immersed  in  the  hot  bath,  as  in  this 
way  a  most  powerful  exciting  influence  can  be  communicated  to  the  res- 
piratory muscles;  and  the  Brst  object  of  treatment  in  all  c:vses  of 
asphyxia — the  rc-estalilishment  of  respiration — would  more  mpidly  and 
ctfectually  be  accomplished;  deep  gaspings  ensuing,  by  which  the  air 
would  be  sucked  into  the  remote  rnmitlcations  of  the  air-cells,  aerating 
the  bbiori  that  had  accumulated  in  the  pulmonary  vessels,  and  enabling 
it  to  And  its  way  to  the  lelt  cavities  of  the  heart,  anil  thus  to  excite  that 
organ  to  increased  activity.  These  means,  then,  are  useful  in  those  cases 
of  asphyxia  in  which  the  Butfcrer  has  been  but  a  short  time  submerged, 
and  in  which  the  heart  is  still  acting,  and  the  respiratory  movements 
^^have  either  begun  of  their  own  accord  on  the  patient  being  reu»ovcd 
^brom  tlio  water,  or  in  which  they  are  capable  of  being  excitc<l  by  the 
^■•bock  of  a  hot  bath,  aided  b}-  the  dashing  of  cold  water  in  the  face.  At 
the  same  time  the  lungs  may  be  flUed  with  pure  air,  by  compressing  the 
cheat  and  abdomen,  so  as  to  expel  the  vitiated  air,  and  then  allowing 
them  to  recover  their  usual  dimensions  by  the  natural  resiliency  of  their 
parielcfl.  A  small  quantity  of  air  will,  in  this  way,  bo  sucked  in  each 
time  the  chest  is  allowed  to  expand,  and  thus  the  re-establishment  of 
the  natural  process  of  respiration  may  be  much  hastened.  This  flim[do 
mode  of  restoring  the  vital  actions  should  never  be  omitted,  as  it  is  not 
attendc'il  with  the  least  danger,  and  docs  not  in  any  way  interfere  with 
^ihe  other  measures  employed.  Marshiill  Hall  has  recommended  that  the 
^katient  L»e  turned  prone,  no  that  the  tongue  uiay  hang  forwards,  and  the 
^Harynx  thus  be  opened  ;  and  that  respiration  be  then  set  up  by  gentle 
pressure  along  the  back,  and  by  turning  the  jtatient  on  his  side  at  regu- 
lar intervals.  If,  b^'  these  means,  we  succeed  in  restoring  the  proper 
action  of  the  respiratory  movements,  it  will  merely-  be  necessary  to  pay 
attentiou  to  the  afteMreatmenU  Should  we,  however,  fail  in  restoring 
respiration,  we  should  have  recourse  to  other  and  more  active  measures. 
Id  the  more  severe  cases  of  asphyxia,  warmtli  sliould  be  applied  by 
means  of  a  hot-air  buth,  by  which  not  only  the  natural  temperature  of 
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the  body  may  be  re-estnbltshei,  »mt  the  blood  in  tUe  c&pillarieB  of  v^c 
surfnce  be  (lef!nrboriise<l.     The  most  direct  and  efficient  means,  howeV«r, 
thai  we  |>osse3«  f(»r  tlie  ro-estnlilishment  of  the  eircnUlion  in  these  cii-^3G* 
is  certainly  Artifioial  Respiration,    In  this  wny  nlone  the  pitlinonff»-ry 
artery  and  the  eapillarif-s  <»r  the  lungs  can  bo  unloaded  of  the  bi<»od  ll  aat 
has  stagnated  in  them,  and  tlie  left  side  and  subHtanre  of  the  heart  i^FiJI 
be  directly  and  rapidly  Rupplied  with  red  blood.     The  whole  valu&     of 
artificial   renpi ration   depouds,  however,  npon    the  way  in  which    it    ii 
employed.     JiiHation  is  not  very  etfectual  from  the  mouth  of  an  assiftt«*n( 
into  the  nostrils  or  month  of  the  Hufferer,  as  air  once  respired  is  not  wtW 
titled  for  tlie  resuscitation  of  the  few  sparks  of  life  that  may  lie  lefl,  l^iil 
it  is  in  many  instances  the  readiest  and  indeed  the  only  mode  by  wbicK 
lespiratiun  can  be  set  up,  especially  if  water  or  olber  fluids  have  fouuci 
their  way  into  the  month. 

The  Im;IIows,  if  properly  constructed  for  artiOcial  inflation,  so  that  the 
quantity  of  air  injected  may  be  measured,  are  no  doubt  very  u^^jrul  ; 
and  if  furnished  with  Leroy's  trachea-|jipe8,  or  what  is  better,  with  uos^ 
tril  tubes,  may  be  safely  employed.  About  filleen  cubic  inelies  of  i».i  r 
may  be  introduced  at  each  stroke  of  the  bellows,  and  these  Mbould  fc»* 
"worked  ten  or  a  dozen  times  in  a  minute.  The  limgH  should  Ite  cmptie<1 
by  compression  of  the  chest  before  bcj^inninn  to  inHate,  and,  after  enoh 
inflation,  by  compressing  the  chest  an<t  abdomen  ;  but  care  mustalso  l>« 
taken  not  to  employ  much  force,  lest  the  air-celU  Ih3  ruptured.  Hiehj«rcl- 
son  has  devised  a  ptx-kel-Mlows  for  artificial  respiration,  consisting  of 
two  elastic  hand-bellows  with  a  sinj^le  tulic  far  introduction  into  tlie 
nostril.  A  safe,  and  nt  the  same  time  a  very  efficient  mode  of  inirodueing 
pure  air  into  the  lungs,  is,  by  the  elastic  expansion  of  the  walls  of  Lhe 
chest.  This  may  be  etllected  in  various  ways;  either  by  mrans  of  tl«*' 
split  bheet,tts  recommendi.'d  hy  Leroy  and  Dalrymple  (I^'ig.  'J58J,  or  else 
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hy  alternately  compressing  the  cheat  and  abdomen  with  the  hand, 
then  removing?  the  pressure  sr*  as  to  allow  the  thorax  to  expand   by 
natural  resiliency  of  its  parieU's,  and  thus,  each   time  it  expands 
allow  a  certain  quantity   of  air  to  be  sucked   into  the  bronchi. 
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sthod  recommended  by  Silvester,  and  now  adopted  by  the  Royal  II u- 
iftue  ScM*iety,  efTects  this  jmipode  with  ^rent  cnse  and  otrlaiiily.  It  ia 
carrie<l  out  in  the  followiu^  w;iy.  Tht*  pttlient  is  laid  on  n  flat  flurface 
on  his  back  with  liis  lieitd  niul  sticMilders  bliglitly  raistMl  on  a  pillow. 
The  tongne  ehonld  be  drawn  nnd  hehl  forwai'dn.  The  arms  are  then  to 
be  grasped  just  above  the  elbows,  and  to  be  tliawn  gently  and  steadily 
upwairdd  above  the  head  (Fig.  2511),  in  which  position  they  are  kept  fur 


TO  seconds;  they  are  then  to  Ikj  turned  downwanls,  and  to  l»e  pressed 
for  two  seconds  gently  an<l  firmly  against  the  Hides  ttC  the  thest  ( Kijif. 
SHOj.     These  naovements  are  to   be  repeated  deliberately  about  lifteeu 


yiff.  800.— SUTMler'k  Slelhud— Sxpirktloo. 

les  in  the  minute,  until  nntnral  efforts  at  respiration  are  indncedf 
len  they  are  to  l>e  discontinued,  ami  the  ordinary  means  to  promote 
rcutation  and  warmth  employed.     The  quantity  of  air  introduced  need 
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not  f>e  large;  for,  by  the  law  of  the  difTtnion  or  gases,  if  fi'esh  airH 
only  inlrotluced  into  the  larger  divisions  of  the  br(»ncln,  it  will  ra(>id^ 
and  with  certwinly  find  its  way  into  the  nltiinate  r.amirt<'atioiis  of  the»« 
tubes.  Tliis  last  means  of  inflation  han  tlie  additional  advantage  of 
resembling  closely  the  natnra!  prot-ess  of  respiration,  which  is  one  of 
expansion  from  without  inward*,  and  not,  a8  when  the  month  or 
lows  are  used,  of  pressure  from  within  outwards.  In  one  ea^c  t))e  lui 
are,  as  it  were,  drawn  outwards,  the  air  raen-ly  ruHliinjj  in  to  fill  up  the 
vacuum  that  would  otherwise  be  protluoed  within  the  thorax  by  the  ox; 
pansion  of  its  parietes;  in  the  other  they  are  forcllily  pre?*sed  up  fr 
wilhin,  and  hence  there  is  a  danger  of  rupture  of  the  air-cells. 

Inflation  of  the  Lungs  vrith  Oxygen  Gas  is  likely  to  be 
great  service  in  extreme  cases  of  asphyxia.  I  have  found  Ity  exf»ei 
incnt  that  tlie  contraction  of  tiic  heart  can  1>e  excited  by  infltiting  lUt 
lungs  with  this  gas^  when  the  introduction  of  atmonphnric  air  fails  m 
doing  so;  and  there  are  cases  on  record  in  which  resuscitation  wt* 
effected  by  inflating  the  lungs  with  oxygen,  when  iu  all  probability  i( 
could  not  have  been  eflf'ectod  with  any  other  means.  In  mv  E^say  i>n 
**  Asphyxia"  will  be  fouutl  a  case  of  resuscitation,  in  wliich  dxy^**"  *-^* 
successfully  administered  by  Weeks  a(ler  the  asphyxia  had  coutinneJ 
three-quarters  of  an  hour. 

Whatever  means  of  resuscitation  are  adopted,  they  should  be  coolintieiJ 
for  at  least  three  or  four  hours,  even  though  no  signs  of  life  slinw  ihpni- 
selves ;  and  after  ordinary  respiration  has  been  re-establisbe<l,  tlie 
patient  should  be  kept  quiet  in  bed  for  some  hours. 

The  danger  of  the  supervention  of  Secondary  Asphyxia  after  re- 
covery has  apparently  taken  plac(t  is  much  inrreasod,  and  indii*il  ^ 
usually  brought  about,  by  some  effort  on  the  part  of  the  patient  ilw 
tends  to  embarrass  the  partially  restored  action  of  the  heart  and  liin^ 
The  patient,  being  to  all  appearances  resuscitated,  is  allowed  to  pi 
and  walk  home,  when  the  symptoms  of  asphyxia  speedily  return.  ShonI 
aymptoms  of  secondary  asphj'xia,  such  as  stupor,  laborious  re^piratiu* 
dilatation  uf  the  pupils,  and  convuUions,  manifest  theni.'4elves,  arii^t^L 
rcs|jiration  shouUl  he  immediately  set  up,  and  be  maintained  until  tli4 
action  of  the  heart  has  been  fully  restored.  In  these  caines  I  shoulif 
from  the  very  great  eflleacy  of  electricity,  iu  tlie  somewhat  siiuiL-vrCOi 
ditiou  resulting  from  the  administration  of  the  narcotic  poison^  I* '*'* 
posed  to  recommend  slight  shocks  to  be  passed  through  the  bns«  of  tli 
brain  and  upper  portion  of  the  spinal  cord,  so  as  to  stimulate  the  t^^ 
ratory  tracts. 

Asphyxia  from  the  Respiration  of  the  Noxious  Gases^  sucbAi 
carbonic  a<'id,  is  best  treated  by  exi>osing  the  surface  of  the  U^M 
cold  air,  Ity  dashing  cold  water  upon  the  face,  and  by  setting  up  arCifici' 
respiration  without  delay,  if  the  impression  of  cold  upon  the  surfuct*", 
not  excite  these  actions.  There  is  a  peculiar  variety  of  this  kio'l  *" 
asphyxia,  which  is  occasionally  mi"'t  with  among  infants,  the  true  uAtu** 
of  which  was  pointtni  out  to  me  by  Wakley,  whv>,  as  eoroner,  had  ftb»i'>* 
dant  opp{irtunities  nf  witnessing  it,  as  it  is  not  an  uncommon  cn'Kflf^ 
ttecidentiil  ile;ith  amongst  the  diildren  of  the  poor.     It  is  tlin'  ' 

ill  which  a  child  is  said  to  have  been  ooeWrji'cf ;  the  child,  Hh-<, 
its  mother  or  nurse,  being  found  in  the  morning  suffocated  in  iho  Ik^^* 
On  examinatiou  no  marks  of  pressure  will  be  found  ;  but  tho  ri-lit  -iri- 
ties  of  the  heart  and  lungs  are  gorged  with  bloo<i,  and  tho  Rurl:i 
clearly  indicating  dcatti   by  aspliyxia.     That  thi«  accident  .^  ■> 
result  of  the  uiothui  ovurlaybig  her  child,  is  uot  uuly  evideut  from 


A 


pont-moriem  Appearances,  but  was  clonrly  proved  by  a  meliinehnly  cnne 
gto  winch  I  Wtts  called  several  years  a^n.  in  wiiieli  a  inolhct,  on  waking  in 
iti  inuriiiiig  found  her  twin  infuiits  lyiiiu  dead,  one  on  eneli  side  of  her. 
ere  il  was  evident,  from  ihe  pr>»iiion  of  llie  bodies,  that  she  eouM  not 
lave  overlaid  lx»th.  The  true  c;iu>4e  of  death  is  partly  tlie  inlinlation  of, 
md  stnw  BntfiH-ntion  bVi  tlie  vitiated  air  whieh  aeeumulntes  under  the 
»d-eloLhe«  that  have  been  drawn,  for  the  Bake  of  warmUi,  over  the 
chiM's  hc'fid,  and  partly  the  diminished  supply  of  oxyt^cn.  In  such 
cases,  reNu^tcilntiou  by  artifleial  respiralion  should  always  be  attempted 
If  any  signs  of  life  be  left. 

Aspltyxia  from  the  respiration  of  Carbonlo  Oxlde  is  more  frequent 
than  Surgeons  are  apt  lo  imagine.  As  has  boen  already  stated  in  the 
chapter  on  Knrns,  death  often  lakes  place  in  cases  wliere  buildings  Hi*e 
0»i  fire  from  poisoning  hy  the  respiration  <if  c:ulx)nic  oxide.  Accor-diiiuj 
to  Lehlauf,  it  ift  this  gas  that  is  the  poisonous  nirent  given  off  in  the 
fiiiDes  of  charcoal.  The  etfect  of  the  reHpirali*»n  of  carbonic  oxide  jjas 
lis  to  deprive  the  red  corpuscles  of  their  power  to  carry  oxyijen,  and 
leath  takes  place  rather  frotn  tho  want  of  oxygen  than  from  the  poison- 
iu6  action  of  carboniu  oxifle  iluolf. 
The  inhalation  of  oxygen  Ih  of  service  in  such  cases,  but  it  must  be 
true  in  mind  that  death  is  generally  very  rapitl. 

In  cases  of  Hanging,  death  sc^ldom   results  from  pure  asphyxia,  but 
nsually  the  consequence,  lo  a  certain  degree  at  least,  of  apoplexy,  and 
lommonly  of  simultaneous  injury  of  the  8(>i[iHl  cord.     In   these  catus, 
tieediug  from  the  jugular  vein  may  be  conjoined  with  artitieial  respira- 
tion. 

If  thei*e  should  be  a  ditflculty  in  setting  up  artificial  respiration 
through  the  mouth  or  nose,  as  is  more  esiM^ciatly  likely  to  happen  when 
the  patient  has  been  suffocated  by  hreatltin^r  iu»xious  gases,  or  in  oases 
of  liani»ing,  tracheotomy  or  hiryngolomy  should  at  once  be  performed, 
and  the  lungs  inUaled  through  the  opeuiug  thus  made  in  the  neck. 
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^P  WouvDBOFTnE  (EsopnAGDS  arc  chiefly  met  with  in  cases  of  cut  throat, 
tn  whii'h,  as  has  been  already  stated  in  treating  of  this  injury,  they  occa* 
siun  much  diffletdty  by  interfering  with  deglutition. 

Foamos  Bodies  not  uncommonly  l»ecome  impacted  in  the  ]>harynx 
and  tP8oi>hagus,  and  may  produce  great  inconvenience  by  thcii"  size  or 

I  shape.     Jf  large,  as  a  piece  of  money,  or  a  lump  of  meat,  the  sulmtance 
inay  l»ecome  llxcd  in  the  lower  part  of  the  pharynx  or  the  commence- 
Ineitt  of  the  oijtophagus,  which  is  narrowed  by  tlie  projection  of  the  larynx 
backwards,  and,  compressing  or  occluding  the  orifice  of  the  glottis,  may 
suffocate  thi^  patient  at  once.     If  the  foreign  bo<ly  go  beyond  this  point, 
^^it  usually  becomes  arrested   near  the  termination   of  the  rcsophagns, 
^■When  it  is  small  or  pointed,  as  a  flsh-bone,  pin,  or  bristle,  it  may  become 
^*tnlangle<l  in  the  folds  of  mucous  membrane  that  stretch  from  tlio  root 
of  the  tongue  to  the  epiglottis,  or  that  lie  along  the  sides  of  the  pharynx. 
In  some  cases  it  may  even  perforate  these,  penetr;Uing  the  substance  of 
the  larynx,  and  thus  producing  intense  local  irritation,  cough,  dyspmea, 

■  and  8ii(ri)cation.  The  foreign  btxly,  by  trausflxinii;  the  coats  of  the 
cpsophngus,  may  seriously  injure  some  neighboring  parts  of  importance. 
Thus,  in  a  curious  case  admitted  into  the  University  College  Hospital, 
a  juggler,  in  attempting  lo  swallow  a  blunted  sword,  by  pushing  il.  down 
bis  throat,  i>erforated  the  oesophagus  and  wounded  the  pericardium  ; 
Ucttlh  couoctiucutly  resulted  iu  the  uourbe  of  u  lew  days. 
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The  Symptoms  occaaioued  by  the  impnotion  of  a  foreign  body  in  lite 
fooii  passfigtis  are  aiifBrieiilly  evident.     The  ReiiHaUnn*)  of  tbe  iwitipnU 
who  iisiinlly  romplaina  itf  uneasiness  about  Ihe  top  of  the  slernum,  itll*' 
culty  in  swallowing  solids,  and   perhaps  an  urgent  sense  of  suffocntifti'* 
lead  to  tlie  dctecti(»n  of  the  acc-ident.     Should  any  donht  exist,  the  l?"'^'^^ 
geon  may,  by  introducing  his  finger,  explore  nearly  the  wluile  of  llic^^^^ 
pharynx,  and  eliould  examine  the  oesopliaj^us  by  the  cautious  introductioir 
of  a  well-oiled  prohang. 

If  the  impaction  he  allowed  to  continue  unrelieved,  not  only  m«y  d^ 
gluliiion  and  respiration  he  serioti^ily  inierfered  with,  hul  nU-eratinn  of 
tjie  (esophan;as  will  take  place,  and  abscess  form  either  behind  it  or  be* 
tween  it  and  the  trachea;  or  fat.'il  hfeniorrhage  may  ensue  by  porfor&lion 
or  ulceration  of  neigliboring  blood-vessels. 

The  Treatment  mu»t  depend  upon  the  natnre  of  the  forei^  t>ody 
and  its  situation.  Should  it  lie  large,  bjoekin:;  np  the  pharynx  »o  att  to 
render  respiration  impractii-ahle,  it  may  be  hooked  out  by  the  Surgeon's 
fingers.  Should  asphyxia  have  been  induced,  it  may  be  necessary  to 
perlWrm  tracheotomy  at  onte,  and  to  keep  up  artificial  respiration  until 
the  foreign  b(»dy  can  be  oxtr.icted.  If  it  he  small  or  pointed,  as  n  fish- 
bone or  pin  for  instance,  though  it  have  lodged  higli  up,  llie  Surget>u  will 
usually  experience  great,  dirtlenlty  in  its  reraovnl,  as  it  Incomes  cntungled 
between  and  is  covered  in  by  the  folds  of  the  mucous  mcmbnine,  whei« 
from  its  small  size  it  may  escape  detection.  In  tbeae  cases  an  expand- 
ing prohang  will  be  foutwl  uselul.  After  it  has  l>een  removed,  the  patient 
will  experience  for  some  time  a  pricking  sensation*  as  if  it  were  still 
fixed.  If  the  impacted  hmly  have  passed  low  down  into  the  a?B'»pbagn«, 
the  Surgeon  must  deal  with  it  according  to  its  nature.  If  it  be  <imootli 
and  soft,  as  n  piece  of  meat  for  instance,  it  may  be  pnsheil  down  into 
the  tliroat  by  tlie  gentle  pressure  of  the  probang.  If,  however,  it  be 
rou^h,  hard,  or  sharp-pointed,  as  a  piece  of  earllienware,  or  bone,  or  a 
metallic  plate,  with  false  teeth  attachetUsnch  a  proce*Uu'e  would  certainly 
cause  [>crIbration  of  the  tesophagus,  and  serious  mischief  to  tbe  parti 
around;  in  these  circumHianees,  therefore,  an  attempt  at  extraction  should 
be  made  by  means  of  lung  slightly  curved  forceps,  constructed  for  tltc 
purpose. 

The  foreign  body  occasionally  becomes  so  firmly  impacted  in  the  pha- 
rynx or  oisophagiis,  that  the  employment  of  any  degree  of  forco  for 
extracting  it  would  be  attended  with  danger  of  perforating  the  oe^'tpUa- 
gns  or  tran^<fixing  ttie  large  vuHsels  of  the  ni%k;  in  these  circuuistanees 
It  may  become  uecesnaiy  to  o|»en  the  tnlw  and  tlius  remove  it.  Tho 
operatio!»  <if  Pharyngotomy  or  CEsophagotomy  is  seldom  cnlled 
for;  if  required,  it  ujay  be  [leiftn'med  hy  making  an  incision  about  four 
inches  in  length  along  the  anterior  border  of  the  left  sterno-mastoid 
muscle,  the  a'sophagus  naturally  curving  somewhat  towards  the  le(\  aide. 
The  dissection  must  then  I>ecarried  with  great  caution  between  the  carotid 
bheath  and  the  larynx  and  trachea  in  a  direction  hackwarda,  the  omo- 
hyoid muscle  having  been  divided  in  order  to  afford  room.  Care  inuat 
bi'  taken  iu  tlu»*  deep  dissection  not  to  wound  either  of  the  thyroid  arte- 
ries, more  C8i>ecially  the  inferior  one.  which  will  Ihj  endangered  by  carry- 
ing the  incisions  too  low.  When  the  pharynx  or  the  uesopbagus  ba» 
been  reacheib  a  sound  or  catheter  should  be  passed  through  tbe  mouth 
into  this  cavity,  and  pushed  forwards  s/>  that  its  point  may  causc  the 
walls  to  project,  an<I  thus  serve  as  a  guide  to  the  Surgeon.  Tltia  must 
then  be  cut  upon,  and  the  aperture  thus  made  iu  the  gullet  enlarged,  by 
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monns  of  &  prolte-pointcd  bistoiir}",  to  a  sutTicicnt  size  to  allow  the  re- 
moval of  the  extrAiiei)U4  Bubslani'e. 

Ilnrd  and  |>erf(;<'lly  iiKlijj^esliltle  foreign  bodies, such  as  nrtifictal  tectli, 
arc  soinvliraes  nccideiitally  swnllowed  dtirini;  sleep  or  an  epileptic  fit, 
ftiid  pnnsin;^  through  the  i>lmrynx  and  cfftophngiis,  drop  iniotlic  f^tomnch, 
In  these  circumstances,  there  are  two  c'Hirscs  open  to  tlie  Surgeon; 
either  to  endeavor  to  extract  the  foreign  substance,  or  to  leave  it,  and 
allow  it  to  pRSS,  if  possible*  per  a»u$n.  1  think  that  the  line  of  practice 
to  be  ftdlowred  shouh!  depeu<)  on  whether  llie  foreign  \ux\y  produce  irri- 
tation in  the  stomach  or  not.  If  it  Irritate,  giving  rise  lo  continued 
efforts  at  vomiting,  it  sliontd,  if  possible,  be  extrncteil.  In  order  to  do 
this,  an  ivory-lmlled  probnuLr  should  HrHt  be  passed  in  to  ascertain  the 
situation  of  the  foreign  body.  Alter  this  has  been  heard  and  felt,  we 
may  adopt  the  plan  sucrcssfully  empU>yeil  by  Little — who  removed  a 
hooked  pintc  containing  live  artificial  teeth  Trom  the  stomach  of  a  woman 
— of  intr(»ducing  a '^coin-catcher"  so  as  to  search  for,  secure,  and  llicn 
extract  it.  In  doing  tliis,  there  is  of  course  a  great  probability  that  the 
mass  will  be  drawn  up  sideways;  and  that  it  uiny,  if  broad,  hitch  in  the 
jjharynx,  whence  it  must  l>e  dettit^hed  as  well  as  the  Surgeon  can  mnnage 
by  a  jtidicious  combination  of  force  and  skill.  Slioidd  the  foi*ciitn  body 
be  small,  as  a  coin,  or  even  angular  and  shnrp-pointeil,  as  a  phi te  with 
artificial  teeth,  and  should  it  not  irritate  lite  storoaeh.  it  lind  better  l>e 
left  lo  pass  through  the  intcstiues.  Wlicn  it  is  thus  left,  the  patient 
should  neither  tnke  purgatives  nor  opiate^.  Hotli  are  injurious:  the 
purgatives  l>y  increasing  tlie  irritation  of  the  bowels  and  tlie  chance  of 
ir  being  wounded  by  sharp  and  projecting  points  from  the  ])late;  the 

»iatcs  by  arresting  its  progress.     The  Inftter  plan  is  to  keep  the  patient 

bed,  |)erfectly  quiet,  nnd  to  give  him  an  abundance  of  )>ulta('eouB  food. 

adopting  this  plan  I  have  euci-eede<1  in  getting  a  gold  plate,  with 

reti  niulnr  teeth  and  a  slmr[>  curved  clasping  book  nt  eaeh  end,  to  pass 
honl  the  slightest  ditficidty  or  pain  four  days  after  it  whs  swallowed 
a  gentleman  about  J5  years  of  age.  No  attempt  neetl  ever  be  made 
extract  small  coins  from  the  stomach,  as  they  will  always  cosily  paas 

iruugh  the  intestinal  canal. 
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INJURIES  OF  THE  CHEST. 


Wocvns  or  thk  CHK»T-WALia  are  not  of  such  fi*equont  ocearrence 
Bow  as  rormcrly  in  the  days  of  duelling.  The  srift  tissues  may,  however. 
He  contused,  torn,  or  cut.  The  tboiarii.-  museles,  especially  the  pwt«»nil«, 
Hre  sometimes  riiptured  by  (oree  applied  lo  the  arms  when  nixlueted  or 
Hiiserl  above  the  head.  The  great  perioral  mni^cle  has  been  torn  in  a 
Hoy  who  attempteil  to  drop  fri)m  hand  to  band  tlir-ee  rungs  of  a  bidder 
Hi  a  time.  Kxtravasat.ion  of  blood,  and  even  inflammation  and  abscess 
may  result  from  such  injury.  Subpectoral  abscess  may  occur  from  in- 
iry  of  the  pectoral  muscles,  or  of  the  areolar  tissue  l>enenth,  or  it  may 
u*m  wtihout  any  apparent  cause.  The  pus  must  he  evacuated  early. 
Ids  may  be  done  by  making  an  incision  through  the  akin  nnd  then  tear- 


THK    CHEST. 

jifter  tlie  mannpr  reeonimen»t« 
«*f  »ubmufttMiIar  or  deop-^eate^l  iibst-oswa. 
remhs  t1i«ir  principal  int4?re9l  ami  importnticfl' 
_   -ijiinr  t>f  thtL'  lunges,  heart,  (tr  larjjer  blood-veswl*.] 
.-^  ^une  are  w<iiut<tL'<l,  the  injury  ilitTer^  in  iiolhingj 
.tiitT  parts  of  the  Uody;  except  that  il  if*  uanallf] 
>  r«|K:oinlly  the  case  when  tlie  muscular  paricMi] 
!  r  the  Snr«con  be  iu  rtoubt  whether  the  aivitf  t 
■  I    t  rated  or  not,  he  may  en<1eav<»p  to  iis4jertaiii 
imitiiition  with  the  finger;  hut  he  slmuM  nevtf 
-t  belter  tor  him  to  wait  and  to  be  g^nifletl  in  litlj 
•tii9  that   manifest   themselves,  rather  tlimi,  li 
111  the  risk  of  converting  it  into  what  he  drcaf 
t«uuuU  of  the  chest. 


INJURIES  OF  THE  LUXO. 

or  THE  Lungs  may  hflppen  from  severe  blows  on  iliech 
iHh  rrom  horaebnt-k  or  kicks  in  the  side.    It  may  be  coiMphfiit 
r  one  or  more  ribs,  usimlly  at  the  posterior  part.    B 
.v».xs»ai-ily  a  eoncomitant  of  the  injury.     The  symptoms  a 
Aft.«*r  the  rceeipt  of  the  blow,  the  palirnl  is  seiuwi  wi 
-<   ''Teathing,  which  is  apt  to  become  paroxysmal,  so  m 
nm.     There  is  expectoration,  at  first  of  mucus  uutin 
Oil  listening  to  the  chest,  coarse  ci'epitrttion.  with  » 
ii  |M?n-'US8ion,  will  be  foimtl  towards  the  posterior  part  of 

Jm  tor  some  dnys,  or  pitssibly  week**,  the  patient  is  seizfl  wilh  * 

t.  M'pions  expectoration  of  dark,  coagulated,  viscid  blo.^1;  wl 

1  timy  l)e  tinged  for  some  time  nfterwai*ds.     The  dyspmcn  »ni 

I  ^  .-me  much  relieved  by  this  expectoration, and  recovLTV  gr«I 

tKcs  pince. 
. .   i3  prubnbte  that  in  these  cases  the  lung  is  ecchymosed  at  the  ti 
t>f  ihv  injury,  and  that  the  bloo«l  extravasated  in  its  tissue  grniluftll, 
Urv>ikH  <lown  wlien  it  is  discharged  i>y  coughing  in  the  viscous, « 
citA^uhited  state  alK)ve  describe*! — very  different  from  the  florid  fro 
•puldiu  of  recent  lung-wound. 

Utt^uHEOFTHK  LvNO  from  external  violence  has  occasionally  1 
oluM'Vved  with,  liul  in  some  instances  without,  fracture  of  the  ril)^ 
othrr  sign  of  injury  to  the  thoracic  walls.     The  symptoms  nud  pen*" 
oucncoM  of  such  an  injury  closely  resemble,  indeed  are  idenliciil  •i^'jt' 
Uu«Mi>  of  a  wound  of  the  luug;  tlieiv  bi'ing  expectoration  of  froihv  I'l* 
|it)cuuio-lhornx,  perhaps  emphysema  and  subsequent  pneumonia.   flifi'Jp 
\vi>  duugerous,  these  injuries  are  not  necessarily  fatal;    but  recovf 
UiMV  tJikff  pifti'c  as  alXcr  an  ordinary  open  wound  of  the  lung. 

\\'c»VNi>  OK  riiK  LtNii  is  the  moat  cou»mon  snd  one  of  the  most  »<'riot<* 
itoiupli(-ations  nf  injiiries  of  the  chest.  It  may  occur  without  any  oxtvro^' 
Wound,  from  theciulsof  a  broken  rib  being  driven  inwards,  laceraliii?  tl»r 
idvum  and  iH'netraling  the  pulmonary  tissue;  most  frequently,  however 
U  haplKfUft  from  a  penetrating  woutid  of  the  citest,  by  stab  or  tniUrU 

The  Symptoms  are  sutHciently  widi  marked.     There  is.  in  tb«  tt* 
place,  the  luuiiediate  sliock  that  usually  accom|uinies  tho  int*'  ' 
iu'vern  Injury,  in  this  case  amounting  to  extreme  collapse.      I 
U  h\.  the  Knuie  limo  seized  wiMi  eonniderable  ditDculty  of  b  •  i: 
nrnplratiou  being  alidominal;  this  is  followe<i  by  much  tn  '.!;  ^^  ••'  i 
luting  cough,  and  the  expectoration  of  frothy  bloody  luucuu,  or  pcfl 


it 
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large  qimntilics  of  pure  blood.  If  there  be  an  exlcriiRl  ofvening,  the  air 
may  )>a>^s  in  and  out  during  tlie  act  of  brenthing;  and  emphysema,  pneu- 
inoihoinx,  or  pnoiirnonia  will  speedily  supervene.  On  anseultnting  the 
chest  iminodiatcly  after  the  inflietion  of  the  injury,  a  loud  rough  crepita- 
tion will  be  lUslinetly  audihle  nt  nn<l  around  the  neat  of  lesion. 

Complications. — The  principal  dfingers  ntti^nding  a  wound  of  the 
lung  iirisf  from  the  Bleeding,  both  exlerual  and  internal,  the  oecurrenoe 
of  Un'niothorax,  Emphysema,  Pneumothorax,  Pneumonia,  and  Rm- 
pyema. 

I.  The  Hsemorrhage  is  UHually  abundant  and  often  fatal  ;  the  pa- 
tient vomiting  or  spilling  up  a  large  qunntity  of  florid  and  frothy  blnod, 
by  whieh  he  might  be  choked.  If  it  do  not  prove  fatal  by  the  second 
day,  this  bloody  ex|>ecioration  generally  ceases  in  a  great  measure  in 
the  course  of  forty-eight  hours,  giving  way  to  sputa  of  a  more  rusty 
character.  If  the  exierital  wound  be  very  free,  there  may  aUo  be  copious 
bleeding  from  it;  but  not  unfrequently  tlie  blood  finds  its  way  into  the 
pleural  sac  rather  than  through  the  external  aperture,  and  accumulates 
in  it;  and  death  may  arise  either  from  the  exhausting  ctfects  of  this 
internal  and  concealed  ba'morrhage,  or  from  suifocation  through  the 
pressure  exercised  on  the  lungs  by  the  blood  in  the  pleura.  Although 
bloody  expectorntion  to  bome  extent  nt  least  is  an  almont  necessary  and 
invariable  accompaniment  of  a  wounded  lung,  3'et  I  have  seen  a  lacera- 
tion in  that  organ  three  inches  in  length,  occasioned  by  the  projection 
of  broken  ribs,  which  proverl  ftitid  on  the  seventh  day  by  hiemoihorax 
and  pleuritic  etTusion,  unattended  by  any  expectoration  of  blood,  ex- 
ternal hiemorrhage,  or  other  positive  sign  of  wound  of  the  lung.  The 
blood  In  these  cases  would  probably  be  intiltrnted  into  the  loose  tissue 
if  the  lung  around  and  above  the  wound,  where  it  wonlil  coagulate  so 
to  oticr  a  barrier  against  its  escape  into  the  bronchi,  while  it  was 
ting  poured  out  where  least  resistance  was  offered  to  it — viz.,  at  the 
tint  of  injury  in  the  pleura.  The  symptoms  of  this  internal  hicmor- 
inge,  Heemothorax,  ate  those  that  generally  characterise  loss  of 
loo<l,  such  as  coldness  an<l  pallor  of  the  surface,  smnll  weak  pulse,  and 
tendency  to  collapse  with  increasing  dy8[nnTii.  The  more  special  signs 
lusifrt  in  au  inability  to  lie  on  the  uninjured  side,  with,  in  eictreuie  cases, 
btilging  of  the  intercostal  spaces,  antl  an  ccchymoswl  condition  of 
10  posterior  part  of  the  woinided  side  of  tlie  chest.  The  most  im- 
portant signs,  however,  nre  those  that  are  furnished  by  ausctdlalion. 
^^8  the  blood  giavitalea  towards  the  back  of  the  chest,  between  the  jws- 
Kerior  wall  and  diaphragm,  there  will  be  gradually  increasing  dulncss  on 
percussion  in  this  situation,  with  absence  of  respiratory  murmur;  the 
other  portions  of  the  lung,  however,  admitting  air  freely. 

An  ecchymosis  of  the  loins  describeil  by  Valentin,  and   noticed  by 
Larrey  and  others,  o<'casioned  by  the  tiltration  of  the  blood  through  the 

Kound  or  rent  in  the  pleura  costalis  inio  the  areolar  tissue  of  the  chest, 
IS  been  looked  upon  by  some  Surgeons  as  pathognomonic  of  hfemo- 
thorax  ;  its  importance,  however,  is  Hecondavy  to  that  of  the  unsculta- 
lory  signs,  as  in  raanj-  cases  it  has  not  been   met  with,  and  iu  others  of 

rn-pcnctr:iting  wounds  of  the  chest  it  has  occurred. 
2.  Emphysema,  or  the  infiltration  of  air  into  the  areolar  tissue  of 
llielK>fly,aiid  Pneumothorax,  or  the  accumulation  of  air  into  the  cavity 
of  the  pleura,  are  not  unfreqncnt  complications  of  a  wounded  lung, 
although  not  by  any  means  invariably  met  with.  These  Hccidi;uts  more 
commonly  occur  when  the  external  wonml  is  small  and  oblique,  tlian 
when  it  is  large  and  direct,  and  often  happen  in  those  cases  in  which  the 
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Inng  is  punctnred  hy  a  fractured  tib,  without  there  l)eing  any  exterfl 
wotind.     In  the  mnjority  of  cni^es,  emphvtfeinn  nnd  pneumothornx  <>ofl 
logiiLher,  hut  eillicp  may  bo  met  with   separately.     The  ineehanUin  ■ 
traumatic  emphysema  is  most  commonly  as  rollows.     The  eohtal  picifl 
bciui^  woundcdf  and  the  liin<T  inJiirtMl,  a  quantity  of  air  is  sucked  ill 
the  pleural  sac  at  every  inspiration,  either  through  the  exleriiiil  wotiill 
or,  if  none  exist,  from  the  hole  in  the  lun^,  thus  giving  rise  to  pnetinj 
thorax.     At  every  expiration,  th<^  air  that  thusnocuroulates  in  thcjfli'ufl 
sac,  ht'ing  uoiupressed  by  tlic  dt'scviil  of  tlie  walls  of  the  cliest,  in  piiin|jl 
into  the  areolar  tissue  around  ttio  od^es  of  tin*  wouml  ;  and  if  this  In;  M 
liqiie  and  valvular,  being  unable  to  cttctipe  wholly  throui^h  it,  it  lintlsfl 
way  at  each  suceee<ling  respiration  further  into  ttie  large  areolar  iitjuifl 
fli-^t  about  the  trunk  and  neck,  and  cvL'iitunlly,  perhaps,  into  tlioseV 
the  bo<iy  generally.     Though  this  is  the  way  in  which  empb3'acma  iimiallr 
occurs,  it  may  be  occasioned  otherwise.     Thus,  for  instance,  1  hud  omt 
under  my  cure  a  woman  whr)  had  extensive  emphysema  of  the  areolar 
tissue  of  tlie  trunk  from  fractured  ribs,  but  without  any  pneumoiliorax, 
the  lung  having  heen  woutitlotl  at  a  spot  where  it  was  attached  to  ik 
wnlls  of  the  che»t  by  old  adhesions,  nnd  the  sir  having  passed  through 
them  into  the  areolar  tissue  of  the  bo<ly,  without  first  entcnn|z  the  ciivity 
of  the  pleura.     Hilion  lias  deseribctl  a  form  of  traumatic  eujpIiyseiD* 
that  arises  from  the  rupture  ot  an  air-cell  or  hronchus  without  nay  a- 
lernal   woun<l.     The  air,  passing  into  the  posterior  mediastinum,  ftn<l 
fin<iing  its  way  alonjj   the  nerves  and  vessels  in  this   situfltion,  escRiici 
through  the  cervical   fascia  which  closes  the  upper  part  of  the  timrxx, 
and  thus  reaching  the  neck,  diffuses  itself  along  the  sheaths  of  the  art**- 
ries  and  nerves,  along  which  it  Hnds  its  way  into  the  limbs;  its  ap|>^ar- 
nnce  in  which  is  first  imlicuted  by  its  extending  ab>ng  the  course  nf  llm 
vessels.     When  emphysema  is  complicated  witji  fraetuie  ofllie  ril)s,an(l 
the  air  surrounds  the  iVuctured  ends  of  the  bones,  1  have  seen  exua^t'e 
sup])uration  in  the  areolar  tissue,  so  that  the  broken   parts  of  tliL'  fniL"* 
lured  ribs  lay  bathed  in  pus.     This  will  occur  when  the  emphyt'tna  i» 
the  result  of  puncture  of  the  lung  by  the  broken  ril>,  without  any  nvund 
in  the  skin. 

The  Symptomn  of  Emphysema  are  very  distinct.  There  is  a  puffr 
swelling,  pale  and  crackling  when  pressed  upon,  at  first  confiueil  to  i!»c 
neighborhood  of  the  wound,  if  there  bo  one  externally  ;  if  noi,  making 
its  ap|)earance  opposite  the  fractured  ribs,  and  gradunlly  exteudingovtr 
the  upper  part  of  the  trimk  and  neck.  To  these  parts  it  is  ususllv 
limited:  in  some  cases,  however,  which  are  happily  rare,  the  swelling 
becomes  mure  general,  the  iKHly  being  blown  up  to  an  enonnous  ^if^y 
the  features  effaced,  the  movement  of  the  limbs  iutcrfercil  with,  ri'.s|iir»' 
tion  arrested,  an«i  suffocation  consequently  induced;  after  death,  ;»iili« 
liecn  found  in  all  the  tissues,  even  under  the  serous  coverings  of  the 
abdominal  organs.  In  iraumatir  ptteitmothoraj'  the  auscultatory  plKfoo- 
niena  are  very  distincily  marked;  there  is  a  diu)inution  or  coiupl«t" 
absence  of  the  respiratory  murmur  and  of  vocal  fremittis  on  the  aff««l 
side,  with  a  loud  tympanitic  rcwjnanceon  percussion,  |>uerile  n.'Hpir»li( 
in  the  sound  luug,  and  considerable  distress  in  breathing. 

3.  Pneunxonia  is  an  invariable  sequence  of  wound  of  a  lung, 
constitutes  one  of  the  great  secondary  dangers  of  tlds  injury  ;  the  iiiOi 
mation  necessary  for  the  ix'pair  of  the  wound   iu  llie  organ  having 
quently  n  tendency  to  extend  to  some  distance  around  the  part  injui 
nnd  not  uncommonly  to  terminate  in  abscess.     Traumatic  piieiitnoBM 
reijembles  in  all  its  syniptomS}  auscultatory  as  well  as  geueral,  the  i^^x^* 
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•Ibio  form  nf  the  rtiBpaHC.  Tliere  arc  the  same  orppitation,  dnlncss  on 
tei-cti8iiioii,  Mu\  tdtuilai*  iH-eaihing,  uk  heitulisiitinii  atlvanoen;  with  rusty 
ijmln,  much  liiigwl  wiih  hlomi  in  the  early  slngos.  It  ilitTers,  however, 
rom  the  idiopathic  tbnn  in  liavinjf  less  lemlcnrv  to  tlitfiine  itself  through- 
hit  the  Utnn^  kimI  in  I'eing  limited  to  the  ncigliborhood  of  tlie  part,  and 
lo  thi*  i^ide  ihnt  i«(  injured.  Hence  iL  may  occur  in  any  part  of  the  Inng 
p-the  nppcr  and  mid«lle  lohea — and  only  inv»d»*s  the  base  of  the  organ 
fthat  happen  to  he  the  sent  of  w«»nn<).  It  Iimb  aUo  a  i^reater  ti*ndeney 
Jian  the  itliopathic  form  to  terminate  in  abncefts,  which,  however,  is 
»flen  dependent  on  the  lodgment  of  some  forei;;n  body,  such  as  a  piece 
If  wadding  or  chuhing,  in  the  flnhstance  of  the  organ.  Traumatic 
liieiimunia  is  aleo  U8unlly  more  sthenic  than  Ihitt  wliich  arises  from  con- 
ititutionnl  causes,  and  is  attended  by  more  acute  and  active  febrile  dis- 
iirbnnco. 

4.  Pleurlay  and  Empyema — Whenever  the  pleura  is  wounded, 
rhether  it  he  by  a  frncturc'd  rib  or  hy  direct  open  wonnci,  nnd  whether 
he  lung  Ik*  injured  or  not,  pleurisy  necessarily  sets  in.  nnd  the  repair  of 
he  injnry  in  tiie  serous  membrane  ia  elfectcd  hy  the  effusion  of  lymph, 
rhieh,  in  nil  eases  in  whirh  the  pulmonic  pleura  is  injured,  and  heuce  in 
ill  cases  of  wounded  lun^^  causes  adhesion's  between  it  and  the  costal 
pleura,  and  thns  oiilitenites  to  a  certain  extent  the  serous  sac.  If  this 
iflainatation  run  too  lii>;!h,  if  the  constitution  be  unsound,  or  if  blood  or 

foreign  body  bo  lodged  in  the  cavity  of  the  pleura,  there  will  be  effn- 
on  often  to  a  very  considerable  extent.  The  fifnscd  fluid  is  usnally 
brbid  scrum,  full  of  f1  tikes  of  lymph,  which  often  adhere  in  large  layers 
i>  the  inside  <if  the  chcst-wnll  ;  it  is  generally  mixed  with  t»l'joi|  f^rom 
ic  woundcil  lung.  This  cfTuKion  will  take  place  xary  rnpiiUy,  «o  as  to 
klf  fill  one  •^ide  of  the  ehest  in  three  or  fonr  dnys,  Kveritunlly,  there 
>ny  lie  ^uppnration.  The  exiKtcnce  of  these  eft'nHi«»ns  of  serum  and  pus 
lixed  with  lymph  and  blood,  nuiy  be  recognised  by  the  ordinary  anseuh 
llory  signs;  dutncss  on  percussion  and  absence  of  respiratory  murmur 
t  the  lower  and  posterior  parts  of  the  chest,  np  to  a  level  that  has  a 
rn'lual  teniiency  to  nseend,  and  that  vnries  aecorrlin«i  as  the  patient  is 
yritfhtor  recun>ben!,  with  icgophony  nt  the  upper  border  of  the  fluid, 
nil  at  last,  the  whole  side  of  the  chest  Iwing  tilled  with  flnid,  there  is 
krtipU'te  absence  of  all  breath  and  voice  sounds  and  of  voi*al  fremitus, 
lib  increase  of  size  on  measurement,  bulging  of  tite  intercostal  spaces, 
riTipression  of  the  lung  against  the  spine;  nnd,  if  the  left  pleura  be 
Icflf  cltBplat'cnient  of  the  heart  towards  the  right  side;  if  the  riglit 
eiim  lie  ilic  seat  of  the  accumulation,  descent  of  the  liver  below  ita 
»nnal  level.  When  the  pleuritic  effusion  and  extravasation  reach  such 
Ucgrce  as  this,  there  is  necessardy  great  dyspnoea,  and  death  will 
^H^ly  K|K*e<]ily  cn^u*>. 

Hfjbllapse  of  the  Xiung  in  wonnda  of  the  chest,  consequent  npon  the 
[t!on  of  the  atmospheric  pressnre  on  the  outside  of  the  organ,  has  been 
ore  frequently  8|M»kcn  nl»out  than  seen.  The  chest  may  be  largely 
>ened,  and  the  full  presBure  of  the  atmosphere  allowed  to  act  on  the 
iter  Riirface  of  the  lung,  and  yet  no  coll;tp»e  of  this  organ  takes  place. 
he  lung  in  such  cases  may  be  seen  rising  and  fulling  at  the  bottom  of 
ic  wound.     When  colhipse  of  the  Inng  occurs  in  the  earl^*  stage,  it  ia, 

believe,  owing  to  compression  by  the  air  sucked  into  the  cavity  of  the 
lieu ra  by  pneumothorax.  In  the  latter  stages,  it  may  be  due  to  com- 
ire^"ion  by  hicmotborax  or  empyema. 

The  Prognosis  in  wounds  of  the  lungs  is  necessarily  extremely  nn- 

vorable,  btitlens  so  than  that  of  aicailar  injuries  of  most  uf  the  other 
VOL.  I. — iO 
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viscera.  Tlie  dans^er  will  depend  greatly  upon  the  mode  of  infliction  of 
the  wound  aiKl  \is  extent.  If  tlie  lung  he  wininUetl  hy  Ihe  sharp  rml  of 
ft  hroki-n  lili,  recovery  usually  ensues.  Punctured  wound*  of  the  cM, 
penetriiting  llie  Inniis,  are  alwiiya  very  serious-,  but  here  the  dang^^r  will 
depend  |mrily  on  the  depth  or  penetration,  partly  on  the  sixe  of  tin 
instrument  tliat  oeca.sious  the  wiiund.  The  nearer  the  wound  poiietrxtft 
to  lh(:  root  of  the  hinjrs,  tlie  greater  is  the  danger  from  ha'uiorrhage  hy 
the  impiicntion  ol*  ihe  htrger  vasenlar  trunks.  Gun-*»hoi  woumU  ol  the 
chest  are  fur  in^re  dangerous  than  slnhs,  owing  partly  to  the  laivrntioii 
atlendunt  on  a  bullet-wound,  hut  especially  to  ihe  lodgment  of  ihe  ImlKt 
or  other  foreign  hodiea.  Uulhrie  btates,  that  luoie  thim  half  of  tlitrbi^ 
who  aie  shot  through  the  chest  <lie.  After  the  battle  of  Tonlousi', of 
106  such  cases,  nearly  half  died  ;  and  of  40  cases  at  the  Hotel  Wicn,  li^ 
died,  or  147  iicneiraiiiig  gnn-shot  wounds  of  the  chest  occurring  in  tlie 
Crimean  War  in  ihe  Brili>th  anny,  li!0  died  ;  andMouatand  Wyatt  ♦'tsic 
that,  of  200  eases  of  pcuL'tmiioi;  wounds  of  the  chest  otrt-urriny  in  ihe 
Bnssinn  army  at  the  siege  of  Schaslopol,  and  treated  at  Sirapheri*)Mil, 
only  three  recovered.  Tlie  Russian  Surgeons,  however,  do  n(»t  bleed  in 
these  cases,  but  use  di<:itidis  jitsiead.  Clteuii  stales  that,  in  tli<!  Froiidi 
army  in  the  Crimea,  of  .50!$  cases  ol' penetrating  woumls  of  the  chi-st,  <iil 
were  fatal.  Lougmore  remarks  that  the  apparently  great  mortility  >u 
the  Crimea  returns  was  l«rgely  duclo  the  proximity  of  the  fleld-hns|iiUi« 
to  the  trenches  where  the  patients  were  wounded  ;  if  they  had  becit 
wounded  in  the  ordinary  circumstances  of  a  battle,  many  of  them  wouU 
never  have  reached  an  hospital.  The  great  danger  and  principal  cause 
of  death  in  these  injuries  is  nnqueslioualily  the  hieinnrrhnge  that  eiiiiui'^ 
This  m:iy  prove  immediately  fatal  if  one  of  the  larger  pulmonary  vcWn 
be  divided.  As  ihe  hUediiig  is  most  abundant  aL  and  shortly  afliT  Hie 
receipt  of  the  wouml,  Heiuien  states  thai,  if  the  patient  survive  the  IhinI 
day,  great  ho])cs  m.iy  l>e  cntcrLuiued  of  his  recovery.  After  ihi*  i  - 
the  chief  source  of  danger  is  the  ijccurreuce  cif  inflammation  of  tht; 
and  pleura,  the  extent  and  severity  of  which  are  greatly  increoMnl  i** 
gun-shot  injuries  by  the  frequent  lodgmi*?»t  of  foreign  bodies  wiiliin  lli** 
chest.  The  Immediate  cause  of  death  at  this  stage  is  uiidoubtcilly  l^** 
acenmulation  of  inflannualory  eHusiun  in  the  pleural  cavity,  as  lIlT 
direct  consequence  of  the  pleurisy  developed  by  the  injury.  This  el 
Bion  is  often  very  rapid,  and  may  prove  fatal  from  the  fourth  to 
eighth  day.  PJmphysema  is  seldom  a  dangerous  comptieatlim,  thoi 
it  may  become  so  if  very  extensive  and  allowed  to  increase  unchmrJiod 

Jt  L>oth  lungs  be  woiituled  at  the  same  time,  the  result  is  alni(»st  iuev^' 
tably  fatal,  either  by  the  Hliutuluut  hiemorrhage  sutfoenting  ov  rxhau» 
ing  the  patient,  or  else  by  induction  of  asphyxia  in    consequence  of  a/ 
being  drawn  into  both  the  pleural  sacs,  an<l   thus,  by  comprestting  th 
lungs,  arresting  reapiraliou.     This,  however,  does  not  neres^arily  roeulu 
and  there  are  a  sutUeieut  numl>er  of  cases  on  record  of  recoveries  afli 
slab  or  bullet  wounds  traversing  hoih  sides  of  the  chest,  to  show  tlu 
collapse   of  the    Inuj^s  and  consequent  asphyxia  does   not  lu-eessiiril 
result  from  this  dotd^le  injury,  whreh  indeed  has  also  been  <lelermintf 
experimentally  on  Jinimals  by  Ornveilhier. 

The  Treatment  of  wounds  of  the  chest,  implicating  the  lungs,  mat 
have  reference  to  various  sources  of  danger  thai  have  just  been  ind 
calcd. 

The  XiOoal  Treatment  is  very  simple.      If  the  wound   have 
made  by  a  bullet,  all  foreign  bodies  that  are  within  reach  should  be  ti 
tracted.     If  there  be  auy  dilllculty  iu  doing  this,  it  may  bo  Dcccs&ary 
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enlnr^e  tlie  aperture;  >>ut  the  Surgeon  must  not  go  too  doepty  or  per- 
eerveringly  in  searrh  of  them,  lest  lie  excite  more  irrilalion  than  the  Tor- 
eijjn  htiriy  wouM.  Light  WHter-clressina;  sliouUi  then  be  applieil,  no 
•tteropt  bein;;  innde  to  elosc  the  Rperture,  so  tlmt  the  escape  of  any 
extraneous  sulistaiice  that  may  have  been  left,  or  of  extravasatod  blood, 

^bay  iu»t  be  interfered  with. 

"^If  the  wound  he  a  clean  puncture,  witltont  escape  of  air  or  mnch 
hieiQorrhfise,  the  edges  may  l>e  brought  together  and  elosed  by  means 
of  fttitiMtea,  plasterA,  nnd  collodion,  so  thai  ilie  bleedincr  may  be  arrested, 
and  the  patient  enabled  to  breath  with  more  ease.     Sltoiild  the  wound 

(2  !ar«ie  and  deep,  blood  and  air  issuing  freelv  throti^h  it  from   the  In- 
li-t;d  Ittn^,  it  should  ncft  be  closed,  but  the  patient  should  be  laid  on  the 
ounde<i  ttide,  nnd  a  piece  of  water-dres^ting  applied,  otherwise  emphy- 
ima  or  hcemotliomx  will  eertairdy  oeeiir.     In  either  case,  the  wall  of 
the  chest  on  the  injured  side  should  he  fixed   by  long  antl  hrond  strips 
_of  piaster,  an  aperture  l>eing  loll  between  the  strips  opposite  ti>  the  scat 
injury.     Mouat  states  that  the  best  results  have  followed  thrs  prao- 
;e  in  the  army. 

In  wiiuiuU  of  the  chest-walls,  the  intercostal  arteries  usurilly  seem 

esca|}e;  r^r  at  least,  if  wounded,  they  do  not  often  l)leed  in  a  trouble- 

vme  manner.     Shoubl  profuHe  hreutorrhage  occur    from  this  source,  [ 

ieve  that  the  only  safe  moilu  of  arrestini^  it  is  to  open  up  the  wound, 

kI,  if  necessary,  to  enlarge  it  so  as  to  reach  tiie  bleeding  vessel.    Should 

lis  fail,  compression  must  be  trusted  to.     An  infinity  of  devices  have 

*n  recommended  for  tlic  sup|>ression  of  this  kind  of  hfcmorrha<ro;  hut 

•y  ai'e  for  the  most  part  more  ingenious  than  useful  aud   but  little 

iplicahle  to  practice,  and,  indeed,  the  cDm[)lication  is  so  rare  in  chest 

"woiintlM,  lliHt  it  is  needless  to  describe  them, 

'Wounds  of  the  internal  mammary  artery  are  rare,  considering 
^k  ex]Misetl  situation.  They  may,  however,  occur  if  the  chest  be  peue- 
^Bated  in  front  through  the  intercostal  spaces  or  costal  cartila^^et^.  The 
^^ijger  in  the^e  cases  is  from  the  hiemorrhnge  taking  place  slowly  into  the 
Hbterior  mediastinum,  or  into  one  *>(  the  pleurie,  without  any  external 
l>]eediug  revealing  the  mischief.  If  the  wound  of  the  vessel  be  ascer- 
tained, an  attempt  sliould  be  made,  by  enlarging  the  external  aperture, 
Xo  6«i2e  and  ligature  the  bleeding  ends,outting  directly  down  upon  them 
through  the  injured  intcrco.stal  space;  or  the  vessel  might  even  be  foU 
luwed  beneath  one  of  the  costal  cartilages,  if  necessary,  by  cutting 
thi'OUi^h  this.  Should  mnch  blood  have  already  been  extravasated,  this 
knuat  be  removed  through  the  external  woun<l,  by  the  introduction  t>f  a 
rcmalo  catheter,  or  by  the  application  of  a  cupping-glass  over  it,  and  the 
oaae  then  treated  like  one  of  etl'usirm  into  the  chest. 

In  the  Constitutional  Treatment  of  these  injuries,  the  flrst  indi- 
Ostion  consists  in  diiniuishinor  the  quantity  and  force  of  the  blood  cir* 
«3ulating  through  the  lungs,  and  thus,  by  lessening  the  impulse  of  the 
Iteart  nnd  increasing  the  tendency  for  the  blood  to  coagulate  in  the 
apongy  pulmonary  tissue  ami  smaller  ve<iseU,  to  endeavor  to  arrest  the 
bjeinorrhage  from  these  orgaus.  The  patient  must  be  kept  lying  on  the 
injured  side,  and  have  nothing  but  ice  and  barley-water  alloweil.  If 
Lbe  tiiemorrhagc  have  been  very  abundant,  the  collapse  and  fainting  con- 
ih«<4uenl  upon  this  may  tend  to  induce  a  natural  cessation  of  the  bleeding, 
«irhich  thutf  often  spontaneously  ceases  on  the  supervention  of  syncope. 
Should  the  haemoptysis,  however,  continue  or  return  from  time  to  time, 
'^bat  shoubi  be  done?  Here  a  very  conaidernble  discrepancy  of  o|>iuion 
&.j(ist8  amongst  Surgeons;  the  question  at  issue  being  wUultiftt  ^^vi^&e^- 
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tion  slionM  be  ndopte*?  with  the  view  of  re«trainin?  tlie  liicniorrIiS9e,ifl 
the  |»alt»'nt  Its  troalcd  l>v  rest,  low  diet.  ii'*'.  dii^itiilis,  and  similni'  rem^ 
dies.  U|)  lo  llie  close  of  the  Criniefln  War,  the  most  ex|>erieiic<M|  Sur- 
geons were  unnnimouB  in  tlicir  opinion,  timt  (he  pntient'a  SHfeiy  hvs  in 
free  nnrt  reiK'ntcd  venesection.  John  Bell,  Hennen.  and  Gnlhrip,  all 
concur  in  tirginic  the  necesttity  of  free  venesection,  so  as  lo  keep  Oown 
the  Rctionofihe  honrl  and  Riieriefl.  Whoncver  this  riscRand  the  r()(i$>ti 
or  hiemoplysis  returns,  reciur^  Rliould  he  had  lo  tlie  lancet-  Id  iltf 
Crimean  campaign,  Mm-lcod  slates,  that  '^thoae  canes  did  beat  in  which 
early,  nctive,  and  lopenied  Mendings  were  had  recourse  to.*'  In  the 
ofllcini  Report  of  the  Medical  and  Surgical  History  of  the  Wnrintiir 
Crimrn,  venesection  is  advocitted  wiih  equal  decisi'tn  as  a  moiins  of 
arresting  hwmoptysis.  The  writers  state:  "When  bjemoptysis  to  »iiv 
confiideifllile  or  dangerous  cxtrnt  »»  preBcnt,  venesection  lor  ilie  r«iti'l 
induction  of  Rvnco|>e  peeniH  not  f»nly  allnwuble,  but  seems  to  atrnnl  tin* 
only  chance  of  safety,  and  ni»y  oven  require  to  be  repeated."  However 
paradoxical  or  even  irrational  it  iniglit  at  llisl  sight  appear  to  cnHravor 
to  lestrain  one  linrmorrhajje  by  establishing  nnnther,  yet  the  piaclUr 
seemed  eslahlislied  as  the  resnltof  ex|K*rience.  and  its  good  effect*  cniiM 
1>e  explained  by  the  snddcn  induction  of  syncope  by  the  venesecli'>iJ' 
giving  lime  for  the  sealing  up  of  the  pulmonary  vessels  by  the  coagiils- 
tion  (if  bbiod  within  them. 

Hnt  although  this  wns  the  practice  up  to  a  comparatively  recent  pcriivl, 
the  views  nf  niilitflry  Surgeims  on  this  point  seem  now  to  have  muler- 
gone  a  complete  chan<;e;  and  the  experience  derived  from  the  ^reai  *»•* 
of  the  Ucltollion  in  America  and  from  the  Maori  war  in  New  Zcalat»i1,lm» 
letl  tf»  the  priunulgutiun  of  ditferent  doctrines  and  the  adoption  ofailif- 
fereut  line  of  practice.  In  A  tnerica,  venesection  appears  lo  hiivo  liwn 
generally  abandoned,  while  reli«nce  was  plnced  on  rest,  cold,  and  o\)itim 
for  the  suppression  of  lueniorrhage;  and  this  practice  is  said  to  linvf 
been  generally  BntiKfaetoiy.  In  New  Zealand,  Mouat  states  that  bU'i''^- 
ing  WHS  almost  entirely  discardeil.  Fiongmoro  slates  that^  if  the  patient 
should  survive,  the  loss  of  bloo<l  by  venesection  seems  to  inteiTupt  llw 
process  of  adhesion  between  the  pleural  surraecs,  and  other  repamtivc 
measures  adopted  by  nature,  while  it  induces  a  condition  favor;ibli»  I" 
gnii<!rene,  or  Ihe  furmatiou  of  ill-conditioned  purulent  eirusiuiis  in  lurgv 
amount. 

In  civil  practice,  I  think  llial,  if  the  patient  be  young  and  strong,  if 
Ihe  Invmoptysis  Ik*  not  sft  copicuis  as  immediately  lo  threaten  bfc  iinf' 
the  dyspiKCH  great,  relief  will  Vx?  afforded,  and  the  chance  of  severe  mi*- 
ondnry  inflammrUion  lessened,  l)y  one  free  venesection.  But  1  do  not 
think  that  this  ruight  to  be  repeated,  unless  at  a  later  stage,  lo  comUt 
inflammation  and  to  relieve  dysi)nn?a  arising  from  the  engorged  slate  of 
the  lung  and  right  sicle  of  the  heart 

Jf  the  [ml lent  survive  the  third  day,  the  danger  to  be  apprehendM  i» 
no  longer  from  luem*u'rliagp,  but  frt»m  inflamtnation  of  the  lung*  on'* 
pleuritic  effusion.  Military  Surgeons  formerly  reeommentled  veiiew- 
lion  as  a  means  Iwlh  of  preventing  and  of  reducing  inflamnialinn.  I" 
mo*lern  practice,  however,  there  is  a  difference  of  opinion:  in  the  Crimoui 
war,  there  were  a  numlMjr  of  cases  of  recovery  from  hing-wouuds  willi*""! 
blood-letting,  while  in  f>lher  instances  recovery  was  apparently  gn-atl.* 
aided  by  free  vcncHection,  Longmore  ix^marks  that  •'more  extemi*''' 
elatistical  information,  with  careful  analysis  of  individual  cases,  i« '^ 
quired  before  the  question  of  the  proper  treatment  of  chest-wmmii*. *'^ 
far  as  vcne&tcUon  U  cuuc«:rned,  can  be  considered  a  sellled  one.' 
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[vjl  prftctice,  in  henllhy  Buljects,  if  the  indammation  be  confined  to  tlie 
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pnfp.n,   veil 
HDueii  rt;uui.     Dtii  wiieii  me  dyspiiccH  arises  tVom  [ileuritic  etfuditjn,  bleed- 
ing muHt  necessarily  be  useless,  nnd  in  sc»rac  cases  would  \ye  deei«U'dly 
injuriuua  by  slill  furtlier  weakening  the  powers  of  the  pnticnt.     The  in- 
flttinmntion  must  also  be  combated  by  a  rigid  diet,  and  by  the  admiiiis- 
^j'ation  of  salines  and   antim(»nials.     It  may  l>e  necessary^  however^  to 
Hiipport  the  patient's  strength  at  the  same  lime  that  means  are  employed 
Bp  reduce  the  inflammalion.     In  fracture  of  i tic  ribs  with  woundeil  lung, 
H^e  same  line  of  treatnieikt  rctiuirvs  to  be  adojited ;  but  when  tin:  ncciib*nt 
^%ccurs  in  ehleil}*  people,  we  may  advnnia^reously  substitute  calomel  and 
opium,  or  ammonirt  and  senei;n,  for  ihe  aniimonials. 

If  extravasation  of  blood  into  tlie  pleura  lie  going  on,  its  further  effu- 
sion must,  if  possibk',  be  urre>:(UMl  by  the  snmc  means  ihnt  are  adopted 
for  the  HLr»ppn^e  of  external  hieuiorrhage.     When  the  bleedin'^  hns  l»een 
checked  in   this  way,  the  blooil   miiRt   early  be   let  out  from  the  pleural 
ic;  fur,  if  it  be  alloweii  to  remain  there,  it  will  si>ee<idy  pnti-vfy,  giving 
(c  to  esctensive  formation  of  pus  in  tlie  cavity      In  order  to  prevent 
|ii»  occurrence,  the  wound  (<thonld  bo  o|>ene<l  freely  with  a  probu-pt>iutcd 
bistoury  at  the  liflli  or  sixth  day  after  the  injury,  so  that  the  blood  may 
discliiirgLMl.     If  it  do  not  readily  come  away,  a  cupping-glass  m:iy  be 
iplied  over  the  apcrttire,  nnil  thus  it  may  be  withdrawn.     Should,  how- 
ever, the  hiemorrha«re  continne  notwiihstauding  tlie  cm|>loynu'iit  of  the 
leans  indicated,  Guliirie  advises  that  the  wound  should  be  cloned,  so 
lat  the  blood   llint  Hows  into  the  pleural  sac  may,  by  accumulating  in 
;his,  compress  the  Inng,  an<l  thus  arrest  the  furtlier  escape  of  blood  from 
the  wonndeil  vessels:  the  jiatient  at  the  same  time  stiould  be  ninde  to  tie 
»D  llie  injure<l  side,  iu  order  to  increase  the  pressure  exercised  upon  the 
rounded  organ.     On  the  sixth  or  eighth  t\ny  the  chest  should  tie  tapped, 
the  wimnd  opened  ntjain,  in  order  to  evacnaLe  the  extravasation,  and 
prevent  its  acting  as  an  irritant  to  the  pleura,  or  by  )>erinanently  com- 
iressing  and  condensing  the  lung,  renderiny  lliis  ust-b'ss. 
In  all  cases  of  purulunt  elfusion  into  the  cheHi,  Guthrie  advises,  with 
lod    reason,  tliat  tupping  should  be  early  performed,  in  order  that  thu 
ing  may  not  be  drawn  down  by  false  membranes  in  sneli  a  manner  as  to 
unable  to  expam),  whicli  would  lead   to  permanent  flattening  of  the 
le  and  impairment  of  respiration, 
if  any  extraneous   bcjdy,  such  as  a  bullet,  a  piece  of  wadding,  or  of 

Blothing,  have  |K'netrated  too  deeply  into  the  cheat  to  l»e  readily  ex- 
ractc<l  thr<Miuh  the  external  wouttd,  it  woidd  not  bo  safe  to  make  inci- 
ftioaa  or  exploratory  researches,  with  a  view  of  exiracting  it;  for,  though 
ilA  presence  wouhl  increase  the  patient's  danger,  yet  attempts  at  exUac- 

Ion  would   not  only  add   to  tluH,  but  would   in   all   probability  be  fatal. 
H  many  cases,  b*)di»*8  so  hjdjjed  Iweomchurroundcd  by  ])us,  are  loosened, 
(id  eveniually  are  spat  np,  or  appear  at  the  extenml  wound.     In  other 
»sca,  ihey  remain  permanently  fixed  in  Ihc  cliest,  becoming  envelopeil 
in  a  cyst,  and  so  remaining  for  years,  without  proilucing  irritation.     In 
^^is  way,  Hennen  Htates,  a  bullet  has  been  lodged  in  the  chest  for  n|>- 
^Brards  of  twenty  yeaiH;  and  Vidal  mentinn^  the  case  of  a  man  who  lived 
^%>r  flfteeu  years  with  the  bioken  end  of  a  foil  in  his  chest,  which,  after 
death,  was  found  sticking  in  the  vertebrw,  and  stretching  across  to  one 
of  the  ribs. 

The  routine  system  of  bandaging  or  strapping  up  the  chest  tightly 
ust  not  be  followed  in  alt  cases  of  fraetihe  of  thu  rilis.     There  are  two 
iilions  iu  which  it  is  not  advisable.     The  lirst  is,  where  ttic  f\;-j>.Tvvk^w\A 
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of  Ihe  broken  rib  arc  sharp  and  nnpiildr,  and,  projerltng:  inwards  on  tlie 
plcui'n  nii<1  lun^,  produce  pain,  distress,  nnd  no  slight  danircr  of  woumi- 
ing;  these  structures  it*  pressed  down  upon  tlieni.  Sec<tndly,  thfpe  nre 
eases  wliere  the  lung  hns  becnine  compressed  by  the  effusion  of  nir,  serum, 
or  Mood  into  tlie  pleiirnl  snc.  In  Huch  cnses.  tight  bnndn^ing  of  tb« 
cliest  will  produce  groat  distress ;  for,  the  lung  on  the  injurefl  eidt-  being 
already  rendered  u*ieless,  or  nearly  so,  as  a  respiratory  orgnn  hy  llie 
conipreseion,  respiratii'n  is  nltogfthor  carried  on  by  the  lunif  on  the  iin- 
injiiii'd  side.  If  the  cheat  be  uniformly  or  tightly  oonipres'ied,  the  use 
of  litis  lung  is  also  interfered  witli  to  such  au  extent,  that  a  «^rai* 
aspliyxial  condition  may  ensue.  In  such  Cases,  rather  lliaii  Imit !  : 
the  iviiolc  chest,  the  belter  plan  is  to  strap  up  only  llie  injured  »i<ir 
spine  to  sternum,  so  as  to  restrain  its  movements  and  leave  thesouud 
side  free. 

The  Treatment  of  Emphysema  consists  of  little  in  addition  to 
whtit  is  called  for  by  the  witunded  lung.  In  many  cases,  indeed,  thftir 
become-:  rapidly  nhsorlied,  without  the  necessity  of  any  local  interfer- 
ence. In  others,  sgain,  the  pressure  of  a  l>andage  may  be  requirf"!.  K. 
however,  the  empby»«en)a  l>e  so  exU-nsive  as  to  interfere  wilh  rewpirjtion, 
the  exicrhal  wound,  if  any  exist,  must  lie  freely  opened,  and  scsrificv 
lions  made  into  the  areolar  tissue,  so  as  to  give  exit  to  the  «ir.  I  doiiht 
wlu'Iher  emphysema  alone  can  ever  pr(»ve  fiitul.  If,  however,  brtthsi'K'' 
of  the  chest  Ik*  (»pened,  it  is  possihle  that  the  accompanying  pneumotlio- 
fax  m»y  so  interfere  with  the  due  expansion  of  the  luugs,  as  to  prudutfc 
au  Hsphyxial  c<uidilion  that  may  end  iti  death. 

Hernia  or  the  Lung,  or  Pneumooele. — This  is  an  extremely  ruff 
affccli^'n.  It  consists  in  the  protrusion  of  a  portion  of  the  luni;at'*"mc 
l^ait  of  the  thoracic  walls,  so  as  to  form  a  tumor  under  the  skin.  ItbAS 
most  frcipicutly  been  met  with  after  au  external  wound,  under  the  cic*- 
Irix  of  which  the  hemial  swelling  has  a|>peared;  but  it  has  U-en  known 
to  occur  from  fractured  ribs  without  any  wound,  and  even  from  violent 
Ktraining  dtiring  labor,  I  have  seen  a  case  in  a  man  who  gatnod  hU 
livi-lihood  by  playing  the  cornet  In  these  cases  it  is  phdrnlde  tliftl,  ll'*' 
inti'rco>tal  muscles  and  costal  pleura  having  been  divided  or  niptiire*!* 
by  the  cHbrts  of  the  patient,  and  not  having  tuiited  afterwards,  tlielun^ 
lijis,  during  expiration,  gradually  insinuated  itself  ittlo  the  a|ieritir8  »** 
formed,  until  at  last  Ihe  hernial  Itunor  has  uppt-ared.  Thi*  iirotruMit*^ 
may  take  place  at  any  part  of  the  thoracic  parieles;  thus  Velpeaa  o^^^ 
served  it  in  the  snprnclavicniar  region  of  a  girl;  but  most  crmimonlj 
occurs  on  one  or  other  side  of  the  chest.  The  tum<»r  may  attain  a  h 
size;  I  have  heaifl  Velpeau  state  that  he  had  seen  one  half  as  large 
the  licsd.     It  does  not  appear  to  shorten  life. 

AlniOht  the  oidy  case  that  has  fallen  untier  my  own  observation  is 
that  I  saw  in  1839,  in  Velpeau^s  wards  at  La  Cl»arit^;  and  a«  the  ft! 
of  I  he  alfectiou  were  well  mai  ked  in  this  casi»,  I  may  briefly  relate  it,  Iri^ 
notes  taken  at  the  lime.     A  mati  twenty-bine  years  of  age,  1^ fl  handi 
received  in  a  duel  a  sword-wound  at  the  inner  side  of,  and  a  little  lielt^ 
the  left  nipple;   he  lost  a  rnnsidcrable  quantity  of  blood,  but  did  n 
spil  up  any.     The  wound  henlud  in  ahoiit  a  fortnight,  shortly  alliT  whi< 
he  notii-ed  the  tumiu*,  for  whi(*h  he  was  admitted  three  months  and  a  hi* 
after  the  receipt  of  the  injury.     On  examination^  an  indurnti^d  cicair 
about  half  an  inch  in  lengtli  was  found  a  little  l>elow,  and  to  the  iniv~ 
side  of,  tite  left  idpple.     On  inspiring  or  coughing,  a  soft  tumor  of  abo 
the  size  of  an  egg  appeared  immediately  uti<leruenth  Ifie  eicivtnx,  wbi— ' 
it  raised  up  ;  \i  KubsideU  under  pressure,  or  when  the  patient  ct 
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inB|t1re  or  to  cough  ;  and  its  protrusion  might  he  prevented  by  pressing^ 
the  tiiigcr  lirmly  on  the  jmrt  where  it  appeared,  when  n  fiepression  wns 
felt  in  tlie  intiTcoBiftl  mnscUis.  If  Uic  finders  were  slid  f»bliqiiely  over  the 
tumor,  il  yieMed  a  6ne  and  distinet  orepitaliun,  exactly  rut«eral>Iing  ihat 
produced  hy  eompreHsing  a  heullhy  hinir,  and  the  6|>oii^y  tissue  of  the 
organ  could  l>c  dialiiiguished.  On  ai>plying  the  ear,  a  Hue  crackling  and 
rubldn^  sound  was  distinctly  |»erceived  ;  tlie  tnmor  was  resonant  on  per- 
cusftion.  Tiie  portion  of  protruded  Wing  di«l  uot  appear  to  re-enter  the 
obest  on  expiration,  but  was  firmly  fixed  in  its  new  nituntion.  No  treat- 
ment was  adopted  in  the  ease,  nor  does  any  appear  admisaiblc  In  similar 
in  Bt  a  noes. 

The  ordy  affection  with  which  a  hernia  of  the  Inng  can  be  confounded, 
is  a  circutnscrilved  empyoma  which  is  making  its  way  throng))  the  walls 
uf  the  chest.  Here,  however,  the  dulness  on  percii8sif)n,  and  the  ahsence 
of  respiratory  murmur,  and  "f  crackling  under  the  fingers,  will  readily 
eoaltle  the  Siiri^con  to  make  the  diagnosis. 

It  ocnisioiiHlly  iinppcns  in  exlennive  wounds  of  the  chest,  that  a  por- 
tion of  the  I'liig  protru<ie9  during  efforts  at  expiration.  Ifthe  wound  be 
free,  the  protruded  lung  may  return  on  pressure  fir  during  inspiration. 
If  left  unreturned,  it  soon  becomes  liviil  and  giingn-nons ;  in  these  cir- 
Dumatancea  it  may  be  removed  by  the  knife  or  lii^atupe;  but  liiiihrte 
»d%i^8  Uiat  the  protruded  part  should  never  be  separaletl  From  ttie  |)(enra 
i-ostalis  by  whicii  it  is  surrounded  at  its  base,  so  that  the  cavity  of  tho 
thorax  may  nut  be  opened^  the  wound  must  then  be  closed  xu  the  usual 
way. 

BWouNDB  or  THE  Pekicahiucm. — The  pericardium  may  be  wounded 
Inth  or  without  penetration  of  the  chcHt,  and  with  or  without  injury  of 
:he  heart.  Without  wound  of  the  clie-it-wall,  it  nny  be  biceratetl  by  a 
severe  contnsion  ;  with  penetration  of  the  chest-wall,  it  may  be  wounded 
ty  a  stab  or  by  gun-shot. 

XiaceratioD  of  the  Pericardium  mny  take  i)lace  from  a  severe  blow 
■>n  the  rliest.  In  tliU  way  I  have  setMi  tlie  membrane  split  down  logi- 
;ildinally  f()r  two  or  three  inches,  from  ^(jtttnsiDii  received  in  a  fall. 

The  Perioardium  may  be  -w^ounded  by  a  stab  without  the  heart 
>eing  injured.  Thus  I  have  seen  a  wouml  of  ihe  perieanlium  in  ayonr»g 
nan,  inflicted  by  his  sweetheart  with  u  sharp-pointed  pair  of  embroidery 
icisv>ra. 

The  pericardium  may  be  bruised  or  cat  by  an  oblique  gnn-shot  wound 
vitbout  diimage  to  the  heart.  This  I  have  seen  happen  with  a  piatol- 
^let  jH'netruting  the  cliest  obliqtiely. 

Kin  injuries  tuvh  as  these,  collapse  to  a  greater  or  less  extent  is  always 
l^t  with.  This  is  followc<l  by  ititlammaliou  ;  the  ordinary  auscultatory 
ii^ns  of  adhesive  or  clfusive  jjericardiiis,  such  as  friction  t»r  creaking, 
fith  extended  dulness  on  percus>ion,  beeoine  percepliole;  and  th.-re  are 
iitense  tliorncic  oppression,  dyspnoea,  and  restlessness,  with  pallor  and 
b  nniall  rapid  pnlse. 

In  some  cases  of  wound  of  the  perlcanliuoi,  one  of  the  coronary  w«»- 
elu  ma}'  be  injured,  and  blond  become  etruscil  into  the  sac,  between  it 
ini)  the  heart.  In  these  cases  the  iiiter[>osition  of  the  layer  of  Itlood 
■ati3«e^  the  heart  sound  to  be  weak  and  remote,  the  impulse  of  the  a|>ex 
o  be  indistinct  or  imperceptible,  and  the  cardiac  dulness  to  be  widely 
lilTuficd. 

The  Prognosis  of  cases  of  Injury  of  the  pericardium  \ft  lawifts^^rX'^ 
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very  anfavornble.     The  heart  may  Iwcomc  choked  by  the  intrapcricar- 
dial  »?xtnivusnlion  of  blood  or  Ihe  itiflammiUoiy  olTuaion.  M 

The  Treatment  of  thi'Bv  oasca  of  wound  uf  the  pfncnrdinm  prcwnfl 
notliing  special.  It  must  be  condiu-led  on  those  ordinary  ine<liciil  |triil 
ciples  tliat  gui<le  us  in  the  manageineut  of  Hiiuilar  casus  arising  frtHfl 
other  than  traumatic  entises.  I 

Wounds  or  the  Heart The  heart  may  receive  a  wound  which  HoM 

not  penetrate  throii<;h  the  walls;  or  <ine  or  more  of  its  cavitirs  in&}' 4 
opened  by  the  agent  that  ii»fliets  the  injury.  iMost  eouunonly  the  w<>n|j| 
is  inflicted  by  stab  or  gun-8hot,  and  then  generally  no  foreign  h<Hlvfl 
lodged  in  the  cardiac  cavities  or  substance.  But  in  some  instanM 
bullets,  as  well  an  pieeeaof  slick,  nee<lles,  iron  pins,  and  other  unhsluruM 
have  been  lodged  and  encysted  in  the  sal>Htanoe  of  thu  venlrieletf.  I 
In  the  vast  nnjoiily  of  cases,  wounds  of  the  heart  are  imine^lifttm 
fatal,  but  they  are  luit  necessarily  or  invariahly  so.  Much  will  ilO)>oil 
on  whether  they  peni-tratc  <>r  not  into  the  cavilies,  and  on  the  extent (fl 
the  injury  thai  tlu*  henrt  haa  sustained.  I 

Non-Penetrating  Wounds  may  l>e  fatal  at  once  from  direct  »Ii<i4l 
to  the  hciirl ;  or  the  patient  may  survive  a  few  hours  or  days  and  tliM 
die  of  pericarditis;  or  he  rany  recover  and  live  for  year«,  an  in  a  cam 
repoi'ted  by  West  of  Biiuiiughafn,  in  which  ihu  man  tivud  for  four  ftiH 
a  iiidf  years.  After  death,  cvidenres  of  extensive  and  Hevei*e  {>eri(» 
diliH  were  found,  and  there  wn!$  a  linear  cicatrix  half  nil  ineh  lung  in  tM 
antet  ioi'  part  of  the  right  ventricle.  I 

Penetrating  -wounds  of  the  Heart  are  almost  invariably  at  am 
falid  from  loss  of  Idood  and  shot  k  to  the  organ  and  system.  TtiinV 
especially  the  case  if  the  cavities  he  largely  opened,  or  much  nf  the 
hcHrt-sul>t<tance  destroyed.  But  there  are  many  exoeptiona  to  this 
general  law  of  fatality. 

Janiain  has  colleete<l  84  cases  in  which  people  have  lived  for  eowi 
erable  |x*riods  alter  having  received  a  wound  of  the  heart.  Of  lliew, 
35  cases  the  right  ventricle  was  wotnided,  an'l  the  fiUlTerers  lived  from 
four  and  a  half  hours  to  twenty-three  <lays.  In  19  castrs  the  iujurv  »*^ 
to  tliL'  lell  ventricle;  and  of  these  life  was  prolonged  to  perii>ds  v.ir>ii 
from  half  an  hour,  in  two  cases,  to  six  months  in  one  instance.  li( 
ventricles  were  wounded  in  five  cases  in  patients  living  (Vom  one  h( 
to  nine  iiud  a  hall*  months;  the  right  nuridu  in  seven  cusea,  the  pntid 
living  from  seven  hours  to  twenty  diiys;  the  left  auricle  in  two  ca*es,i'* 
which  the  patients  lived  respectively  one  and  two  days.  In  n)auy  ea« 
the  patient  has  l>een  known  ttj  walk  or  to  run  some  considerable  distal 
after  the  receipt  of  Ihe  injury. 

OUivier  and  Sanson  have  collected  29  cases  of  penetrnting  wonndi 
the  heart,  which  did  nut  jirove  fatal  in  the  first  f<Hty-eight  hours 
the  receipt  of  the  injury.     On  analysing  Ihetie  it  would  appear  that 
rapidity  i.f  tieath  depends  greatly  on  the  direction  of  the  wound  and 
part  of  the  orgtm  injured.     When  the  wounil  is  parallel   to  the  axit 
the  heart,  it  is  not  ho  speedily  I'attd   as  when   in  a  transverse  direeti'' 
and  wounds  of  the  auricle  are  n)oro  inimetliately  fo|lowL*d  hy  ilealh  tl 
those  of  the  venliicle;  the  irregular  contraction  of  the  dillV-rent  plal 
of  musiular  fibre  that  enter  into  the  formation  of  the  wall  of  the  vem 
tee  tending  to  obstruct  the  free  passage  of  the  lilood  throu;^h  the  woui 
and  pel  haps  to  close  it  entirely.     The  size  of  ttie  wound,  however, 
lU'cessarily  inllueiice  the  result  more  materially  than  its  direction. 
only,  however,  niny  a  person  live  a  considerable  time  aJXer  having 
ceivvd  a  penetrating  wound  of  the  heart,  but  there  aj*e  many  eoseii 
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;oH  in  which  life  hns  been  prolonge<1  even  thnua;h  a  foreign  body 

rere  lodged  ia  the  ravilies  or  siibslnnce  of  the  orgnn.     Thus  PViTUS 

ilatcs  ilie  cnse  of  n  man  who  Itveil  lor  twi*nty  ilnys  with  a  ftkowcr  tra- 

rerstiuu  the  heait  from  side*  to  side;  and  Roiix  tli:\t  of  a  man  who  lived 


iLh 


'lion  of  11  tlh 


iih  whiirlt  he  hail  Btalihetl  hiiu- 


ly-one  any 
self,  in  the  wall  of  the  left  ventricle.  Davif*  and  JStcwart  found  a  piece 
of  wo*kI,  three  inches  long,  in  llie  ritrht  ventricle  of  a  boy.  who  lived  five 
weeks  after  the  accident  had  hap|>cned  ;  Carnochan  rehiteH  a  case  in 
which  the  wounded  man  survived  eleven  dnya  with  a  linllel  deeply 
li')dgeil  ill  the  snlwtrtnce  <if  the  apex  of  the  heart;  and  Latonr  reconls 
the  case  of  a  Holdier  who  lived  f'»r  v-'\x  years  after  being  wounded  with 
n  mn^kei  ball  In  the  side,  and  in  the  ri}zht  ventricle  of  whose  heart  the 
bullet  was  fotind  lodjeed,  lyin|^  against  the  septum. 

Ollivier,  Janiaiu,  West,  and  espeiially  Fischer,  have  colleete<i  statis- 
tics with  r*'gard  to  the  relalive  frequency  of  wounds  of  the  different 
cavities  of  tlie  heart.  Fischer  has  collected  452  cases,  in  which  the  right 
ventricle  is  staled  to  have  been  wounded  in  123,  the  lelt  ventricle  in 
)01,  and  both  ventricles  in  2U.  In  'J8  cases  the  right  auricle,  and  in  13 
Ulie  left,  waa  the  seat  of  iiijiTVy.  The  apex  of  the  In-at't  was  wounded  in 
P7.  Tite  reason  of  the  fVoqiiency  of  wound  of  the  right  ventricle  is 
the  obvious  anatomical  fia-t  tlutt  it  lies  more  nnturinrly  than  the  left, and 
hence  is  more  likely  to  he  iiijure<l  hy  wounds  that  penetrate  the  chest 
from  the  front — this  being  the  moiit  conimon  Nilualiou  of  wounds  that 
injure  the  heart.  According  to  Fischer,  in  258  cases  the  heart  was 
wounded  from  the  frtiut  of  the  thorax,  in  26  from  the  aUlomen,  in  11 
from  behind,  and  in  5  from  the  side. 

The  pericardium  is  necessarily  wonnded  in   most  cases  of  wounds  of 

tihe  heart.  But  there  are  instances  on  record  in  whicli  a  ball  has  entered 
It  he  chest  ami  caused  a  laceration  of  the  heart-substance  without  pene- 
trating the  pericardium,  which  eseiiped  in  consequence  of  its  tirmncss 
(ind  fibrous  chariteter.  Again,  as  has  nlready  bet-n  slated,  the  pericar- 
dium atone  may  be  injured:  Fischer  hns  collecteil  51  such  crises. 

Tlie  Symptoms  of  a  wound  of  the  heart,  when  immciliately  fatal,  are 

bts  follows.    The  iKirson  struck  springs  up  convulsively, or  falls  suddeidy 

Fprofitrute;   sometiuics   with,  aomoiimoH  witliout,  a   sudden   and    shurp 

shriek.    Henth  residts  from  )uemorrh:i^e<<,  which  will  bf  prorusc,  and  p-iss 

out  beyond  the  i>ericardiiim,)f  the  wound  lie  hirge  ami  thai  membrane  be 

widely  opened  ;  or  into  the  perienrdium,  with  choking  of  ihe  heart  from 

toouiprcssion,  if  the  wouinl  he  Sl]J^di.     In  either  ea!!<e,  death   is  hastened 
by  coIla|>sc  arising  from  sliock  ti»  the  centrni  organ  of  circulation  itself, 
ftud  to  the  system  at  large  from  the  wound  of  so  important  an  organ. 
If  the  wonnd  be  small  and  death  l>e  not  immediate,  there  are  cvideneca 

»of  great  shock  in  the  intense  depression  of  vital  power,  tlie  pallid  and 
anxious  connleimnce,  and  the  relaxation  of  the  limbs.  The  action  of 
the  heart  itself  is  tnmnliuouH,  weak,  nud  irregular;  the  pulse  is  scarcely 
perceptible;   the  breathing  is  frightfully  embariassed.      If  the  patient 

» survive  a  few  days,  the."*e  Bymptomn  partially  ami  intermiitingly  sub- 
title; nud  the  ordiimry  auscultatory  signs  of  pericanlitis  come  on — 
friction  and  creaking  sounds,  with  diminished  and  distant  Impulse,  iind 
perhaf)**  widely  spre^id  dulness  in  percussion.  To  these  may  possibly 
be  added  evidences  (»f  endocardial  inflammation.  Of  these  consecutive 
inflammatory  complications  and  of  llieir  consequences  the  patient  will 
nioNt  probaldy  ultimately  die,  though  perhaps  at  a  remote  period  and 
«fler  prolonged  butfering. 
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KttpTnRES  OP  THR  HeAET  FROM  EXTERNAL  ViOLKWCR,  -withont  JlttM- 
Uiit\u^  woiiiuIh  of  llie  cIu'kI,  are  not  of  rre(|uent  ot'currenre.  Gnmgcc 
has,  however,  irfillectod  27  |»iililislioil  cases  of  lliis  acoi<1ent.  Oo  analysing 
these  be  Hiids  that  in  at  least  one  half  of  the  oaseR,  the  pe)'icar<liiim  was 
ininel ;  12  of  the  rin)turc8  were  on  the  right,  10  on  the  left  side.  The 
riiiht  ventricle  was  rnpinred  in  S,  and  the  IcIX  in  3  cases  ;  whereas  the 
lefi  auricle  wns  torn  in  7^  and  Ihe  right  only  in  4  inalances.  Poath  la 
usiinlly  nearly  instantaneoiw,  ihoiiuh  there  are  insiau<:es  on  record  in 
which  Uie  patient  has  ina4le  some  exertion  alter  the  rupture  had  taken 
pl;u(%  and  has  even  lived  for  several  honrs.  In  a  case  of  rupture  of  tht» 
rij^ht  anricle  recorded  by  Rust,  the  patient  survived  fourteen  hours.  In 
HKJtt  of  the  recorded  casea,  the  injury  otcaaioning  the  ruptnre  was  dl- 
rcetly  applied  to  tlie  rogitm  of  the  licart.  Bui.  inslances  are  not  wanting 
in  whii;h  this  orf^an  has  been  found  ruptured  through  one  or  both  ven- 
Inrles,  or  in  one  of  the  auricles,  williont  any  evidence  of  direct  injury  in 
the  cardiac  region — the  patient  having  fallen  upon  his  head  orsln»nIders, 
or  hnving  been  merely  tlirown  furcihly  to  the  ground  with  serious  injui'y 
to  the  h»wer  extreniiMcs.  In  sonic  of  these  cafics,  there  is  reason  to 
}>elieve  ihat  the  rupture  was  produced  hy  the  spasmodic  vifdein-c  of  the 
contractions  of  the  heart,  under  the  influence  of  great  mental  oinotitui 
or  fear.  The  only  case  that  has  occurred  in  my  practice  was  that  of  a 
man  brought  into  the  Hospital  ilead,  having  Tallen  from  Ihe  top  of  a 
cart.  The  riijhl  shoulder  was  bruised,  and  llie  clavicle  broken — showing 
clearly  IhaL  he  had  pitched  on  that  side  ;  there  was  no  other  lirnisc  alKiut 
the  body,  or  evidence  that  the  wheels  had  passed  over  him.  On  exami- 
nation, the  liver  was  found  extensively  torn,  in  fact  smashed,  and  lite 
pericardium  was  distended  with  blood — ther^  being  a  triangular  rngEre<t 
aperture  at  the  anterior  part  of  the  auricular  appendage  of  the  left  auricle, 
thnni^fh  wliich  it  had  e«-cat>«d 

W(tuNi)8  i»K  THE  AouTA  AND  Vena  Cava  are  usually  as  immediaudr 
fatal  as  llio^c  of  the  heart  itsell*.  In  this  re^^pert,  they  resemble  wounds 
of  the  auricles  nither  than  those  of  the  ventricles.  Heil  has,  however, 
reconled  a  case  in  wliich  the  patient  recovered  and  lived  for  a  twelve- 
uionth,  alter  receiving  a  stab  tliat  penetrated  the  ascending  aorta. 


CHAPTER    XXIX. 
INJURIES  OP  THE  ABDOMEN  AND  PELVIS. 


INJURIES  OF  THE  ABDOMEN   AND  ABDOMINAL   VI60SRA. 

Injuries  of  the  abdomen  oeciir  frequently.  They  may  l»e  divided  Into 
Contusion  of  the  Abdomen,  with  or  without  rupture  of  internal  Organs; 
>ion  penetrating  wounds;  and  renetraiing  Wounds,  either  unconitdl- 
cated,  lir  conjoined  with  Injury  or  Protrusion  of  some  of  the  Organs 
cuninineil  in  this  cavity. 

(JoNTUsiovs  OF  THE  Abt>omtnal  Wam-8  from  blows  or  kick"*  usually 
terminate  without  serious  inconvenience,  but  in  some  oases  are  fuUowwl 
by  very  aiMito  peritonitis,  which  may  prove  fatal. 

In  other  caHi-s,  the  abdoniintd  muscles  may  be  mptnred,  aUliough  the 
skin  nuiy  remain  unbroken.     A  man  was  ailmitteil  under  my  care  into 
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Blie  Hospital,  having  received  n  blow  from  the  buffer  of  a  railway  carriage 
ilpon  his  aUdomcn.  Tie  complaiiieil  of  a  great  pain  at  one  spot ;  anfl,  on 
kxnmtnation  after  death,  we  found  the  rectus  muscle  torn  across  wiiliout 
jhijnrv  cither  to  the  intejjuments  or  the  peritoneum.  If  tl»e  patient  live, 
%n  injury  of  tliis  kind  is  apt  to  be  fujlowed  liy  atrophy  of  the  mii'scular 
subslanco,  and  perhaps  by  the  occurrence  of  a  ventral  hernia  at  a  bitor 
j>eriod,  Occasionslly  the  contusion  is  followed  by  abscess  in  the  abdo- 
minal wall,  which  has  a  tendency  to  extend  widely  between  the  muscular 
planc«.  The  abscesses  sliould  be  opened  early,  lest  the3'  burst  into  the 
perituncal  cnvily  and  occasion  fatal  inflamniali(m. 

Butffer-Accldents. — A  conlii«innof  the  abdnmen  is  often  associated 
with  Rupture  of  some  of  the  Viscera.     In  mililary  pra<*lice  these 
internMl    injuries  arc  met  with  in  the  so-called  "  wind^onLusions ;"  in 
civil  practice  thoy  commonly  result  from  blows,  kicks,  the  passage  of  a 
irt-whecl  over  the  abdomen,  or  tlie  squeeze  of  the  body  K'tween  the 
Miffers  of    two    railway  carriiiges.      Tliese  ^*'  Bufffr-am'd^nfsy**  are    of 
omnion  occurrence  in  hospital  practice,  resulting  usually  fioni  the  eare- 
fssness  of   railway  gu.irds  and    )>orler8,  who.  Iryin;?  to  p;ms  lu-t^veen 
rringes  in  motion,  are  caught  iind  wqiiecBcd   between  the  bdlfcrs.     In 
hcse  cases  the  most  fearful  internal  iiynries  omur,  olten  without  any 
:ternal   wound.     A  man   was  uduulted  nniler  my  caie  into   IJinver^ity 
lollciTc  Hospil.'il,  in  whom  the  liver,  stomach,  spleen,  and  kiducyn,  were 
irushcd  and  lorn  ;  the  henrt  wns  bruised,  l»cing  ecchymosed  on  its  sur- 
face, and  f>ne  of  the  lun-^s  was  lacerated,  without  any  rupture  or  bruise 
of  the  skin  or  fracture  of  the  ribs.     In  this  way  any  of  the  abdominal 
^organs  may  be  torn  or  contused,  the  particuba-  one  injured  depending  on 
Bfae  ftiUialiim  of  the  blow.     The  organ  that  iw  most  frcquctvtiy  crushed  in 
^bis  wny  is  the  liver,  owinjr  to  its  large  size  and  the  uiiyielding  nnture 
and  ready  lacerability  of  its  structure;  the  other  solid  organs,  such  as 
the  spleen  and  kidneys, do  not  suffer  so  frequently;  the  pancreas  I  have 
never  Rccn  injtiriMl      Atnrmg  the  Imllow  f)rijnn3  the  stomach  most  c<nn- 
lonly  Muflcr^,  and  it  is  especially  likely  to  do  sf*  if  struck  while  distended 
lY  food.     Any  portion  of  the  itilestinal  canal  may  be  lacerated,     1  Imve 
?en  the  dufidcnnm,  the  ileum,  the  jijunum,  and  the  Inr^e  intestine  rnp- 
re<l  in  diff^-rent  cases:  the  mesentery  likewise  ma^' be  torn,  and  the 
Ipermatic  conl  snapped  across. 

The  sufferer  usually  dies  in  the  course  of  a  few  hours,  or  at  the  utmost 

at  the  end  of  two  or  three  days  after  the  receipt  of  these  severe  injuries, 

from   Inemorrlmge  into  the  abdominal  cavity,  conjoined  with  shock.     U 

IS  seldom  that  life  is  prolonged  sniHciently  for  peritonitis  to  be  set  up, 

thouijh  this  is  the  chief  danger  to  be  apprchemled  in  those  cases  Ibut 

survive  tlie  more  immediate  etfects  of  ihe  accident.     The  shock  of  ilHclf 

nnny  prove  fiit'il.  though  there  he  Imt  little  apparent  internrd  mischief; 

|lhiis,  f  have  seen  a  man  die  collapsed  eight  hours  after  a  butferacoident, 

in  whfim  no  injury  was  found  except  a  small  rupture  of  the  mesentery, 

»ltend«Hl  with   but  very  slight  extravrisrxtion  of  blood.     The  severity  of 

the  shock,  ainfniiiting  often  to  prolonged  and  complete  collflpsr,  is  one 

of  the  moat  remarkable  phenoniona  attending  these  injuries.     It  is  iliffl- 

cult  to  ncL'ount  for  it,  exee[it  on  the  supposition  that  it  is  due  to  wound 

or  concussion  of  the  great  sympathetic  nerve  and  its  large  abdominal 

ganglia.     To  whatever  cause  it  may  Ihj  referred,  it  is  certain  that  it  is 

greater  than  that  which  follows  a  corresi>onding  injtiry,  unattended  by 

H>9S  r>f  blood,  of  any  other  part  of  the  body  exce|jt  llie  central  portions 

^f  the  cerebro-spinal  nervous  Kystem.     Tiie  contirainnce  of  the  shock 

may  be  maintained,  and  iUi  intensity  increased,  by  the  8ynco()al  ctf^t:t 
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of  iniernal  liipmorrhnge,  which,  when  t lie  solid  organs  are  niplurcH,  is 
the  must  crunmon  ctiiise  ol'  denUi.  iSo  far  ns  my  experience  g<»e9,  I  womM 
8uy  llitit  Lhu  sliurk  iH  mosL  severe  in  iiijuricH  of  niid  iihout  the  storaavb, 
prohalily  from  fl:image  to  tlic  gre.'it  solar  plexus.  Ilminorrhnvo  is  the 
iuomI  iisiml  cniiHe  of  iteath  when  Iht*  liver  niul  spleen  iire  rtiptureil;  aihI 
tiie  patient  usually  dies  of  neute  ])erilonilis  when  the  intestine  has  been 
torn  HCV099,  It  does  not  follow,  however,  thui  these  injuries  nrc  nefcs- 
snrily  fattil.  Putieuts  have  lived  iifler  all  the  sii^n^  of  rupture  of  tlie 
kidney,  the  pnssinjc  of  bloody  urine,  and  the  piesenee  of  eircnmserilied 
peritonitis,  nutl,  when  death  lius  occurretl  at  a  later  |iorio»U  rirutriees 
have  lieen  dt'iecled  in  the  orgnn.  A  patient  was  admitted  uimUt  my  care 
into  the  Universil}'  College  Hos|tilal  for  a  severe  hlow  upon  thw  back 
from  the  hutrcr  of  a  railway  carriag^e,  ftjilowcd  by  hiumaiuria  and  i>ther 
symptoms  of  renal  injury;  on  his  death  IVom  pneumonia  him*  weeks 
after  the  acci<lent,  an  extravasation  of  blood,  with  the  marks  ot  i-euent 
oic;ttrisiitiun,  was  found  in  the  left  kitlney. 

Kuplnre  of  the  liver  is  by  no  means  speeilily  or  even  neces^nrily  fatal. 
It  may  bo,  and  usually  is  so.  from  great  extravasation  of  blond  or  of 
bile;  but  if  neither  of  these  Ite  largely  poured  <mt,  the  patient  may  live 
for  some  considerable  time,  thou;:h  he  may  eventually  suecumb  to  trau- 
matic ]ieritoniti8.  A  man  was  onee  admitted  nnib-r  my  rare  into  lUo 
University  College  Hospital^  who  had  lieen  crushed  lielweeu  the  butfer^ 
of  tfto  radway  carriages.  He  was  colla|)se4l  and  ai»parenlly  moritiuud, 
but  rallied  in  a  few  hours.  Two  days  al^er  the  arridenl,  <;reat  pain  and 
teudrrnei«s  in  the  ri^ht  liypoehondrinm  were  complained  of,  and  dulness 
oit  )K.*rcussiuu  was  found  to  extend  as  low  as  the  umbilicus.  lie  lH*camc* 
jaundiceil,  and  there  were  symptoms  of  low  peritonitis;  these  were  fot- 
loweil  l>y  ^reat  Bwelling  td'  the  alalomen,  which  became  tympanitic;  the 
peritoniiis  ciuitinued,  and  sympioms  itf  intestinal  obstruction  came  on, 
the  duluess  increasing,  with  Quctu;itions  in  the  Hanks.  He  died  itn  the 
sixLcLMitU  day  alter  the  accident,  and  on  examiualiou  no  less  than  240 
oniicL'H  of  bilious  fluid,  mixe<l  with  flakes  of  lymph,  were  ri>iiiid  in  the 
abdouiiual  cavity  ;  the  ulistruclion  of  ihe  bowels  beings  di'|H'n<leuL  on  th< 
presnurc  of  this  effusion,  and  on  thy  U)atting  to;j[ethcr  of  the  iutestini-g 
by  lyntph.  Tiiere  was  a  lariro  rent  iu  the  thick  border  of  the  Uver, 
which  was  bccinnin^  to  ciculri.so. 

Injury  ovvr  the  region  of  the  liver,  probably  occasioning  laceration  or 
thai  oi'^an,  followed  tiy  peritonitis  ami  jaundice,  may  be  I'ecovered  friMii.  ■ 
Of  thin  I  have  had  several  instaneeH  iu  my  own  practice.  The  ftdlowin^ 
is  a  good  example.  A  man,  about  forty  years  of  age,  fell  from  a  jtralfuld 
to  tlie  ground.  In  falling,  he  struck  violently  against  a  beam,  iujuring 
his  abdomen  on  the  right  side.  Me  was  brouglit  to  the  Hospital  in  a 
state  or  C4>llapse,  from  which  he  slowly  rallie<l.  There  was  no  tnj  iry  but 
that  of  the  abdomen^  of  which  he  c<*mplainctl  much,  more  particularly 
over  the  region  of  the  liver,  which  was  very  tenao.  Peritonitis  speedily 
set  in,  wiih  great  tympanitic  diNlciision  of  the  bdly,  vomiting  of  billons 
matter,  and  the  passage  uf  nncolorcd  nUuds.  Tlienc  symptiiuiM  continued 
many  days,  and  the  man  Itccame  jaundiced.  As  the  tymt);inite*i  &ub* 
sided,  it  was  foun<l  that  there  was  tluluess  on  percussion  in  b  itb  tlauks^ 
and  that  the  tiuid,  which  was  eviileuity  extravasaieil  iiiio  tlie  pt*riloneal 
caxity,  rutie  to  a  level  with  the  iiudulicus  when  he  lay  on  his  IcIX  side, 
which  he  did  habitually.  He  was  tri'iitid  with  opium,  and  put  r>n  a  very 
ndid  iinstimidating  <liet.  He  graibially  but  slowly  recovered,  the  vomit- 
ings bccondng  less  frequent,  and  eventually  ceasing,  and  the  fluid  in 
the  abdomen  being  slowly  absiorbed,  bile  at  the  same  time  appeariuj^  in 
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I'tUe  motions;  but  the  tendprness  over  the  region  of  tlie  liver  rontinned 
n|>  Uj  lite  lime  nt  wliieh  he  left  tlie  Hospilnl,  nearly  two  ronnllio  after 
ttie  neei<lent.  In  Ihis  ease  the  lonu  nn<l  severe  eolIn|)se,  the  scut  of  |»ain 
find  injury,  tlie  poritooiti-s,  Ihe  hilions  v*inuiino;s,  nnd  tlie  white  stools, 
nil  fH>iiite<J  to  neriiMis  injniy  nf  tlie  liver  and  the  intestines;  ami  rapid 
intrn-nlHloiuiital  extravasation  conld  only  be  nccounted  for  by  rupture 
of  ttml  ortrnn. 

The  Stfnipfoms  of  an  internal  nhdominnl  injury  are  often  extremely 
eqiiivnod,  and  will  neeeftsarily  vary  uecording  to  the  organ  injiired. 

If  lliL*  Spleen  have  been  InceruU'd,  lliete  will  be  all  the  eilVetH  of 
severe  sluH-k  of  the  system,  accompanied  by  ihose  nf  internal  hiemor- 
rlin|!e;  cohlncRS,  nnd  pallor  of  ihe  utirrnce,  a  small  and  fecMe  puUe, 
anxiety  of  coiiniennnce,  and  great  depression  of  the  vitnl  powers,  with 
)inin  ni  the  sent  of  injury,  and  perhaps  dulness  on  percu^ioii  from 
extravasati'd  hlood.     These  symptoms  speedily  terminate  in  de^ith. 

I  If  the  Kidneys  be  injured,  lliere  will  commonly  be  a  frequent  desire 
to  pass  urine,  and  tliis  will  Ik*  tinged  with  blood,  olien  to  a  consitlemblo 
extent.  A  Her  the  discliarge  of  blootl  ceases,  the  urine  will  l»ecorne 
albuminous,  and  nmy  continue  so  for  a  great  length  of  time.  On  exam- 
ining such  alhnminotis  urine  under  the  microscope,  it  will  generally  he 
found  til  contain  a  f«w  blood-corpuscles  and  |)09sibly  some  casLs  of  lubes, 
witit  mucuH  nnd  epithelial  scales,  sliowin;^  the  existence  of  inflaminarutu 
in  the  kiilney.  It  is  a  remark.ible  and  important  priicLical  fact  that,  so 
fur  as  my  experience  goes.  I  have  never  seen  albumen  in  the  urine  as  llie 
result  of  renal  injury,  unless  ii  had  been  preceded  by  blood.  The  al>- 
eence  of  ltlo*H|  from  the  urine  must  not,  however,  be  taken  as  an  indica- 
tion that  the  kidney  is  not  injured;  it  may  l>e  so  disorganiHcd  as  to  be 
totally  incapalile  of  secreting,  and  consequently  no  blotWy  iirine  finds  its 
"way  into  the  bladder.  A  mun  was  ndntitied  into  the  Hospital  under  my 
care  for  a  buIre^il^Jury  of  tlie  back;  ho  passed  urine  nntingi'd  with 
blood,  hut  after  death  his  right  kidney  was  I'ound  eonipU'tely  smashed 
by  the  Itlow,  and  there  was  an  extensive  extravasation  oC  bloorl  in  the 
celluhvanipose  tissue  around  it;  here  it  was  evident  tiiai  tlic  disorgani- 
sation was  so  sudden  and  complete  lh:it  no  nrine  couhl  find  its  wa>i  into 
the  bladder.  In  another  case,  in  consequence  of  a  fall  IVom  a  wimlow, 
an  eblerly  man  died  in  the  course  of  an  hour,  having  struck  his  back 
and  su'ilained  several  fractures  of  the  limb;*.  The  lelt  kidney  was  rup- 
tured in  a  starred  manner,  with  extensive  extravasation  of  hlood  into 
the  tissues  around  it,  but  there  wats  not  a  tinge  of  blood  in  the  urine 
which  was  retained  in  the  blaibler. 

If  the  Liver  have  been  ruptured,  pn!n  over  the  region  of  that  organ, 
dulness  on  percussion  from  extravasated  blootl,  and  great  colln|}8e,  foU 
lowed,  if  the  patient  live,  by  dif)'ufted  tianmnlic  |>eritoititis,  bilious 
vomitings,  white  stools,  and  janndii-e,  wilt,  with  snfQcient  precision, 
indicate  the  true  nature  of  Itip  injury.  Bernard  has  further  shown  that 
contusions  of  the  liver  are  fullowe^l  hy  traumatic  saccharine  di:ibetes. 

Wlicn  the  Stomach  is  ruptured,  the  nature  of  the  incident  is  usually 
revealed  by  bloody  vomiting;  and  when  the  Intestines  have  been  torn^ 
by  the  ndniixtuie  of  blood  with  the  stools,  if  the  patient  live  long  enough 
to  pass  any.  These  signs,  however,  do  not  occur  in  all  cases.  A  man 
was  adniilied  to  the  Hospital  under  my  care,  whose  abdomen  had  been 
B<]uefzed  between  a  cartwheel  and  a  lara|>-|KJSt ;  during  the  five  lioiirs 
that  he  lived  he  vr)mited  several  times,  bringing  up  a  meal  whicli  he  had 
taken  immediately  l^forc  the  accident.  In  the  vomited  matters  there 
was  DO  blood  to  be  seen;  but  on  examination  afler  death  it  was  fouml 
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that  not  only  tlie  liver  and  spleen  were  ruptured,  but  tlie  stomaoU  w« 
torn  nlinoBt  comph'toly  ai-ross  noar  thu  pylorus. 

Emphysema  of  the  Abdom.in&l  Wall,  and  suUaeriuontly  of  the 
trunk  geiiL'ially,  may  roKulL  from  the  escape  of  flatus  froni  woantlcd 
intesliue  into  the  snitperitoneal  areolar  tissue,  and  thence  into  the  more 
AUpertieial  planet}.  VVIien  this  taked  place,  the  same  iloughy,  pud'y, 
inelatiiic.  crepitating  swelling  of  the  sulK'Utaneous  areolar  tissue,  that  U 
met  with  in  thoracic  emphysema,  is  ohserved.  It  usually  cowuienccs  iri 
one  or  tlie  other  flunk,  and  may  thea  orecp  up  towards  the  axilla,  or  in 
front  of  the  abilominal  wall. 

Ar  a  diaj^nostie  sign,  this  form  of  emphysema  is  valuable  in  tUoae 
cases  in  which  the  intestines  have  been  injure*!,  either  without  any 
wound  of  the  ahdominnl  purietes,  or,  if  there  be  wound,  without  protru- 
sion of  the  injured  portif>n  of  gut.  in  two  of  tlio  cases  in  which  I  have 
otiservetl  it,  this  condition  was  the  only  positive  sign  of  inlestina]  injury. 
In  one  case,  the  transverse  duodenum  luul  been  rnpture<l  where  uneo- 
vei*eil  l>y  |>eritoneu]n,  by  a  biifter-acciflent ;  and  in  the  other  the  rectum 
ai»d  meso-ree.tiim  hnd  l>een  traversed  by  a  pistol-ball.  In  both  the-se 
cases  the  emphysema  was  extensive,  the  flatus  having  directly  passed 
into  the  6ul)|>eritoneal  areolar  tissue.  In  other  case.s  it  may  in  the  Arst 
instance  pass  into  the  cavity  of  the  abdomen,  and  render  that  tympanitic, 
and  then,  as  In  thoracic  euipliysema  nfier  pneumothorux,  eseapu  into  the 
areolar  tissue  at  ttie  edges  of  the  wound.  In  a  case  under  my  obj^erva- 
tion,  it  occurred  alter  tapping  the  bladder  through  thu  rectum.  The 
flatus  es('a|HMl,  after  the  removal  of  the  cannula  on  the  sixth  day, 
through  the  small  a|»erture  in  the  walls  of  the  gut  into  the  sub|>erJtoneal 
are(»lar  tissue  of  the  pelvis,  tlience,  through  thrr  s(^iatic  not<:hc3,  dowa 
the  posterior  and  outer  part  of  tiie  thighs  and  the  flanks. 

The  diagnosis  of  ob.b»ininal  emphysema  from  thoraoic  omphyaema 
and  from  putrefactive  intillration  of  air  into  the  areolar  tissue  requires 
to  he  made.  In  the  fust  cu6c,  the  <liagnosis  may  readdy  be  errectinl  by 
observing  an  absence  of  the  signs  of  th<»racic  injury,  and  by  tlie  situation 
of  the  emphysema  in  the  posterior  or  lateral  uhdominal  wall,  or  around 
the  lips  of  a  wound.  P^om  putrefactive  inliltraiion  with  air,  the  abdo- 
minal emphysema  is  easily  distinguished  by  tlie  cause,  and  by  the 
ubsenee  of  low  inllammation  ol'  the  ureidar  tissue. 

The  Treatment  of  the  various  injuries  of  the  al»domcn  that  have 
just  been  descriln^d  ia  very  simple.  If  tiio  symptoms  indicate  laueratioo 
of  one  of  tlie  viscera,  little  can  be  done  during  the  state  of  colla|>ae 
sufHM'vening  on  the  accident,  heyoml  keeping  the  patient  quiet,  and 
employing  the  means  that  Itave  been  recommended  for  lessening  the 
effects  of  shock,  if  the  patient  survive  this  i>eriod,  we  must  guard 
against  peritonitis,  and  limit,  if  possible,  thu  extravasation  of  blood  iuto 
the  abdomen,  should  there  be  in<UcationB  of  its  occurrence,  by  the  employ* 
xneht  of  treatment  th:it  will  presently  be  described. 

WouNoa  OF  TUP.  UiAPiittAOM  may  l>e  occasionetl  by  stabs  or  by  gun- 
shot injury.  Sometimes,  however,  this  muscle  is  perforat^^d  by  the 
fragment  of  a  broken  ril>  witliouc  external  wound.  The  lesion,  though 
not  in  itself  mortal,  is  necessarily  usually  complicated  with  so  much 
visceral  injury  as  to  he  very  generally  followed  by  death.  If  the  patteal 
survive,  the  ai>erture  may  be  blocked  up  by  a  false  membrane,  to  which 
the  adjacent  lung  will  probably  adhere;  an<l  thus  the  separation  between 
the  cavities  of  the  chest  and  atxlomeu  will  l>e  maintained.  Should  this 
reparative  action  nut  lake  place,  a  berniul  prutrnsiou  of  some  of  the 
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abilominal  rjscera  may  take  place  into  tlie  plourat  cavity,  as  will  be  more 
fully  flescribecl  wbeu  we  Kjwak  of  ^'Diiiphrajjinatic  Hernia.'' 

WoiNDtt  OF  TUB  Abdomkn. — Wounds  of  the  Abdominal  Wall 
that  do  not  penetrate  the  Peritoneal  Cavity,  if  uncomplicuied 
with  internal  injury,  usually  do  well,  and  merely  require  to  be  treated 
on  ordinary  principles.  If  they  l>e  inciseil,  and  bo  extensive  as  to 
require  sutures^   the  stitelies  ahould    l>e   iulroduued   through   the  skin 

flone,  never  through  muscular  or  tedinoiis  structures,  the  union  of 
^hich  eouhl  not  be  etfected  in  this  way;  the  )>arts  injure<l  must  ulsu  be 
elaxed  by  careful  attention  to  positi«in.  When  they  arc  the  result 
f  gun-shot  injur3',  they  suppurate  extensively,  and  are  very  slow  in 
heating. 

Wounds  that  Penetrate  the  Cavity  of  the  Abdomen  are  of 
especial  interest,  on  account  of  the  frequency  with  which  they  are  com- 
plicated with  peritonitis,  and  with  injury  of  the  viscera.     They  may,  foe 
praclic.'d  purposes,  be  divided  into  1,  those  that  Tenetnite  the  Peritoneal 
^Sac,  without  wounding  or  causing  the  protrusion  of  any  of  the  contained 
ftrj^nna  ;  and  2,  those  that  are  complicated  with  Protruiiion  or  Wound  of 
^ome  of  the  Viscera. 

1.  Penetrating  Wounds  of  the  Abdomen,  "without  Visceral 

Protrusion  or  Injury,  are  often  somewlmt  diilicult  to  distintjni.sh 

fiom  simple  wounds  of  llic  alulominnl  wall,  though  the  escape  of  a  small 

qtmnlily  of  reddish  serum   may  reveal  the  niUure  of  the  accident.     In 

these  cases  the  8urgeon  siiould   be  carcfid  not  Ui  piush  his  examination 

^k>o  far.  l>y  probing  or  otlierwise  exploring  the  w<»uiui,  lest  hi*  really  [)cr- 

Bft>rate  the  peritoneum  whicli  was  previously  intact.     The  cavity  of  the 

jieritoneum  has  often  been  ptTforated  from  front  to  back  by  bullet- wounrU 

^r  sword-thrusts,  without  there  being  any  sign  of  visceral  injury.     In 

■ttie  absence  of  peritonitis  or  other  signs  of  mischief,  the  wound  must  be 

Breateii  as  a  simple  one  of  the  ab<lominal  wall,  and  any  complication  that 

fpay  occur  must  be  met  in  the  way  that  will  immediately  be  described. 

'^  2.  In  a  Penetrating  Wound  iBvith  Protrusion  or  Injury  of  the 

Viscera,  the  risk  is  necessarily  greatly  increased;  here  the  chief  danger 

is  fr<^m  ixTilonitis,  induced  cither  by  the  wound,  by  the  extravasation  of 

the  intestinal  contents  into  the  peritoneal  cavity,  or  by  the  accumulalion 

of  blood  in  it.     it  but  seldom  happens  that  death  rciiults  from  hre-mnr- 

rhugc  in  thcKe  cases,  though  this  may,  of  course,  occui  if  any  of  the  larger 

•ssels  be  injured. 

protrusion  of  uninjured  tntf.siine,  mesentery^  or  omentum  may  take 
Hace  through  the  wound  in  the  abdominal  wall.     This  protruded  mass 
always   very  large  in  comparison   with    the  aperture  from  which  it 
icnpes,  the  sides   of  which,  being  overlaid    by  it,  constrict   it   rather 
Ightly,  so  as  to  form  a  distinct  neck  to  the  protrusion.     If  left  unre- 
iced,  the  mass  speedily  lo^es  its  polish  and  bright  color,  becoming  dull 
id  livid  from  congestion  ;  it  then  int3ameH,and  aoon  becomes  gangrenous 
rom  the  pressure  exerciscil  upon  it  by  the  sides  of  the  aiK'rture  through 
bich  it  1ms  passed. 
lu  many  CHse«  Ute  protrudtfdinteMinA  is  wounded.     The  existence  of 

Eis  further  injury  will  readily  be  ascertained  by  the  escape  of  flatus,  or 
the  more  fluid  contents  oC  the  gut.     The  characters  of  tlie  wound  vary, 
Travers  has  pointed  f>ut,  according  to  its  size.     If  it  be  a  mere  punc- 
re,  or  even  an  incision  two  or  three  lines  in  length,  cversion  or  pro- 
lapsus of  the  mucous  membrane  will  take  place,  so  na  to  close  it  suQl- 
^iently  to  prevent  the  escape  of  the  contents,     ll*  the  aperture  be  above 
rur  liuet  in  lengtii,  this  jjlugging  of  it  by  everted  mucous  membrane 
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cannot  tnke  placo,  and  then  the  contents  of  the  bowel  are  more  freely 
cliec'ltargcH;  but,  even  in  those  circnmslftiices.  lliere  will  he  n  leiidviu-y  l*i 
tliG  protrusion  of  the  mumtirano,  wliirh  forms  n  kind  of  lip  over  the  edge 
of  the  cut. 

A  wounded  inleniine  which  does  not  protrude^  but  remnina  within  the 
pcritoiiefti  snc,  exhibits  the  same  plienomenu.     in  these  eases,  liowevcr, 
there  is  the  ndtiiiionrtt  danger  of  the  extravasation  of  the  intestinal 
contents  into  tlip  peritoneum.     This  extrnvnAntion,  unqMe»ii<»nnl)ly  one 
of  the  greiilest  d:iny;era  tlmt  can  occur  in  wounds  e»f  the  alMlomen,  ina«- 
tnuch  MS  by  its  irritating  qualities,  the  feculent  matter  gives  rise  to  nurl 
keeps  up  the  most  intense  peritonitis,  takes  place  le»s  frequently  than 
might  he  expected.    For  ihis  there  arc  several  reasons.    In  the  first  place, 
a*  we  have  nli*eady  seen,  if  the  wound  in  the  gut  he  hcluw  a  certain  sijte, 
there  is  a  nattiral  tendency  to  its  oueluuiou   l>y  eversion  of  the  mucous 
ntcmhrane.     Besides  this,  it  rau»t  be  iKirne  in  mind  that,  though  in  orli- 
nary  language  we  speak  of  tlie  "cavity'*  of  the_  aUlomcn,  thtrre  is  in 
reality  no  .such  thiiii;;  tliere  l>eintr  no  empty  .space  wiihiu  tlie  peritonesi 
snc.  but  the  whole  of  the  vis<.'ernl  contents  of  the  abdomen  l>eing  so  elosely 
and   equably  bronglit   int.o   contucl   by  the   pressure  of  the  alxlomina 
muscles  and  of  the  diaphragm,  that  it  requires  some  force  for  the  in — 
lestinal   contents  t<i  overcome  this  nnilorui  support,  and    to  in>«inuat 
then^sclves  between  the  coils  of  contiguous  portions  of  intestine,     'fh 
influence  exercisc<l  by  the  continuous  pressure  of  the  abdomin:il  walb 
upon  liie  intestinal  eouLi-nls,  is  well  shown  by  the  greater  facility  will 
which  tliese  escape  from  a  portion  of  wounded  intestine  that  has  beei^   <«a 
])n)lrtided,  than  Irnm  one  that  is  still  lying  within  the  abdomen.     In  ih»   ^ne 
former  case,  fieces  will  escape  from  a  much  smaller  a^ierture  than  in  th-  ^   le 
bitter,  in  consequence  of  the  gut  not  l>eing  supported  on  all  eiides  by  th  -^  ite 
uniform  pressure  to  which  it  is  8ul>jocted   within  the  abdomen.     It  i*-   ^^s 
seldom,  indeed,  that  fieces  arc  cxlruvasatetl  from  gut  that  is  not  pr<   ^— o-i 
truding,  unless  it  be  very  full  at  the  time  o#the  ii>jury,  or  the  wound  i    ^    b 
it  lie  very  extensive.     The  influence  of  the  equable  pressure  i»f  t!io  al^    -*b-' 
dondnal  contents  in  preventing  the  escape  of  lances  wns  well  ilIusimt-f--*^:^^-e<^ 
in  a  case  in  University  College  llo**])iln!,  of  a  man  who  was  shot  Ihron.  -^ 

the  alubmien.     Tlie  iutestines,  which  contained   much  feculent  matt' 
were   traversed    by   the    bullet   in   four   pbiccrt.     He    lived    twenty-foit-*  ■«-'* 
houiH,  and  yet  no  reculent  extravasation  took  place.     In  another  case  t  ~:^ 
whicli  i  WHS  called,  that  of  a  young  gentleman  who  had  been  accidenlall   •    ■* 
shot  lhrf)ugh  the  aUb^tnen  with  the  ranirotl  of  a  horse-pistol,  the  d^  ^ 
seending  colon  was  cut  completely  across,  and  the  small  intestinea  pet   ^ 
forated  in  two  places;  and  yet  no  extravasation  took  place,  though  h^^ 
Btirvived  the  accident  two  days. 

lihfod  in  fxfravaHotfd  more  readily  than  the  intestinal  contents  h  * 
wounds  of  the  abdomen.    Tliis  is  in  a  great  measure  owing  to  the  vin  » 
fergo  In  an  artery  of  moderate  size,  such  as  one  of  the  branches  of  ih»- 
meseulcric,  being  sulHcient  to  overcome  the  equable  pressure  and   su|> — "' 
])ort  of  the  alnlominal  walls. 

Kxtravasations,  whether  of  fieres  or  of  blood,  when  once  formed,  havc^ 
little  tendency  to  diHuse  themselven,  but  become  localisini  in  the  neigh- 
borhood of  the  part  from  which  they  were  originally  poured  out;  owing, 
in  the  tlrst  instance,  to  the  surrounding  pressure,  and  at  a  later  (leriud, 
to  the  dei>osit  of  plastic  matter  between  the  fohls  of  intestine  and  the. 
neighlwiring  viscera.  In  this  way  the  ditfusion  of  irritating  matters, 
thtough  the  abdoininnl  cavity  is  prevented,  and  the  likelihood  of  ih« 
occurrence  of  wide-tspread  antl  fatal  iuflammatioii  is  much  diminiahod. 
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The  existence  of  these  extraTAsntions  mny,  in  many  cases,  he  recog- 
nised by  (liilness  on  percussion  arotinil  tlte  woiiml,  liy  llie  localised  swell- 
ing to  which  they  give  rise,  and  sonietiines  by  their  escnpe  through  tlie 
externitl  a|>t?rttire. 

Treatment — In  the  treatment  of  penetrating  wonnds  of  the  abdo- 
bpcn,  we  mn8t  tirst  consider  the  nianti^fment  of  thv  injured  parts  ;  and 
Bifi^^Twards,  the  prevention  or  cure  of  llie  consecutive  peritonitis. 

If  the  wound  have  not  implicated  any  of  the  abdominal  vis- 
cera, it  must  be  closed  by  relnxinj^  the  nbdnminni  miiHcles  by  position, 
liy  introducing:  a  few  points  of  suture  through  the  integuments,  if  it  be 
extensive,  and  by  applying  a  compress  and  plaster,  supported  by  a  ban- 
dage.    Ihe  patient  should  then  have  a  full  dose  of  opium;  about  two 
grains  of  solid  opium  or  forty   minims  of  the  liquor  sedativus,  which 
must  be  repeated  in  from  four  to  six  hours,  so  that  the  effects  may  be 
kept  up.     1  prefer  in  tliesc  cases  the  solid  opium  of  which  as  much  na 
from  six  to  eight  grains  may  be  given  in  twenty-four  hours.     The  patient 
should  be  kept  |)erfeclly  quiet  in   bed,  and  no  nourishment  given  for  a 
few  days,  except  barley- water  and  ice.     The  bowels  should  not  be  ojrt-ned 
by  aperient  medicine,  lest  abdominal  irritation  be  set  up,  but  oleaginous 
jnem.-ita  may  be  administered  at  the  end  of  a  week  or  ten  days. 
^  If  the  intestine  be  ^wounded  but  not  protruding,  we  must  en- 
Rleavor  to  limit  the  peritonitis  that  will  ensue,  and  nluo  to  prevent  feculent 
extruva»ation.     The  patient  should  be  laid  on  the  injured  side  with  the 
onnd  dependeut,  so  as  to  allow  the  fieces  to  esca[>e  througli  it,  if  dis- 
»scd  to  do  so.     if  the  injury  be  about  the  umbilicus,  he  must  lie  upon 
its  i>nck  with  the  knees  drawn  up  and  bent  over  a  pillow.     Opium  must 
len  l>e  administereil  in  the  full  doses  alreaily  indicated,  and  repeated  in 
;min  doses  at  least  every  fourth  or  sixth  hour,  so  that  the  system  may 
be  kept  well  under  its  influence.     The  value  of  opium  in  these  cases  is 
pery  great;  it  not  only  seems  to  moderate  the  inflammation  of  the  peri- 
^K>ncum,  but  it  is  of  the  greatest  utility  in  preventing  extravasation  of 
Beccs.     This  it  tloes  by  arresting  the  peristaltic  movement  of  the  inies- 
Hine,  and  thus  keeping  it  from  change  of  position.     This  arrest  of  the 
njtestinal  movements  also  tends  greatly  to  the  closure  of  the  wound. 
Travers  has  shown   experimentally,  and  his   investigations  have    been 
confirmed  by  subsequent  observ.itions  on  the  human  subject,  that  wounds 
of  the  intestines  are  closed  by  l^'mph  that  is  thrown  out,  not  only  from 
the  contiguous  peritoneal  surfaces  of  the  part  actually  injured,  but  from 
that  of  neighboring  coils;  so  that  the  aperture  in  the  gut  becomes  per- 
manently glued  and  attached  to  the  structures  in  its  vicinity.     In  order 
^hat  this  process  should  take  place,  it  is  necessarily  of  imiM>rtnnce  that 
■lie  movements  of  the  boweU  be  paralyzed  ;  and  it  is  a  beautiful  pi-o- 
^Isiou  of  nature  that  the  very  inflammation  which   closes  the  wound, 
arrests  that  |>cristaltic  action,  the  continuance  of  which  would  interfere 
with  its  agglutination  to,  and  closure  by,  the  neighboring  parts.     Until 
therefore,  the  necessary  degree  of  inflammation  to  effect  this  is  set  up, 
the  intestinal  movements  must  be  nrrewted  by  opium. 

If  extravasation  of  feculent  matter  have  taken  place  into  the 
abdomen,  an  attempt  may  be  made  to  facilitate  its  escape  externally  by 
removing  the  stitches  and  plasters,  and  placing  the  patient  on  the  injured 

Ride,  so  that  this  may  be  most  dependent ;  should  the  lips  of  the  wound 
Ave  already  l)ecome  adherent  to  one  another,  they  may  even  be  gently 
and  carefully  separated  by  the  introduction  of  a  probe,  and  iu  this  way 

Ciflbrded  for  the  elTused  matters. 
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Wlien  a  portion  of  intestine  or  of  omentum  has  protruded,  i1 

slioiihl  Ite  roplncpcl  as  speedily  as  po9.sili]p«  1>erore  strangnlnlioD  liiui  oc- 
curred, wliich  mtiy  occflsion  gnngreiie.     The  aliUomiiiul  muscles  sboiilt 
be  relaxed  l\v  N'liding  the  tliigh  upon  the  alidnmen^  when  tlie  Surgeoi 
may  graduully  push  l)ack  the  protrusion  by  «teady  presaure  upon  it ;  b< 
muHt  not,  however,  employ  any  force,  nor  any  rough  bnnrlbng  of  thi 
exfK»s*ed  uiid  delicate  purls  ;  htit  if  their  return  eannoi  readily  be  effi-cied, 
owing  U*  the  eonslrietion  of  the  neek  of  the  tumor,  the  aperture  thniu'^l 
wineh  ihey  have  esraped  must  lie  carefully  enlarjjed  in  n  direction  up- 
wards, hy  means  of  a  probe-pointed  bistoury,  or  a  hernia-knife  guidr 
by  a  flat  director.     The  incision  necessary'  to  enlarjfe  the  oiK^nin^  sutll— 
ciently  for  reduction,  need  not  exceed  lialf  an  inch  in  length.   In  replaeini 
the  protruded  parts,  whether  by  the  aid  of  incision  or  not,  care  must  h 
tnken  th«t  they  are  fairly  put  back  into  the  cavity  of  tl»e  abdomen,  an*" 
not  pushed  up  into  the  !>heath  of  the  rectus,  or  into  the  subserous  nreo-* 
Inr  lisatie  lvii>g  before  the  jHMitoneum  ;  an  iiccident  that  would  Ite  fata 
by  allowing  the  oonstrictton  of  the  neck  of  the  protrusion  to  eon i 
unrelieved.     In  ejfecting  tlie  n-iurn,  the  Surgeon  should   not  pin 
tinger  into  the  aUlomen,  but  must  content  himself  with  simply  reji 
the  protruded  gut  or  omentum,  and  allowing  it  to  remain  in  the 
dinte    neigUborhortd  of  the  wound,  in  the  tibdominnl   wall,  to   which 
will  contrnct  adheHiouH;  and  thrtnitrh  whicli  \x.s  rontent.s  may  escajre,  i 
the  event  of  any  sloughing  l>eing  set  up  in  it.     If  the  piolrnsion  be  i 
flamed,  it  muttl  equally  be  replaced  witliotil  delny;  but  should  (he  inte 
tine  have  Ix-come  gangrenous  fri>m  continued  couRtricliou  and  exposur*"' 
no  attempt  at  reduciion  should  be  made,  but  an  ineis'tou  must  be  cnrri* 
thr<iugh  it,  so  as  to  allow  the  escape  of  ficcef;,  and  the  tormtition  of  i 
artiHcial  anus,     if  the  protruded  omentum  l>e  gangrenous,  it  mtt»t 
excised  on  a  level  with  the  peritoneum,  to  the  aperture  in  which  iIl^V 
portion  lying  witliin  the  abdomen  will  have  contracted  adhe*ti<ins. 

if  the  intestine  that  protrudes  he  \(rounded,  the  treatment 
the  aperture  in  the  gut  will  call  iVir  special  alteniion  ;  and  SurgiM> 
have  lieen  somewhat  divided  n^  to  the  question  ot  the  jiroprict}*  of  »lit(_ 
ing  it  up.  Scarpa  and  S.  Civiper  were  opposed  to  this  practice  on  ll 
ground  that  it  does  not  prevent  extravasation,  and  that  the  stitolic*  pr 
duce  irritation  by  acting  as  foivign  Ijodies,  They  pro|>o»ed  to  relu 
the  wounded  gut,  tiikuig  care,  however,  to  leave  the  ajwrturo  In  it  tocc' 
respond  with  that  in  the  abd<»minal  wall,  so  that  an  artidcial  niiue  mig 
be  cHtablislicd  by  the  adhesion  of  the  e<lges  of  the  (»|H^nings  to  oj 
another,  and  by  that  meana  prevent  extravasation.  To  thiti  practice  tJ 
great  objecticui  exists,  that  exlravahation  will  probably  occur  hcftl 
there  has  been  lime  for  the  effusion  of  lymph,  and  the  ngj^Uitinalionl 
the  contiguous  surfacen;  besides  which,  it  is  impossible  to  secure  I 
necessary  corie8|K>ndciu'e  between  the  two  a[>crture9,  tlie  woundrdfl 
being  very  liable  to  niter  its  position  after  it  lias  been  rcplaeeib  I^-fl 
also  been  found  by  experience  that  one  of  the  objections  urged  r\i-^M 
the  employment  ( \'  a  buture,  that  it  cannot  prevent  the  C9ca)>e  of  b  ^H 
nirttter,  ia  not  valid.  If  ll  l»«  properly  Apjdied,  it  may  effecttmlly  ^^H 
as  WHS  bIiowu  liy  a  RUOceRsful  ease  under  my  cnre,  the  detaitn  of  ^H 
were  ptdilinhed  in  the  Lancet  for  1451.  That  the  siitchea  act  as  ^*^^| 
of  irritation  to  aity  extent,  is  also  doubtful.  Travers  found  by  ^^H 
ment  that,  when  a  woundiMl  gtit  was  sewn  up,  and  returned  into  th^^H 
men,  the  atitures  quirUly  hectime  bridged  or  coated  over  nith  ^^^M 
layer  of  lyuiph,  auti,  gradually  ulcerating  their  way  tnwnnU^^^H 
dropped  into  the  cavity  of  the  intestine,  lieiiig  dibchargc^l  per  <tf^^^M 
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leaving  a  firm  cicatrix  at  the  point  to  which  they  hnfl  heen  applied.    For 
IhcBc  vurious  reasons,  Outlirie,  Trnvcrs,  an(l  (»lher  Surgeons  of  experi* 

I  ence,  advocate  the  practice  of  stilrhing  up  a  wound  in  a  protruding 
inteatine  in  snit»hic  cases,  with  wltich  opinion  I  entirely  agree.  It  ia, 
however,  evident  that  no  poMilivc  and  unvarying  rule  can  b*i  laid  down 
*that  is  applicable  to  all  cases.  Mucb  must  depend  on  tlio  nature,  cause, 
and  extent  of  the  wound  in  the  gut.  If  it  be  very  large  and  transverse, 
the  result  of  gun-shot  violence  or  other  contusinj^  force,  no  suture  can  be 
of  nny  Rcrvice ;  for,  not  only  might  it  be  dilfluult  to  bring  the  etlges 
together,  but  they  would  probably  not  adhere  to  one  another^  nor  to  the 
abdominal  wall.  If^  however,  the  wound  be  punctured  or  incised  and  of 
moderate  extent,  the  case  in  different.  Much  will  also  depend  upon  the 
^^  way  in  which  the  sutures  are  applied.  They  should  be  introduced  by 
^f  mi>Ans  of  a  fine  round  needle,  armeri  with  sewing  silk,  in  such  a  way  that 
the  peritoneal  surfaces  on  each  side  of  the  wound  are  brought  into  con- 
tact: adhesion  takes  place  sftlely  lietween  these,  the  wound  in  the  other 
structui*es  of  the  gut  (tiling  up  by  plastic  deposit.  It  baa  been  reuono- 
mendeil  that  the  needle  should  penetrate 
the  |>eritoneal  and  areolar  coats  only,  no 
muscular  tissue  being  taken  up  in  it,  le^t 
retraction  of  the  included  fibres,  by  drag- 
ging upon  the  stitches,  might  re-open  the 
■wound.     This  advice,  however,  it  is  ex- 

■tremely  difUcult   to    follow.      The  safer 
plan    is   doubtless   to   carry   the    suture 
through  the  whole  thickness  of  the  gut, 
bringing  the  atitohes  out  at  about   one- 
sixth  of  an  inch  from  the  edge  of  the  cut, 
jn  such  a  way  that  the  serous  surfaces  are 
^klrawn  into  apposition.     The  kind  of  su- 
^Blure  that  shoidfl  be  used   is   here  repre- 
H»eiited  (Fig.  2r.l).     When  the  lips  of  the 
^Fwound  have  been  nearly  brouL^ht  into  ap- 
position in  this  way,  it  has  been  proposed 

Xtj  leave  the  end  of  the  thread  hanging  out  of  the  aperture  of  the  abdo- 
luiiinl  wall,  and  to  withdraw  it  when  it  becomes  loose;  but  I  think  it 
"btitter  not  lo  leave  it,  as  it  might  induce  great  irritation,  acting  like  a 
sctuii  in  the  peritoneal  cavity.  The  ends,  therefore,  should  be  cut  short 
d*>se  lo  the  knot,  wl»cn  the  suture  will  eventually  become  covered  with 
lymph,  and  hnd  its  way  into  the  inside  of  the  gut  by  ulcerating  through 
~%he  muscular  and  mucous  coats. 

J^hould  the  aperture  in  it  admit  of  being  thus  closed,  the  protruded 
^^^rlion  of  the  intestine  must  be  reduced,  having  previously  l»eeu   pro- 
^^ei'ly  cleanse*!  with  a  little  lukewarm  water.     Should,  however,  the  pro- 
Traded  gut  be  too  exlennively  torn,  and  especially  if  it  be  lacerated  by 
;uri-sbut  injury,  it  would  be  useless  to  stitch  it  up,  and  it  must  be  gently 
ind  carefully  reduced.     The  reduction  must  be  effected  in  the  way  that 
itKS  been  already  described,  the  Surgeon  being  especially  careful  not  to 
tu&h  the  wounded  coil  of  intestine  far  into  the  abdomen,  but  to  leave 
close  to  the  external  orifice,  so   that,  in  the  event  of  extravasation 
Etarring,  or  the  stitches  giving  way,  a  ready  outlet  may  be  atforded. 
itionld  the  wouml  in  the  abdominal  wall  Im!  extensive,  it  must  be  closed 
\y  sutures  and  plasters, snpporte*!  by  a  bandage,  the  interioranglebcing 
eft  open  lo  allow  the  escape  of  extravasnlinu.     The  wound  in  the  peri- 
"^ironeuin  had  belter  be  left;  but  should  it  be  very  extensive  recowtftft. 


Flif.  311.  — AppUcKtnn  at  Sdtora  to 
WviandeJ  Bow#t. 


636 


INJURIES   OF    THE    ABDOMEN   AND    PELVIS. 


I 


might  he  iiad  to  the  practice  llmt  wns  saocessfully  adopte<1  In  snoh  dr- 
cumslnnces  by  Ward,  of  stiicliing  np  the  aperture  in  llua  mcmbpiine. 

The  ftrter-trenlment  innst  be  conducted   in   till  respects  on  the  same 
principles  an  in  itie  case  of  an  intestine  wounded   without   protruding. 
Care  must  l»e  tnken,  by  attention  to  tlie  position  of  the  patient,  and  by 
the  free  administration  of  opinio^  to  keep  the  bowel  as  quiet  as  possible 
near  the  external  opening;  the   urine  should  be  drawn  off  twice  in   the 
twenty-four  hours,  and  no  purgative  whatever  administered,  leal  by  th 
excitation  of  peristaltic  action  adhesion  bo  disturbed^  and  cxtravasatio 
take  places    After  the  lapse  of  six  or  eight  days  an  enema  may  be  throw 
up,  and  repeated  from  time  to  time.     No  food  should  be  allowed  for  th 
first  three  days,  during  which  time  ice  and  barley-water  should  be  freel 
tnken;  after  this,  beef-lea,  and  light  food  that  leaves  no  solid  ret<idu 
may  l)e  given.     It  is  of  great  importance  that  no  solid   food   should 
adminislered  for  at  least  two  or  three  weeks  after  the  occurrence  of  th-      ^e 
injury.    In  a  case  of  wound  of  the  intestine  which  was  under  my  carc^  th 
patient,  who  was  progressing  very  fitvoral>ly,  «nd  eventually  recovc 
nearly  lost  her  life  by  entin;?  the  pulp  of  an  orange  on  the  tenth  day. 

Traumatic  Peritonitis  is  the  great  danger  to  be  apprehended  in  a        ]J 
serious  injuries  of  the  abdomen*  and  it  is  by  inducing  this  that  exti-av:^HB- 
Ration  of  fieces  or  of  bloo<l  so  frequently  proves  fatal.     It  is  true  that         a 
certain  degree  of  inflammation  of  the  pentoiieuni  is  necestinry  for  tl  ^^ae 
healing  of  all  abdcmiinal  wounds,  but  it  must  be  limited  in  extent  ai^^d 
plastic  in  character.     It  is  the  more  diffuse  form  of  peritonitis,  altend^^sd 
by  the  exudation  of  turbid   scrum   and  shreddy  ill-conditioned  lymp     "^, 
that  is  so  speedily  fatal.     In  these   cases,  we  meet  with  the  ordina^^ry 
symptoms  of  the  itliopalhic  form  of  this  atfeclion  ;  uniform  tendcrnc      »» 
abr}ut  ihe  abdomen,  but  more  particularly  in   the  neighborhood  of  ti^Bie 
i"J"'>'»  ^^^^^  occasional  stabbing   pains,  foilowcfl   l>y  tympanitic  iVist*^-  n- 
aion,  vomiting  and  hiccup,  a  small,  quick,  hard  pulse,  often  aaauinin^^"  » 
wiry  incompressible  character,  with    considerable   pyrexia,  and  gri^-    *t 
anxiety  of  conntcnnnce.     This  diffuse  traumatic  peritonitis  will  set         in 
and  run  its  course  with  great  rnpidily.     In  a  case  in  University  Hos-^M>i 
tal,  already  alluded  to,  of  bullet-wound   of  the  abdomen,  the   jutlii 
lived  twenty-four  hours.     Two  or  three  pints  of  serous  eflosion  w 
much  puro-plnslic  matter  were  found  ;  and  great  reddening  of  the  whc:=^==^^*-' 
of  the  visceral   and  much   of  the  parietal  peritoneum  had  ensued.  '** 

Another  case  of  rupture  of  the  ileum,  the  consecutive  peritonitis  prov    ""^^ 
fatal  in  a)K»ut  thirty  hours  after  the  accident.     This  extreme  rapidity  \°  M 

its  course  and  fatnl  termination,  distinguishes  traumatic  from  idiopuill^^^^^^  I 
peritonitis.  To  what  is  the  rapid  fatality  of  traumatic  pcritonilts  dii  ^***^ 
it  does  not,  as  in  the  case  of  traumatic  inflammations  of  the  head  a  ^***' 
chest,  eaune  dralh  by  the  direct  interference  with  organs,  the  hcalt — ^'  -^ 
performance  of  whose  action  is  directly  esi^ential  to  the  continuance  ^  ^ 
life.  It  is  also  far  more  rapidly  fatal  than  any  tntlaiumalion  of  the  plcu  -^^*i 
pericardium,  or  arat'hnoid.  May  it  not  bo  due  to  some  direct  impressi  "^  *"'* 
upon  the  sympathetic  ganglia — to  the  collapse  of  nerx-ous  shock,  asL 
ciattid  with  and  iiiteuitified  by  an  acute  contiguous  intlammatioa  ?  ^^ 

Bome  cases  the  disease  assumes  a  more  chronic   form  ;   and   reco 
occasionally  takes  place.     In  the  less  acute  forms  of  the  disease,  whfl^  *^' 
life  is  prolonged   for  many  days  or  several  weeks,  effusion  of  dark       ^*^' 
turbid  serous  fluiil  takes  place  in  the  |)eritoiieaI  cavity.     As  this  cffus'**'  ""* 
increases^  dulness  on  percuKsion  will  manifest  itself — usually  first  on 
flanks,  and  then  gratlually  extending  forward  until  it  may  occupy  a  g 
extent  of  surface  in  the  abdomen. 
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In  the  Treatment  of  this  disease,  we  muBt  l>c  gui()ed  by  tlie  character 
ofthv  indnmmAtion.  If  it  be  sthenic,  and  the  patient  yoimgand  rribust, 
he  may  he  bled  in  tlie  arm.  but  sliutild  certuinly  have  leeches  ahundnntly 
applied  over  the  surface  of  the  abdomen;  a  pill,  composed  of  txvo  grains 
of  calomel  and  one  grain  of  opium,  may  then  be  administered  every 
sixth  hour,  nr  oftener  if  the  patient  be  not  induenced  by  the  narcotic  j 
and  rigid  abstinence  from  food  shouhl  l>e  enforced,  ice  and  barley-water 
alone  being  alloned.  if  the  peritonilia  be  the  result  of  a  wonnded  inteH- 
iine.  it  is  safer  to  omit  the  calomel,  nniitg  instead  mercurials  to  the  inside 
of  the  thighs,  but  giving  opium  freely.  When  the  |>eritonitis  occurs  iu 
an  oUI  or  feeble  subject,  our  |>rincipal  trust  must  be  in  tlie  administra- 
tion of  opium  and  in  free  leeching  of  the  abdomen,  followed  perhaps  by 
B  blister,  which  may  be  dressc<l  with  mercurial  ointment.  In  tiieae 
cases,  however,  early  siipporL  will  be  required,  with  perlinps  the  admin- 
istration of  wine  or  stimulunts.  The  intiummatory  extiavasatiim  will 
gradually  be  absorbed  under  the  indnence  of  the  calomel,  aided  by 
blistera. 

INJUltlRS    DP   THE    PKLVIO    V18CEUA. 


H  Bladder. — Rupture  of  the  Bladder,  from  blows  upon  the  abdo- 
men, is  not  of  very  unfrcquent  occurrence.  It  can  scarcely  happen 
•  when  the  organ  is  empty,  as  it  then  sinks  down  un<ler  cover  of  the 
pelvic  Imnes.  But  when  the  bladder  ia  greatly  distcndefl,  rising  high 
above  the  pubes,  and  thinned  proportionately  to  Its  extension,  it  may 
very  rea<lily  be  ruptured,  even  by  very  slight  degrees  of  external  vio- 

•  lence,  as  by  one  man  rolling  over  nnothor  in  a  drunken  souffle,  or  by  a 
person  running  against  a  post,  or  falling  nut  of  beil. 

The  EJfrctH  of  this  injury  vary  considerably,  according  to  the  part 
that  has  given  way  or  been  wounded.  If  the  laceration  liave  occurred 
in  those  portions  of  the  visctis  that  are  invested  by  peritoneum,  the 
tirinc  will  at  once  escape  into  the  pelvic  and  abdominal  cavities,  and 
speeilily  occasion  death  by  intense  irritation  and  inflammation.  I  have, 
however,  seen  a  case  in  wliich,  even  in  these  circumstances,  the  patient 
survived  ten  days.     If,  on  the  other  hand,  that  portion  of  the  organ 

•  have  been  ruptured  which  is  uncovered  by  the  peritoneum,  the  urine 
may  infiltrate  into  the  areolar  tissue  between  this  membrane  and  the 
abdominal  wall,  and.  difl'using  itself  widely,  produce  destructive  slough- 
ing of  the  tissues  amongst  which  it  spreads.     In  these  cases  life  may  be 
prolonged  fur  some  days,  when  the  patient  commonly  sinks  from  the 
irritation  and  inflammation  combined.     An  open  wound  of  the  bladder 
is  by  no  means  so  dangerous  as  a  subcutaneous  rupture.     Many  patients 
have  recovered  whose  bladders  have  beei»  perforated  and  traversed  by 
bullets,  the  urine  finding  a  free  exit  through  the  apertures,  and  conse- 
quently  not  tending  to  extravasate  itself.     Guthrie  relates  several  cases 
^of  this  kind;  and  Titomson  saw  fourteen  cases  after  the  battle  of  Water* 
Bloo,  in  ft  fair  way  of  recovery.     Thus,  although  we  may  look  upon  this 
'     ^'oident  as  of  the  gravest  character,  yet  it  cannot  bo  considereU  m 

■  being  necessarily  fatal. 
Symptoms, — The  situation  of  the  injury  in   the  hy|>ogaetric  region, 
the  superv^ention  of  collapse  followed   by  intense  burning  pain  in  the 
abdomen  and  pelvis,  with  inability  to  pass  the   urine,  <u-,  if  any  have 
^escaped  from  the  urethra,  its  being  tinged  with  blood,  are  usually  sutB* 
Hcient  to  [tuiiit  to  the  nature  of  the  accident.     If,  in  addition,  it  be  found 
on  introducing  a  catheter  that  the  bladder  is  contracted  and  empty,  or 
that  but  a  small  quantity  of  bloody  urine  escapes,  the   Surgeou  may  be 
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sure  tliat  thin  orgnn  has  been  burst.  In  the  case  of  gun  shot  injnrr,  the 
c.s(*»|je  of  nriiic  whioh  ^eiifi-nlly  tnkoH  place  through  the  trnck  or  the 
buUft  will  all'oid  incoiitc'stablti  eviUeticc  ol'  the  mischief  that  has  l)e«n 
proiUuH'il. 

When  il)e  bladder  is  ruptured  through  tliat  portion  which  is  covered 
by  penturienm,  the  urine  e^i'iipes  iiilo  the  pelvic  cavity;  there,  however,       ^ 
it  does  not  diffuse  itself,  but  remains  like  a  feculent  extravasation  in  tlie       .* 
iieighliorhood  of  tlie  aperture  of  the  escajie,  restrained   by  the  general      -^ 

pressure  of  the   abdominal   and   pelvic  viscera.     This  localixed   extra 

vesical  extravasation  01113'  be  emptied  by  the  catheter  throuiEli  the  rent     — 

in  the  bladder,  hence  the  escnpe  of  urine  is  not  incompatible  with  rnji 

tiire  of  the  bladder.  This  important  practical  point  is  well  illustrated  -Ml 
by  ttie  following  case,  A  nmn  wus  acitnitted  into  the  hospital  under  uiy^c^ 
can*,  who  had  sustained  I'uptuie  of  the  itpper  and  posterior  wall  of  tlie^^SB 

bladder  by  falling  down  stairs;  when  admitletl   he  was   profoundly  col -- 

lapsed  and  semi-unconscious.     The  abdomen  was  swollen,  lender,  tyiu —  -«J 
panitic  in  front,  dull   in  ihe  flanks*.     Un  passiu;;  a  catheter  the   blnddec:^^  r 
was  found  to  be  empty  ami  contracted,  but  with  a'  little  jjeulle  mnnipu —   ^• 
lation   the  point  of  the  instrument  coidd   be  passed   lhrouti:h  the  lacern-    -Mo- 
tion  in  the  pciSterior  wall  of  the  Idatlder,  and  a  large  quantity  of  deal 
urine   whs  drawn   off.     For  two  days  the   patient  seemed  to  be  doinj 
well.     The  catheter  was  taken  out  to  be  cleaned,  could  not  Ik*  introduce! 
atXcrwards,  little  urine  escape<1,  and  the  patient  liicfl  of  iteritonitis. 

In  the  IreafmetU^  the  Diost  important  iiolication  is  ti»e  prevention 
further  extravasation  by  the  introduction  of  a  full-sizetl  elastic  caLliete' 
into  the  bta<U1er.  This  must  bo  tied  iu,  and  should  be  left  open,  with  1 
vulcanised  Indla-iubber  tulte  attached,  so  that  the  urine  may  dribbi*- .M'le 
away  tlirougli  it  as  f:ist  as  it  accinnulates.  Opium  should  l»e  tfiveii,  a 
in  all  severe  abdominal  injuiie^t,  to  prevent  peristuUic  action,  ami  l« 
prevent  the  ditlnsiou  of  IIil*  urine  throu:^h  tlie  alidominid  cavity.  Iflh 
rupluri^  has  taken  place  in  a  part  of  the  bladtler  uncovered  by  pcril< 
neuui,  the  danger  is  In^m  urinary  infiltration.  If  any  an^w  of  cxirava*iFi 
lion  appear  externally,  free  and  deep  iu<'iaion9  should  be  made  into  th« 
part  bo  as  to  facilitate  the  early  eseapc  of  the  etfutteil  fluid  and  th« 
])Utrirl  sloujihs.  I  cannot  but  consider  all  active  anti-pldo^istic  tre^r. 
menl  a^*  out  of  place  in  these  injuries,  never  having  sem  the  slijjlilei^-^**^ 
benefit  follow  its  employment.  The  only  chance  that  the  patient  has,  r  «- *^  ^ 
once  extensive  extravasation  have  oceurred,  is  that  there  may  be  sufl'*^  •  *^' 
oient  pfjwer  left  in  the  eonstitution  to  throw  out  a  barrier  of  lymph  ihafts^^^ 
will  limit  the  ditlusc  and  sloiiahin^  in^ammatory  action  set  "p;  and  tltf'^ -^ 
prospect  of  this  woubl  certatidy  not  he  increaseil  by  the  employment  c» 
depletory  measures.  There  will  also  be  so  great  a  call  upon  the  |>ower* 
of  the  HVhlem  at  a  later  period,  after  slouglitnjj;  has  fairly  set  in,  that 
supporiing  or  even  stimulating  phiu  of  treatment  will  rather  be  r*r 
quired. 

Foreign  Bodies,  such  as  pieoos  of  catheters,  tobacco-pipoa,  pencils C* 
Ac.,  arc  (»cca.sioually  met  with  in  the  male  urinary  organs,  having  bee;^^ 
iniroduceil  through  the  urethra.     In  some  ca.Hce  they  are  soim  sponi^-^ 
neouhly  expelled.      If  left  in  the  bladder  they   become  incrusietl  wiU  i 
phoHphate^,  and  thus  become  the  nuclei  often  of  large  and   irregutarl  I'' -^ 
shaped  calcuii;  hence  it  is  absolutely  ne^'cssary  to  remove  them  speedily;.^' 
Tins  may  occasionally  be  cbjue  by  fortunately  seizing  the  foreign  l»o»l  #»* 
with  n  suudl  lithotritc  or  urethral  forceps  at  one  end,  and  wilhdrawinc^' 
it  in  the  direction  of  its  long  axis,     iiui  if  this  proccilure  bo  unsuccvsi- 
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Tul,  it  roust,  be  cut  out.     Tliia  ts  more  safuly  done  by  the  median  than 

■  by  tlie  Iftternl  operAtioii  of  cyst<»lomy. 
Bullets,  pieues  of  clotliini;,  &u.,  are  orcasioually  lodged  in  the  bladder 
in  gun-sbot  wuunda  of  thai  organ.     These  speedily  Itecomc   ineriisted 
with  urinary  deposits,  and,  giving  rise  to  the  sytiiptoins  ol  stone  in  the 
bladdur,  require   to   he   removed   by  cystotomy,  an   operation   that   has 
jifoved  very  »nct.'essful  in   these  cases,  evidently  in  consequence  of  the 
lienlthy  c<mHitioii  of  the  urinary  orj^ans.    Dixon  has  collecttMl  from  vari- 
ouH  works  the  drtail  of  fifteen  ca.ses,  in  wiiieh  balls,  that  had  either  pri- 
H  marily  entered  the  bladder,  or  had  found  their  way  into  this  or^/an  by 
^K  Abscess  or   ulceration  after  having  been  b^dired   in   ihe  neighborhood, 
H  were  extracted  by  operation.     In  ten  of  these  cases  the  result  was  sue- 
Hcessftd;  in  Lhe  remaining  Qve  no  record  is  made  of  the  termination. 
^m      Arrow-heads  have  also  been  met  with  in  the  bladder.     There  is,  in  the 
^B  Jinny  Mudical   Museum  at  Washington,  a  remarkable  specimeti  of  an 
H  Indiitn  arrow-Ucad  which  has  foruitid  the  nucleus  of  a  large  phosphatic 
"^  calcnins. 

In  the  female  alflo,  various  foreign  bodies  are  occasionally  passed  np 
the  uretlu'a,  and  clipping  from  the  tingers  are  lost  in  the  blad<lei'.  Hair- 
pins, Iwugies,  pen-iit*hb'i*a,  and  a  vast  variety  of  similar  objects  have 
here  l>cen  met  wit)).  They  ma3'  usually  easily  l)e  extracted  through  the 
urethrs,  wliirh  hhonid  lie  expanded  by  a  proper  dilator. 

Rui'TUftK  OF  THE  URKTEtt. — Stanley  has  related  a  remarkable  case  in 
which  the  Ureter  was  ruptured  by  external  violence,  and  in  which  the 
patient  n^covercil;  a  very  large  accnmnlation  f»f  fluid  forming  on  ihc 

•  injured  side  of  the  abdomen,  witli  consi-lerable  ciicumseribed  tumefac- 
tion and  fluctuation,  and  whicti  n-quiri'd  repeated  dipping.  In  another 
case,  in  whiih  the  Pelvis  of  the  Kidney  was  ruptui-ed,  a  similar  col- 
lection of  urine  took  place  within  the  abdomen,  reqtiiring  tupping;  us 
much  as  six  pints  being  remove<l  at  one  Hitting.  On  exitmination  after 
death,  which  occurred  in  the  tenth  week  from  the  acciclent,  a  large  cyst 
was  found  l>ehind  the  peritoneum,  coinuauiicating  with  the  |>elvi3  of  the 
kidney. 

»  Wounds  of  the  Ouoans  of  Qkneuation  in  the  male  may  be  aceiden- 
ial. occasioned  by  Khurp  instruments  or  gun  shot, or  tnii^'  hv  self-indiirted. 
\Vhen  onl}'  involving  the  integtirnents,  they  present  nothing  pccidiar 
and  do  not  ditlur  from  similar  wounds  in  other  situations,  except  in  the 

•  great  reparative  power  that  the  scrotal  nnd  [»enile  coverings  [tossess. 
Even  when  the  whole  of  the  skin  of  the  part  has  heen  cut  or  torn  away, 
the  organ  speedily  recovers  itself.  In  one  curious  case  under  my  cjue, 
in  which  a  wumnn  had  unsucccisisfull)*  attempted  to  cut  off  a  man's  penis 
with  a  carving  knife,  the  organ,  whieh  had   liad   the  whole  of  its  integu- 

•  nenls  torn  otf  from  the  root  forwards,  ipiickly  covered  itself  with  a  new 
integument,  whieh  itpeedily  assumed  the  soft  and  8U|iple  character  na- 
tural to  the  skin  ot  these  parts. 

When  the  penis  is  more  deeply  wounded,  there  are  two  special  sources 
of  danger,  viz.,  luemorrhage,  au<l  wuniid  of  the  urethra.  The  hfemor- 
rhagc  is  usually  very  profuse.  If  it  proceed  from  a  distinct  arterial 
^Liruuk«  such  as  the  dorsal  arter>''  or  that  of  a  corpus  cavernoftiim,  the 
^Pvessel  must  be  ligatured.  If  it  occur  from  general  oozing  from  the  v:is- 
cular  tibsues  of  the  penis,  it  may  be  arrested  by  citld,  pressure,  or  as- 
tringents. I'resisure  is  best  applied  by  passing  a  large  catheter  into  the 
bladder,  and  then  compressing  the  organ  against  this  by  means  of  a 
narrow  bandage  or  circular  strip  of  plu.*^ter, 

Injury  of  the  genital  organs  by  self-mutilation   In  cases  of  sexual 
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mania  or  melnncholia  is  occasionnlly  met  with.     Tn  some  cases  ih 
tient  Una  out  off  one  tentis;  in  others,  tlio  penis;  in  othern,  again 
whole  of  tlie  externul  Hcxtial  oiganH.     Iiijuiteu  sucli  hb  these  present  u< 
very  special  character,  and  require  to  be  treated  on  oi-tlinary  principlta 
the  grent  point  being  of  course  to  restrain  the  hiemorrhage  and  to  pr 
vent  oonlraetion  of  ihc  iirctlirnl  orifice. 

URETunA — Wounding  of  the  Urethra  by  gun-shot  injnrv<ior  ahn 
instruments,  is  a  troublesome  accident,  on  aeeouut  of  the  liability  to  th 
infiltration  of  urine  and  ultimately  to  Jistula.  It  may  be  recognized  h 
the  escape  of  blood  from  the  meatus,  and  of  urine  from  the  wound.  Tli— 
Treatment  consists  in  the  introduction  of  a  gum  cntheler,  which  ahoul 
Ih)  tie<l  in ;  and  if  the  edges  of  the  wound  be  clean  cut,  they  may  I 
brought  together  by  interrupted  sutures. 

Laceration  of  the   Urethra  is  immediately  attended  by  rao^^si 
serious  symptoms,  an<l  remotely  followed   by  most  disaslrous  eons  •^^. 
quences.     It  very  frequently  occurs  in  men  employe*!  in  building,  fro-^n 
slipping  in  walking  across  an  unllnished   Qoor,  in  such  a  way  an  to  Tt^m^U 
beaviiy  astride  upon  one  of  the  joists,  thus  bruising  the  (leriniButn  Rr^md 
rupturing  the  urethra  nnd  other  strucinres  lying  under  the  rami  »nd  syK-:n. 
physifl  of  the  os  pubis.    The  same  accident  may  arise  in  other  ways.    Th  m  ij 
I  have  met  with   it  in  a  farrier,  kicked  in  the  periujeum  whiUt  shoeivBg 
a  horse;  and  it  has  been  met  with  as  a  consequence  of  laceration  bjT'    a 
Splinter  of  bone  from  a  fracture  of  a  ramus  of  the  os  pubis. 

In  these  injuries  the  integuments  are  usually  untorn,  but  deeply  ^90- 
eltymosed.  The  extravasation  of  blood  is  often  considei-able,  extemli  aig 
into  the  scrotum,  which  rapidly  swells  up  aud  becomes  black.  It  m»%^y, 
indeed,  l>e  very  serious,  arising  in  some  cases  from  the  lacerated  str«.«c- 
tures  and  the  torn  su))erHcial  or  transverse  arteries  of  the  pirrinieum;  in 
other  instances  from  the  corpus  sprmgiosnm,  the  bulb,  or  the  artery^  of 
the  bulb.  In  all  cases  of  lacerated  urethra,  blood  will  drip  from  tlic 
orifice  ;  and,  if  the  bulb  and  its  arteries  have  been  torn,  the  hiemoiThi^S'^ 
from  these  miiy  be  very  great,  a  pint  or  more  of  bhwMl  being  thus  rapi*  1  Iv 
lost,  in  addition  to  great  accumulations  in  the  perinteum  and  scrotLB  ni, 
distending  these  parts  with  coagnla  nnd  infiltration. 

lu  consequence  of  the  interruption  in  the  cuutiuuity  of  the  canal  :»-"ii** 
the  compression  or  plugging  of  the  lorn  part  by  the  congula  of  tlie    «^3f 
travasated  blood,  the  urine  ciuinot  be  vi.»ided  and  the  bladder  gra<lu^^^y 
fills.     If  the  patient  attempt   to  empty  it,  only  a  few  drops  will  i»  ^m 
from   the   urethral   orifire;  but  he  will   l»e  seized  with  severe   burnS    '>gi 
smarting  pain  in  the  perinjeum,  an*l  the  ultimate  eviU  of  the  Injury  -^i^lll 
1>e  greatly  nggravaletl,  lor,  wherever  the  urine  penetrates,  slougliinj 
areolar  tissue  will  invariably  and  rapidly  ensue.     There  is  this  great 
fcrencc  between  extravasation  of  urine  from  ruptured  bladder  aud  U 
lacerated  urethra:  in  the  first  case  the  urine  escapes  involuutnrily  f 
the  injured  orgnn;  in  the  second  instance,  no  urine  will  eKca[ie  from 
torn  urethra,  unless  by  a  voluntary  expulsive  effort  on  the  part  of        ^^*^ 
patient.     The  sniTerings  of  the  patient  spee<1ily  I^ecome  aggravated-         "f 
the  retention  of  the  urine  and  the  distress  occu?*ioneii  by  the  disteu^^^***° 
of  the  bladder;  and  the  necessity  for  relief  thus  becomes  urgent,  les^^  ^f 
an  involuntary  spasmodic  effort  the  urine  be  pumped  widely  into         ^* 
already  broken  down  areolar  tissue  of  the  perimeum  and  scrotum. 

The  ultimate  results  of  a  lacerated  urethra  are  no  leaa  serious  t:^*" 
the  immediate  effects.  If  the  tloor  only  of  the  urethra  have  Iweo  fc-  ^^ 
rated,  leaving  the  upper  part  of  the  wall  of  the  canal  intact,  the  e^r^^"''' 
nuity  of  the  urethra  will  not  be  lost,  but  a  permanent  traumatic  8tri& 
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of  the  worst  kind  will  ensue. 
acroHR,  or  slough  as  a  result  of  tlie  injury,  obliteration  of  a  portion  of 
llie  canal  may  take  place,  and  an  incurable  urinary  fistula  will  be  left 
in  the  perina*uin. 

The  Trratment  consistB  in  the  early  introduction  of  a  catheter  into 
tlie  blatUIer.  If  this  oin  bn  dnue  hefore  tlie  patient  hn^  made  an  attempt 
to  pnss  his  urine,  much  of  the  immediate  danger  of  the  case  may  be 

verted,  by  the  prevention  of  urinary  infiltration.  The  catheter,  which 
should  be  an  elastic  one,  must  be  left  in  the  bladder  for  a  few  days.  It 
should  not  be  plujjged,  l)ut  shouhl  liave  a  vulcanised  India-rubber  tube 
attached,  so  that  tlie  urine  may  escape  as  fast  as  aeereted.     If  any  haitl- 

ess.  ihrobhinfif,  or  other  signs  of  irritation  occur  in  the  perinieum,  free 
Snci»ion  should  lie  made  into  the  part,  ho  as  to  aflbixl  a  ready  outlet  for 
any  urine  that  may  Imve  been  effused.  If  tlie  Sur^ieon  find  it  impossi- 
ble to  introduce  a  catlieler  into  the  bladder,  the  urethra  being  torn  com- 
pletely across,  he  shoidd  pass  it  as  far  as  it  will  go,  and  tlien  pntttng 
the  patient  in  the  position  for  lithotomy,  make  a  free  incision  in  the 
mesial  line  upon  the  point  of  the  instrument,  so  as  to  make  an  o|)ening 
in  the  perinipuni  thnt  will  communicate  with  the  deeper  portion  of  the 
arethra;  any  arteries  that  bleed  fre.'ly  should  be  tied.  He  must  then 
endeavor  to  pass  the  catheter  into  llie  bladder,  through  the  proximal 
rtion  of  the  injured   urethra.     Thi;*  is  often   extremely  difficult.     If 

he  floor  of  tlic  urethra  only  have  been  torn,  it  may  be  accomplished  by 

eeping  the  point  of  the  catheter   well  against  the  upper  wall  of  the 

anal;  but  if  the  urethra  have  been  completely  torn  across,  it  will  tax 
all  the  skill  of  the  Surgeon  to  direct  and  pass  the  instrument  into  the 
vesical  end  of  the  canal.  An  ingenious  plan  for  overcoming  the  dilH- 
eully  in  such  cases  wus  sutigestcil  by  T.  P.  Teale  (senior),  of  Leeds. 
A  director  is  first  introtluced  into  the  proximal  end  of  the  opening  in 
the  urethra,  and  over  it  a  dilator  is  passed;  the  director  being  then 
withdrawn,  the   catheter   is   readily  introduced     through    the    dilator. 

houbl  the  urine  become  extravasnted,  the  Surgeon  must  follow  its 
|course  with    free  and    deep  incisions,  supporting   the  strength  of   the 

atient  at  the  same  time  by  a  due  allowance  of  stimulants  and  nourish- 
ment. If,  when  the  urethra  is  completely  torn  across,  a  catheter  cannot 
be  passed,  an<l  the  urine  finds  a  difficulty  in  escaping,  relief  not  being 
atforded  by  the  [>erinfpal  incision,  and  the  bladder  l)ecoming  over-dis- 
tended,  this  organ  shotdd  be  tapi>e<l  through  the  rectum,  in  the  wny  timt 
will  be  described  when  we  come  to  speak  of  disea^^es  of  the  urinarj'  or- 
gans. But  tapping  til  rough  the  rectum  should  not  be  done  before  the 
perineal  incision  is  made. 

Va<iina  and  Kectitm. — Foreign  Bodies  are  occasionally  thrust  for- 

ibly  into  or  impacted  in  tlie  vagina  or  rectum.     When  a  foreign  body, 

nch  as  a  stick,  or  broora-bandle,  or  the  log  of  a  chair,  is  thrust  forcibly 
Qp  the  rectum  by  a  person  falling  on  such  a  body,  two  dangers  may  re- 
sult;  either  extensive  laceration  of  the  sphincter  ani  and  tlie  perinieum, 
with  haemorrhage;  or  irauntixion  of  the  gut  and  wound  of  the  perito- 
neum, with  consecutive  infiammation  u(   that  membrane.     The  conse- 

uences  of  such  an  injury  present  nothing  very  special,  and  reqtiire  to 
treated  on  ortlinnry  principles.  If  in  the  fall  the  foreign  body  have 
been  forcibly  thrust  into  the  vjigina,  there  will  he  danger  of  injury  to 
the  bladder  or  peritoneum;  but  the  chief  danger  will  result  from  lacera- 
tion of  the  lahiiiin,  and  free  hiemorrhage  from  this  source.  I  have 
Mvcial  times  seen  enormous  quantities  of  blood  thus  lost.     This  hsem- 
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orrlinge  ia  l>cst  arrested  by  plngsrine  firmly  witb  lint  Rnnketl  in  a  tolullon 
of  Oil'  perchlorifle  of  iron,  anil  by  the  preasure  of  a  bniidn^ro. 

A  vnricly  of  things,  snt'h  na  jiiecos  of  stick,  glnss-liotilca,  gnlllpots, 
tnmMera,  &.c,,  li.ive  been  inl  ro«iuc*ei1  ixin\  iin|>uctecl  in  tliese  cuuals.  Their 
extinction  is  often  very  rlinicult,  in  conHiniuence  of  the  swel.ing  of  the 
nnicona  membrane  o%'er  and  aroiunl  them,  ai»<l  the  lieplh  to  whioh  they 
have  t>ccn  pushed.  In  order  to  remove  tliem,  the  use  of  lithotomy  or 
nciTOftis  forceps  may  bo  required.  l\\  some  cases  the  foreign  bfKly  pro- 
dnci.>a  ulceration  into  the  bladder;  and  it  has  been  found  to  trun*ihx  the 
wall  of  the  canal  in  wliieh  it  is  lod<^ed,  and,  by  penetrating  ttie  peiiluneuoi, 
has  speedily  oceanioned  death.  A  remarkable  caae  of  this  kind  occurred 
ill  riiy  praelieu,  in  which  a  cedar  pencil,  live  inches  long,  and  cut  to  ft 
point,  hiul  been  forced  np  by  the  patient  lieraelf,  a  young  woman,  through 
the  p^'hterior  wall  of  the  v.'igina  into  the  abdominal  cavity.  Here  it 
tran^^xed  two  coiU  of  the  small  intestine,  and  after  bcinj^  ftxed  there 
for  eijiht  m'-nlhs,  1  extrai-tcil  it  by  an  incision  tltrongh  the  anterior  ab- 
dominid  wall,  midway  iK'twecn  the  umbilicus  and  Tonpart's  lij^amcnt, 
whi-rc  its  point  was  cngai^ed  in  the  fascia  iransver^ialis.  It  had  r»cca- 
eioiH'd  rcjieatcd  attacks  of  peritonitis ;  and,  alter  cxtractiou,  death  re* 
snlted  from  that  cause. 

Ijacf.kation  op  the  Peri>i-'eum. — The  perinrenra  is  occasionally  rup- 
tured during  parturition.  Tlie  extent  of  the  laceralion  varies  gn-ally, 
and  InHuences  materially  the  ultimate  issue  of  the  case.  In  sornc  cnse4 
tlicre  is  merely  a  slight  rent  al  tiie  fourchclte  ;  in  others,  the  whole  prri- 
na^nm  bus  given  way  us  far  as  the  sphincter  ani ;  in  a  iliird  ctaw  the 
sphincter  is  also  torn;  and  in  a  fourth  the  rent  has  exleuded  into  tiic 
id*t(j-vnginal  septum.  The  worst  cases  arc  those  in  which  the.  |kciiivft*mn 
hfts  been  lorn,  and  the  recto-vaginal  septum  destroyed  by  sloughing  from 
prolongeit  impaetinn  of  the  fti^tal  head.  In  such  ca^es,  ilie  Ioku  of  futtL 
tissuis  and  the  existence  of  dense  cicatricial  bauds  rentier  complete*  tinioa 
by  operation  very  uncertain. 

The  length  of  time  llmt  has  elapsed  since  the  occnrrenee  of  the  in- 
jury is  of  little  con8e<]nenee.  It  is  na  easy  to  rep.'\ir  a  perimviini  that 
has  been  lacerated  for  t4.'n  years,  as  for  ten  days.     A  very  s«  I 

arising  from  ruptured  pcrinienm  is  the  loss  of  support  to  the  |' 
oera,  and  the  conHcipient  liability  to  prtdapsus  id'  tlio  uterns  ur  ui  Uia 
vaginal  or  vesical  wall.  Whtn  ihe  Hphinclet-  ani  i<r  ilie  recUvraginal 
Septum  has  given  W'ay,  incontinence  of  fieces  to  a  givaier  or  I f«^*r  ex- 
tent is  the  consetpicnce,  fccnliut  matter  coming  away  in  a  fluid  slate 
involimtarily.  The  neighlK>ring  parts  are  from  this  cau^e  liable  to  es* 
coriatirm  ;  and  not  unfre<|neutly  the  rectal  mucous  merobraue  becooMS 
prolapsed  or  hiemorrhoidal. 

The  TrfatmfiU  whicti  is  purely  of>erativo,  consists,  in  chronic  oasM, 

of  a  plastic  procedure,  having  for  its  o'ject  the  bringing  to^tlier  ail4 

the  union  by  adhesion  of  the  opposite  sides  of  the  rent.     TItc  ext«ot  and 

dilllcntty  of  this  operation  will  vary  according  to  the  extent  of  the  laec- 

ratlon,  anrl  {\»  pio^fpect  uf  tiuccoss  will  de|rend  on  utiention  t<»  several 

|foinlN   in  it^  petformance ;  but  nUo,  as  in  the  cane   witli  most   pla^itic 

pr<ic<*tlnreit,  on  ihe  slate  of  the  patient's  heallh.     This  should  U-  hrongbt 

up  lo  the  best  piissihle  condition  befun;  the  Surgeon  pr<»e<ri*d»  lu  oprrale. 

All  local  iri'ilaiion  should  be  removed,  piles  of  prtdapiius  an!  cursij,  axul 

^»  parts  bronglit  into  as  healthy  a  siato  as  possible. 

^BfflivB  the  laceration  is  of  very  limited  extent  and  recent,  union  may 

^Hj^l^  l*e  fffi'ctttl  by  the  immediate  introduction  of  a  point  ur  two  oi 

^^HMi  aud  bringing  and  keeping  the  thighs  together.     bhuulU  the  Uoe- 
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mtinn,  thongh  it  involves  the  whole  perineum,  be  confined  to  this,  and 
^Knot  exlcnil  into  the  8phincter  ani,  it  may  ustiHlly  readily  be  repaired  by 
^Ppariu^  the  edges  freely^  uiul  pn^Hing  Iwu  deep  quilled  and  futir  .superfi- 
cial siitiirett,  80  as  to  bring  the  opposite  sides  together,  as  will  iinnne- 
diutely  be  described.  After  the  operation,  the  patient  shonid  lie  oil  lier 
aide,  Hnd  eiilier  have  tlio  urine  drawn  ort"  three  times  a  day,  or  weiir  an 
ela«tio  eatlieter  for  at  least  a  week,  in  these  cases  the  ItoweU  may  be 
allowed  to  act  naturally,  care  being  takt-n  that  tlie  motions  be  kept  away 
from  the  perintEuu,  which  must  be  supported  by  the  nurse  when  the 
bowels  net. 

When  the  laceration  is  very  extensive,  extendinsj  through  the  peri- 
DPeuni,  the  sphiueter  ani,and  the  posterior  wall  of  the  vagina  into  the 
rectum — in  fact,  tearing  throuiih  the  reeto-vaginal  septum — more  exi^^n- 
live  and  most  careful  treatment  will  be  required.  The  following  is  the 
mode  of  [H'lformini/  tlie  ueo^ssary  nperaliuu. 
Operation  for  Rupttire   of   the  Perinseum  Involving  the 

Recto-Vaginal  Septum The  boweU  having  been  well  cleared  out, 

the  piiiifht  t^honld  be  placed  in  the  position  for  lithototity.     The  upper 
wall  (*(  the  vnirina   being  held  out  of  the  way  by  nicnnn  of  a  '^duck- 
billed" ftppculum,  the  edges  and   sides  of  the*  rent  must  be  freely  and 
deeply  pare«l   in   a  horse-shoe  shape,  so  aa  to  leave  a  raw  surface  about 
an    inch  in  width.     The  greatest  care  must  be  taker»  to  ivmove  every 
particle  of  mucoua  membrane  aud  iutrgumental  structure,  not  only  from 
the  aido  of  the  fissure,  but  also  from  above  tlie  upper  angle  of  it,  in  the 
recto-vaginal  septum,  aud  from  the  anu-rior  part  of  this.     Any  portion 
of  these  structures  that  may  be  left  behind,  however   minute,  will,  of 
course,  be  aji  obstacle  to  union,  an  )  will  cither  interfere  completely  with 
it,  or  leave  a  fistulous  opening  in  its  site.     The  sphincter  ani  should  then 
he  frcrly  divided  on  each  side  of 
the  coccyx,  as  recoramendetl    by 
Brown,  in  order  that   its   action 
may  he  pap:dysed,  and  all  tension 
of  tiie  part  removed;  or,  wimt  is 
;tter,    the   muscles   around    liie 
tnus  may  he  loosened  by  siUk'U- 
LoeouH  aection  of  their  eoocygeiil 
kttachu)ehts.     Three   quilled    su- 
turea  (Fig.  -262)  ahonhl    then  he 
»aaacd  ileeply  through  the  fri'Hh- 
tned  side  of  the   laeeration,  and 
"the  edges  brought  together  by  a 
few  superfine  interrupted  sutures, 
or  by  a  ceiiitiuuous  suture.     The  deep  sutures  are  best  introduced  by 
long  uievus  neeilles.     The  onv  nearest  the  anus  should  lie  passed  first; 
and  if  the  reeto- vaginal  septum  lie  involved  in  the  rent,  it  nuint  be  dippc<i 
into  but  not  passt-d  through  the  fresliene<l  surface  of  this  part,  so  as  to 
H^raw  it  well  forwards  and  agaiust  the  ni'W  periiueum.      The  sutures 
^ftbould  l>e  introduced  at  a  distance  of  one  inch  from  the  cut  edge,  sliould 
^nasa  about  three-quarters  of  au  imh  in  depth,  aud  be  hrouiht  out  on 
Hllie  other  side  at  the  same  distani-e  from  the  freshened  surfaces  as  that 
at  which   they  entered.     The  great  ditncnity  in   this  opni-ation  will   be 
^-Xound  to  consist  in  the  enlargement  of  the  aperture  in  the  n.'cto-vaginal 
^kl^ptum,  and  in  bringing  its  edges  t<>£ri*ther.     In  proportion  to  the  loss 
^■t>f  snbslHncu  that  has  oceurred.  this  dilficnlty  will  increase.     Sometimes 
a  narrow  band,  the  result  of  some  previous  inelfectuul  attempt  at  uuiuu, 
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will  be  found  to  streloh  across  the  gap  at  the  verge  of  the  anns.  Th\9 
filiould  not  be  fetaineil,  nA  ii  will  be  greiitly  in  the  way  of  tbo  operator^ 
and  iiselcsA  as  far  as  afler-union  is  conoerneJ. 

The  best  material  for  the  deep  sutures  is  strong  whip-eon!  well  waxe«^, 
cr  iron  wire.  I  now  generally  prefer  the  wire  as  less  irritating.  F*"*  t 
the  snpertioial  sutures,  ttiiu  annetiied  sih'er  wire  should  be  a[ipUedi.vi 
the  continuous  mautier  by  means  of  the  ^(lover's  stileli ;  the  parta  a  «*< 
thus  much  more  securely  anU  easily  held  together  than  by  th«  int4»«- 
Tupted  suture. 

Tlie  success  of  the  operation  will,  to  a  great  extent,  depend  on  tt^me 
attention  bestowed  on  the  aftf.r-ireatment^  the  mode  of  conduot.inj^  whic?  b 
has  been  laid  down  with  much  precision  by  B.  Hrown.  The  princif*^ 
points  to  l>e  attended  to  are  ns  fotlows.  Immefliately  after  the  operati(»  «, 
a  full  dose  of  opium  sliould  be  given,  followed  by  a  grain  once  or  twi  «?e 
a  duy,  BO  as  to  airest  nit  inteslinid  uciion  The  patient  should  be  Im.  id 
on  her  side,  and  a  catheter,  Curui.sliod  with  a  long  India-rubt>er  ta  %if 
introduced,  retained  so  as  to  prrveut  any  dribbling  of  urine  o%'crt.liB 
raw  edges,  which  would  be  Intnl  to  their  union.  The  li^morrhik.^e 
usually  ceases  when  the  edges  are  hrought  together.  If  it  should  coai- 
tiuuc,  the  application  of  a  p:id  and  T-bandnge,  and  of  ice  in  the  vngis^a, 
will  generally  easily  control  it.  The  deep  sutures,  if  of  whip-conl,  «Iku  %  H 
be  left  in  for  three  days,  as  a  general  rule.  In  some  cases  ihoy  na  aay 
even  lie  retained  for  four  days;  but  if  any  suppuration  be  s<*t  up  alo  »ig 
their  track,  the}*  must  at  once  be  withdrawn;  if  of  wire,  they  luny  ^w 
left  longer — for  six  days.  The  superficial  sutures  shoidd  be  left  in  »* 
long  as  they  produce  no  irritation;  when  of  silver  wire,  they  may  IkjI*?^ 
undisturbed  for  eight  or  ten  days.  During  tlii^  period,  I  have  foundA  i^ 
advantageous  to  keep  the  part  covered  with  collodion.  When  the  sutn  *"*^» 
are  removed,  a  pail  of  dry  liul,  supported  by  a  T-bandage,  shouhl  ^ 
applied.  When  the  recto-vaginal  septum  has  been  implicated,  the  l»ow^» 
should  not  be  allowed  to  act  for  at  least  ten  or  twelve  days,  lest  «---h« 
freslily  united  surfnces  be  torn  through.     When  tl»e  perinicura  onlv  •:"»*• 
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lH>en  the  seat  of  laceration,  they  may  be  allowed  to  act  earlier.     I>Dr 
the  whole  of  the  treatment,  the  patient's  strength  must  be  supported 
abundant  nourishment,  and  scrupulous  attention  paid  to  the  cleaulin 
of  the  parts,  which  should  he  frequently  syringed  with  carbolised  wa.* 
and  covered  witli  finely  carded  dry  wool. 

Plastic  operations  of  this  kind  shotdd  not  he  performed  unless  "" 
patient  be  in  a  good  state  of  health,  that  there  ma^'  be  a  good  proap- 
of  immediate  union.     The  success  of  the  case  will  at  last  mainly  dc|KT^^^" 
on  the  exient  of  laceration,  or  rather  of  loss  of  substance,  in  the  r«?^ 
vaginal  septum.     If  this  be  uninjured,  or  merely  noU.ihed  as  it   w<*^ 
there  will  be  but  little  diftlculty  experienced  in  effecting  n  cure.     \U 
the  other  hand,  this  wall  be  deeply  lacerati'd,  or,  still  worse.  If  a  porc^ 
of  it  have  sloughed  away,  the  greatest  tlirfleidty  may  result  in  etTecltf 
union;  and  in  such   untoward  circumstances  it  may  happen,  that  ^ 
]>eriiifeum  unites,  but  that  a  Hstnlous  opening  is  still  lett  in  the  i> 
VKginal  wall,  requiring  &  future  plastiu  upuraliuu  for  its  closure  ^' 
Chapter  LXVL). 
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DISEASES  AFFECTING  THE  TISSUES  GENERALLY. 


CHAPTER    XXX. 

MORTTPICATION,  OR  GANGRENE. 

The  dentil  of  a  part  of  the  body  only  is,  in  snrfficnl  language,  termed 
Mortification  or  Gangrene.     When  the  morbid  action  is  confined  to 

I  the  osscona  strncturea  or  to  the  cartilages,  it  is  termed  Necrosis ;  when 
limited  to  the  sott  lissnes  of  a  limb,  Sphacelation;  and  when  accom* 
|>ftnied  by  nlteration,  it  is  called  Sloughing.     Many  otfier  varieties  of 
(tangrene  are  recognised  by  Surgeons.     Like  all  oilier  diseases,  it  may 
be  Acute  or  Chronic  in  its  duration;  as  the  parts  affected  are  moist 
and  swollen,  or  dry  and  shrivelled,  it  may  be  divided  into  tlie  Moist 
and  the  Dry  or  Mummified  gangrene;    so  ngain,  according  to  its 
^cauae,  it  is  spoken  of  as  Idiopathic  or  Traumatio;  and  very  fre- 
^■qttcnlty,  and  most  correctly  pcrhnps,  it  is  arranged  under  the  denomi- 
^DRiions  of  Constitutional  and  Local.    Ueftidee  tlieac,  various  Specific 
forma  of  the  disease  are  met  with,  which  will  i*equirc  special  considera- 
tion. 

LocAt  SiONS. — Whatever  form  tlie  gangrene  may  assnnie,  certain  local 
phenomena  are  common  to  all  varieties.     The  part  becomes  colder  than 
tiaturul ;  not  only  is  it  colder  than  the  corresponiling  part  on  the  oppo- 
site of  the  boily,  but  the  temperature  may  fall  below  tliat  of  the  external 
air.     The  sensibility  of  the  part  is  lost.     It  may  be  touched,  pricked,  or 
^knl  witliouL  feeling.     In  some  cases  the  sensibility  is  greatly  increased 
^^nst  1»efore   gangrene  seta  in,  intense  agonising  pain  of  a  burning  or 
neuralgic  character  being  experienceil,  which  soun  gives  way  to  complete 
^Jnsensibility.     All  motion  of  the  part  itself  ceases.     It  may  be  mt>ved 
^Hty  muscles  fVom  a  dislauce.  as  a  mortified  toe  might  l>e  moved  l>y  unaf- 
^n^cted  flexors  or  extensors,  but  it  has  n(»  power  of  motion  Independently 
^Kof  thnt  which  is  communicated  from  n  distance.     The  skin  of  the  nior- 
^*titied  part  becomes  discolored,  usually  greyish  or  greenish,  the  cuticle 
•«paratea,  and  when  ()re88ed  upon  obliquely  slides  away  under  the  finger, 
Ifuviiigthenioisland  slippery  cutis  exposed.    The  color  gradually  darkens 
lo  a  dtdl  purplish  greenish  black,  mottled  in  patclies  wiili  refldish-brown 

» Spots,  and  after  a  time  there  is  an  odor  of  putrescence  evolved,  very 
commonly  wiih  an  empliysematous  crackling  from  effusion  of  gas  into 
the  tisftnes  of  the  part.     The  color  of  the  part  uflecttsil  is  usually  of  a 
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dark  purplUh  or  greenish  hlnck,  more  or  less  mottled  with  red.  Tins, 
which  is  unlike  anything  else  in  the  system,  showa  that  pntix^ffw-lirt 
cbftnges  have  tiikon  place  in  the  solids  ami  (Inids  of  the  disen^ed  tii^«ueo, 
and  \h  usually  connected  with  the  moisf  nnd  swollen  form  of  the  di^eave. 
In  the  dry  variety  of  giin^rene  the  color  is  often  at  first  of  a  pale 
low-while,  with  a  mottled  appearance  upon  the  surface.  The  skin  s 
shrivels,  becomes  dry,  horny,  and  senii-traiiBpureiit,  and  eventiiall 
assiimefl  a  brown  wrinkled  appearance;  in  other  eases  the  gnngrt-jjoi 
part  is  hrowD^dry,  and  shrivelled  from  the  ver^*  first.  These  rliiK-rrncfli 
in  the  color  of  the  mortified  f>Brt  indicate  corresponding  ilifTerencea  illl 
llie  cause  of  the  affection.  In  jfeneral  terms,  it  may  be  sIhUmI  that  I 
dark  varieties  of  gangrene  arc  the  result  of  destrnelive  chnngrs  takii 
place  in  the  very  purl  itself,  or  are  of  conslitulional  origin  ;  whilst  tl 
pale  form  of  the  affection  occurs  us  a  consequence  of  some  obslrucli 
to  the  supply  of  blood  to  the  part,  and  is  a  locid  disease,  inQiienciog  t 
constitution  secondarily.  But  it  must  be  U^rne  in  mind  that  gangrei 
may  Oi-cur,  that  is  to  say  that  the  part  may  lone  its  vitality,  witho 
Iteconiing  dark,  fa*tid,  or  euipliysemalous.  These  signs,  thoujjh  som^* 
limes  contemporaneous  with  loss  of  vilalitj-,  are  more  fruqnenily  con- 
secuiive  to  it,  and  indicate  more  than  the  simple  death  of  the  part;  tltey 
are  proofs  of  putrescence  having  set  in,  as  well  as  of  death  having 
curred. 

CoNSTiTUTioxAL  SYMrTOMfl, — Thcsc  Vary  greatly.  When  the  di 
18  stiietly  local,  affecting  a  part  of  but  limited  extent,  and  i*erhaps  of 
great  importance  to  the  economy,  they  arc  not  very  stntnijiy  marl 
If,  however,  the  gangrene,  although  lintited,  implicate  imfKirtant  org 
as  a  knuekle  of  intestine  for  example,  marked  symptitnis  declare  tbeftt? 
selves.  Whatever  the  precursory  condition  mny  Ik*,  the  full  iava»iou  of 
the  gangrene,  if  it  be  rafiid,  is  always  accouipsnietl  by  consUtutioniL 
disturltanc'O  of  an  asthenic  type,  attended  by  great  deprrssioo  of  \\ye 
powers  of  the  system,  with  a  dull  and  anxious  countenance,  and  a  feehtr. 
quick,  and  easily  compressible  pulse;  the  tongue  is  brown,  and  tuyou  ''•- 
conies  loaded  with  sordes.  When  lite  gnngrene  i*»  internal,  sudden  ces- 
sation of  pain,  with  hiccup,  vomiting,  and  lyinpanilic  dislenaiou  of  tht 
alKlomeu,  may  be  su|>eriidde<l  to  the  symptoms,  »nd  indicate  the  misvlii'-f 
that  has  occurred.  Death  ti»unlly  supervenes  with  low  delirium,  tmt-  ■< 
ings,  an<1  coma.  When  the  invasion  of  the  gangrene  is  more  grxdoAl, 
as  in  some  of  the  constitutional  forms  affectin:^;  the  lower  extrentilios.  Ibo 
symptoms  are  usually  those  of  irritative  fuver,  eventually  subsiding  into 
the  asthenic  form. 

Causes. — The  causes  of  gangrene  are  various.     They  may  be  amnged 
under  four  principitl  lieads. 

1,  Traumatic  Causes  of  various  kinds,  acting  iminedintely  on  the 
part,  give  rise  to  different  forms  of  gangrene.     Thus,  gangrene  of  n  p-'-? 
mny  be  prmluced  wheu  the  vitality  nf  its  tissues  is  destniyetl  by  h*  ^    p 
contusion  or  laceration  ;  or  by  an  irrilaling  fluid  ;  or  by  ex|>osurc  to  in 
tense  heat  or  cold. 

2.  Arrest  of  the  Supply  of  Arterial  Blood  to  a  part  is  a  coidib 
catisc  of  gangrene.  It  may  he  i)roduct-<l  by  nccitlent,  or  liy  ligature 
other  surgical  (»peration,  or  by  calcification  or  enihoh»«ni  of  the  ar;- 

8.  Obstruction  of  the  Circulation  through  or  Retardatici 
the  return  of  Venous  Blood  from  a  part  ntay  caune  c  i>. 
L'uder  this  hcnd  are  to  be  classe<l  thone  forms  of  gangrene  whi   U    ir 
from  inflammation,  and  those  in  which  the  return  of  blooil  ibrougb  t 
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Krincipfll  veins  is  iuterfcred  with  by  thrombosis,  or  by  pressure  on  the 

Benoiis  trnct. 

B  4.  Specific  Poisons  of  rarions  kinds  occasion  special  diseases  of 

^rhii'h  jjnngrene  is  Ihe  principal  I'hnrncterislio.  Thus,  liospilal  gnngrcne, 
malignant  pustule,  j^lnnders,  cancrnm  oris,  earlninole,  and  ergotism,  are 
ipstnnceH  ot"  specific  affeilions  Rcconipanied  by  gangrenous  action. 

AmongHt  the  cnutes,  some  are  Constitutional,  oiliei's  Local,  in  their 
action.  Those  rorms  of  gangrene  are  said  to  he  conntitutionnl  which 
arise  from  intense  or  specific  inflammation  of  the  part ;  from  olistruction 
of  the  circuliition  in  consequence  of  <iisease  of  the  heart  and  vessels;  or 
from  the  action  of  various  specific  poisons.     On   the  olhcr  hand,  Ihosc 

fclneties  of  gangrene  are  locai  which  arise  from  injuries  of  all  kinds, 
lii'ther  applic<i  to  the  part  itself,  or  to  the  main  artery  leading  to  it,  hy 
its  ligature  or  wound,  or  from  the  plugging  of  the  vessels  which  com- 
^jnunii-ute  wilh  ulcerH  or  other  circuniscrihed  inflammation. 
■    Tliese  forms  of  gangrene  which  arise  from  traumatic  cnusos,  have  been 
'Ttlready  descriltetl  in  previous clia|)Ler8  (see  pp.  224,  208,  2Tn,  320) ;  while 
tlioHc  that  arise  from  ohstrucled  circulation  to  or  ihrongh  a  part,  or  that 

Elkc  the  form  of  specific  disease,  are  left  for  consideration  here. 
Gangrene  FHo>i  Arhest  of  tiieSiji*ply  of  Akterml  Blood. — Wben- 
rer  a  part  of  Ihe  body  is  ileprived  of  its  proper  supply  of  blood,  nior- 
iflcation  may  ensue.  Most  cftmrnonly,  when  the  luincipal  trunk  of  au 
RrlfTy  is  obsiiUL'ted,  the  cdlatorai  circulation  is  sufficient  to  maintain 
the  vitality  of  the  part;  but,  s-hould  this  be  interfered  with,  gangrene 
occurs  from  the  simple  deprivation  of  hloo*!.  Indeed,  the  sudden  lo-is 
of  A  large  qnanlit3'  of  hlood  from  the  system  generally  may  occasion  the 
death  of  some  of  the  extreme  parts  of  the  ho^ly,  in  which  the  circulation 
is  naturally  most  languiil.  Thus  Sir  B.  Biodie  relates  the  case  of  A 
drunken  man,  who,  t>eing  bled  to  an  inordinate  extent,  was  seized  with 
gangrene  of  l>oth  feet. 

The  want  of  a  due  supply  of  arterial  blood  to  the  limb  may  be  oeca- 
sifmed  by  two  primary  sets  of  causes: — a,  from  injury  or  operatio)}^  as 
wound  or  ligature  of  the  main  trunk;  6,  from  ditteasp^  ns  by  thromOofis 
^pr  by  emboliam ;  by  cafci/icaiioriy  and  subttequent  occlutiion  of  the  vensel, 
^Bniigrene  from  arterial  ohstruction  varies  materially  in  its  symptoms, 
BMTognosis,  and  treatment,  acconling  as  it  arises  from  one  or  other  of  these 
Hfeinses.  When  the  obstruction  is  sealed  in  the  arteries  alone,  the  gangrene 
will  be  of  the  dry  kind;  but  wht^n  there  is  nUo  an  impediment  to  the  re- 
turn of  blood  through  the  veins,  the  disease  will  partake  more  or  less  of 
Bbe  character  of  thu  moist  variety. 

B    a.  A   limh  gangrenous  in  consequence  of  the  Ijigature  or  Wound 
of* its  Main  Artery,  without  any  other  injury  to  the  vascular  system, 
vbecomes  cold,  feels  heavy,  and  loses  its  sensibility;  at  the  same  time  it 
Kesumes  a  dull  tallowy-while  color,  mottled  with  greyish  or  brownish 
Ttreaks.     This  state  of  things  is  chiefly  met  with  in  the  lower  extremity; 
the  integnments  of  the  foot  die,  becoming  semi-transparent  and  horny- 
looking  where  liieyare  stretched  over  the  tendons  of  the  instep,  and  the 
part  presents  a  shrivelled  api>carance.     In  a  short  lime  the  palliil  c<dor 
is  lost,  the  part  becoming  brown  or  blarkish.     This  form  of  gangrene 
may  invade  the  whole  of  the  lower  limh,  luii  most  commonly  is  limiteti 
lo  the  foot,  stopping  either  just  ahovc  the  ankle,  or  if  not  tlierc,  imme- 
diately below  the  knee,  as  Uulhric  has  ohbtrved  ;  the  arrest  taking  place 
in  one  or  other  of  these  two  spots, on  account  of  the  greater  freedom  of  tho 
collateral  circulation  here  than  in  other  parts  of  the  limb.     If  any  of  the 
largo  venous  trunks  become  obstructed  or  otherwise  implicated,  so  that 
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the  return  of  Mood  through  them  is  interfered  with  at  the  same  time 
that  the  su[>|>ly  by  the  arterites  is  arrestetl*  the  limb  gcuernlly  a^t^timcsa 
greenish-blue  color,  and  rapidly  runs  into  putrufaction.  in  soiueoftlieM 
cases  it  happens  that  sloughs  of  the  inLe},^ument  and  subcutaneous  areolar 
tissue  form,  although  the  limb  generally  preserves  its  vitality,  Tlie 
treatment  of  these  forms  of  gangrene,  which  are  strictly  local,  U 
scribed  in  the  chapter  on  the  Arrest  of  Arterial  Haemorrhage. 

6.  Gangrene  raay  occur  from  the  arrest  of  the  circulation  throiigli 
artei7  as  the  result  of  Disease  or  Alteration  in  the  Coats  of  the 
Vessel  or  from  some  Morbid  State  of  the  Blood.     This  h  liie 
variety  that  is  commonly  calkd  SpoyUo)it'ons.     It  may  be  tl»e  re^nli  of 
thiombosis  or  embolism  in  a  previously  healthy  artery,of  the  i  v 

of  an  artery  that  has  nudergone  atheromatous  change,  or  c:  ■>, 

or  other  senile  degeneration. 

Spontaneous  gangrene  from  the  formation  of  Thrombosis,  orcioi 
in  an  artery,  usually  occurs  in  young  or  middle-aged  persons.  Wbellifr 
the  thrombosis  be  the  result  of,  or  the  antecedent  to,  innammaUon  witbia 
the  vessel,  is  a  question  which  need  not  l>e  discussed  here.  In  eilLer 
case,  when  gangrene  from  this  cause  ap[>ears«  we  meet  with  the  usuil 
signs  of  arteritis,  such  as  tenderness  along  the  course  of  the  vessel,  ces- 
salion  of  puliation  in  its  terminal  branches,  and  intense  supcrfleiul  |MiD 
in  the  limb,  followed  up  by  the  rapid  supervention  of  dark  dry  gangrene 
in  the  whole  of  the  extremity  up  to  the  point  at  which  the  vessel  iu  in- 
fiameil.  In  some  cases  the  gangrene  partakes  of  the  characters  of  llit: 
luunid  form,  owing  to  the  implication  of  the  continuous  veins.  It  is,  I 
Iteiicve,  most  frequently  met  with  in  the  upper  extremities;  nt  If«»it 
most  of  the  instances  of  it  that  I  have  seen  have  been  sltuatt-d  tla'iv.  1 
have  observed  it  most  commonly  in  women,  occurring  sometimes  ftt  att 
early  period  of  life,  even  in  the  eighleenth  j-car.  Its  causes  are  vcr)* 
obscure;  in  some  cases  the  disease  appears  to  be  of  rheumatic  orig)ii<  >n 
others  it  is  connected  with  a  cachectic  and  broken  state  of  consliluiion. 
It  frequently  proves  fatal  by  the  supervention  of  t^'phoid  symptonw, 
before  any  attempt  can  be  made  by  nature  to  separate  the  roortiHed  p^rt* 
After  death,  tlie  affected  vessel  is  found  firmly  plugged  at  the  seat  of 
sti  notion  by  a  dense  cougulum,  whicti  cumpletely  impedes  the  circulali 
through  it. 

Gangrene  may  also  be  produced  by  Embolism,  the  terminal  hrftnclwa 
of  the  arteries  and  the  capiHury  vessels  becoming  plngge<l  by  a  mo«  "^ 
finely  gijundai  fibrinous  matter,  which  is  carried  ftwa)' 
by  the  hJooH  current  from  the  lieart,  or  is  ivu-shetl  do 
and  into  the  Ipwer  part  of  tlio  vessel  from  tlic  inlUi 
patch  on  the  inner  surface  of  the  artery  at  a  higher  |)'>* 
In  peculiar  conditions  of  the  blood,  at  present  of  an 
certain  character,  this  plugging  la  more  sp«ciidly  »p 
occur.  In  some  cases  the  emLwIon  appears  to  eonsi 
a  plug  of  plastic  matter  which  has  been  detached  fi 
distant  part  of  the  circulatory  aj)paratu8,  from  the  t 
rior  of  the  left  ventricle  for  instance,  and  Ixiing  ca*"^*^*" 
by  the  circulation  inlo  the  arteiial  system^  slops  at  «*  ■**"*! 
point  of  bifurcation  orof  narrowing  of  a  vessel,  in  ^^^ 
cases  the  gangrene  may  develop  itself  sa<ldenly,  * 

accompanying  drawing  (Fig.  2fi3)Tepre5enls  the  bif*-*" 
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tion  of  the  common  femoral  artery  occupied  by  a  flbri 
plug,  taken  from  a  man  aged  32,  who  died  of  gan 
of  the  left  leg.     In  this  case,  the  |>atient,afler  rccov 
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from  rheumatic  endocarditis,  whilst  straining  at  stool,  suddenly  felt  his 
left  leg  tingle  painfully,  then  become  numb  and  cdd.  The  oii'cutation 
in  it  ci'ttsed,  and  gangrene  speedily  supervened,  which  extended  as  liigh 
as  the  knee.  Death  followed  amputation  of  tlic  limb.  Here  there  can 
be  iitllc  doubt  that  the  sudden  supervention  of  gangrene  was  the  result 
of  obstruction  to  the  arterial  eirtulation  of  the  iowor  extremity,  conse- 
quent un  the  detachment  of  a  fibrinous  endocardial  plug,  and  its  arrest 
at  the  bifurcjition  of  the  femoral  artery. 

Spontaneous  gangrene  is  lermed  Senile  when  it  occurs  in  old  people 
in  conM4(pienre  of  tlie  Coats  of  the  Arteries  becoming  Rigid  and 
Calcified  (Fig.  2H4),  and  unable  to  maintain  the  pro|»er 
circulation  of  bluod  through  the  limb.     The  want  of  a 
-due  supply  of  arterial  blood  in  these  cases  is  not  only 
■wing  to  the  diseased  state  of  the  arleries,  l>ut  is  in  a 
■^rcAt  measure  due  to  the  feeble  piopnUive  power  of  the 
heart,  and  the  consequent  naturally  weakL-iied  circula- 
tion thr(»ugh  the  lower  limbs  especially.     When  the  cir- 
Rulation  is  so  enfeebled  as  to  lower  the  nutrition  of  the 
limb,  coldnesfl^  cramps,  and  in  some  cases  ciitaneouR  ul- 
cerations, will  ensue.     When  the  circulation  l>ecomes  ar- 
rested frcjm  the  conjoined  influencesof  diminished  cardiac 
propuUive  power  and  arterial  obstruction,  gangrene  in- 
evitably result:!!.     It  is  met  with  iu  tlie  lower  extremities 
of  people  past  the  middle  |>eriod  of  life,  nnd  the  ten<lency 
to  it  increases  nsage  advances.     The  premonitory  symp- 
toms nre  ns  follow.     A  sensation  of  weight  in  the  limb, 
with   coldness,  itching,  and   tingling  in  the  feet,  and 
cramps  in  the  calves,  is  complained  of,  and  the  circula- 
tion of  the  part  is  habitually  <lefective,  the  pulsation  of 
^fae  tibials   bt.'iug  scarcely  perceptible.     This  condition 
ftommonly  exists  for  a  considerable  length  of  time  )>efore 
Knngrene  actually  comes  on,  and  should  always  bu  looked 
Pipon  with  anxiety  in  old  people.     In  many  instances  the 
disease  »l4s  in  without  any  exciting  cause;  but  in  other 
cases  the  mortification  is  immediately  developed,  as  the 

tsult  of  some  slight  inflammation  accidentally  indnced, 
from  the  excoriation  produced  by  a  tiglir,  boot,  or  from 
a  trivial  wound  in  cutting  a  corn  or  toe-nail;  the  inflam- 
mation occasioned  by  this  slight  injur)'  being  sulQcient 
to  disturb  the  balance  of  the  circulation  in  the  alrea<1y 
weakened  part  to  so  great  an  extent,  that  gangrene  en- 
sues. In  other  instances,  again,  the  disease  is  ushered 
in  by  more  acute  symptoms.  Tite  whole  foot  becomes 
swollen,  ocdematous,  nud  red;  inflammation,  apparently 
of  a  gouty  character,  being  set  up  in  it.  In  whatever 
way  it  begins^  the  gangrene  may  at  first  onlj'  ntfect  one 
toe,  or  it  may  from  the  commencement  involve  several 
toes,  it  most  generally  iu  the  first  instance  appears  in 
the  form  of  a  cold  purple  or  blackish-red  spot  on  the  side 
of  one  of  the  toes,  usually  the  inner  sirle  of  the  gi-eat  toe;  this  spot 
may  t>e  sunoimdccl  by  an  inflamed  areola,  and  accompanied  by  much 
smarting  and  burning  pain  of  a  paroxysmal  character;  it  spreads  by 
gradually  involving  the  inflamed  areola,  which  continues  to  extend  in 
proportion  as  the  gangrene  progresses.  The  pain,  which  is  often  of  the 
most  intense  character,  subsides  wheu  the  gangrene  becomes  complete. 
VOL,  I. — 4  a 
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In  other  cnses  the  toes  an<1  foot  simply  shrivel,  without  any  sigo  of  iowl 

inflammation  and  wilti  hut  littlo  cuiislitniionnl  diiuirhaiice.  Inonei>r 
other  of  these  Wiiys  tlie  ntlfotion  jjr.iditally  civeiis  U|»  lb* 
limh,  iiivnditi<r  perhitps  one  toe  after  anulhor.  involving 
lite  inslep  (Kip.  2*15),  the  liL'el,  or  the  sole  of  the  fool; 
anii  iiiiless  it  term'Mmle  hy  the  formation  of  llie  line  nf 
riemarctition,  or  lienlh  pnl  nn  end  to  the  pnticnl's  sntfiT- 
ings,  it  may  extend  up  the  ankle  or  leg.  Tlie  parttliat 
18  destroyed  is  always  hlat-k,  dry,  and  RhriveUcd,  resem- 
bling closely  in  a|>penrant*e  a  drii-d  nininniy;  hence  tlie 
change  Is  often  termed  Mummification  (Fig.  366). 
The  loea  oflcn  look  like  the  shrivelled  hkins  of  over-ri|)« 
or  sueked-oitt  lilac-k  grapes.  Thtire  is  usnuily  consider- 
able conslitutioUHt  ttislnrhnnee,  uometime^  pyrexial  n; 
first,  hnt  sniiseqnenlly  sinking  into  nn  irritative  or  nsilxv 
nie  form;  and  the  disease  ia  often  fatal  in  from  a  munih 
to  six  weeks.  But  this  is  very  iineertnin.  1  h.ive  known 
the  disease  to  continue  with  very  little  conslituliimal 
disturhance  for  more  tlinn  twelve  months,  slowly  i:rwi> 
in*;  on  during  that  time.  In  other  instances,  the  gan- 
grene hein^  liiniled  to  n  small  extent,  as  to  the  toes  mily, 
Ihi'  patient  may  recover  with  the  hjsa  of  the  fore  part  of 
the  foot.     The  palholoi»y  of  the  arterial  system,  in  re- 

ferenco  to  these  forms  of  gangrene,  will  be  more  fully  discussed  in  tlies 

first  chapter  of  Volume  11. 

GANOIiENB  FROM  OllSTBDOTION  OF  THK  CIRCULATION  TRROUOI]  OB  fHOH 

A  PART. — This  may  occur  in  three  ways:  1,  l)y  Vtftwus  Ohiflruclittnt  nwi 
cimseqiienL  over-nconmnlation  of  hhtod;  2,  by  the  urrest  of  all  the  hlootl^ 
arterial,  venous,  and  capillary,  as  in  Strangitlaiion  hy  n  tight  h'gaiarc; 
3,  by  hi Jlommaiiitn. 

I.  Venous  Obstruction. — Gangrene  may  arise  from  obstruction  to 
the  return  of  blood  through  tlie  veins  of  a  piirt,  the  circulation  l>einj; 
arrestefl  by  the  overloading  of  the  capillaries  with  venous  hlood.  It  '« 
especially  apt  to  take  place  if  the  arterial  supply  be  diminished  At  llie 
same  time  that  the  return  of  venous  blood  is  interfered  with:  a^*  wtien 
an  artery  and  vein  are  compressed,  or  when  the  femoral  vein  is  woiimJeii 
Accidentally  at  the  tin)e  when  the  artery  is  ligatured.  Unnurene  fr<'0) 
this  cause  is  always  of  the  moist  kind,  atten<te<l  by  much  aMlemn,  w'l** 
discoloration  and  rapid  putrefaction  of  the  part. 

Tliis  gangrene  from  venous  obstruction  ia  also  especially  apt  lo  oeoif 
in  those  cases  in  which  the  hearl*s  action  is  weakened,  so  that  the  pm- 
pnlsive  force  in  the  arterial  system  is  so  lowered  as  to  be  unable  to  pw»li 
lite  1)Io<.h)  tlirougit  the  loaded  veins.  Those  cases  of  gangrene  of  ll'< 
extremities  that  are  met  with  from  pure  debility,  as  after  fevers,  e'^*" 
appear  to  originate  in  ihis  wa}'. 

•2.  Strangulation. — A  part  is  often  purposely  strangled  hy  s  Sur- 
geon in  operative  procedures;  or  its  circulation  may  in  this  wny  l'9 
arrested  as  the  result  of  certain  acciilenls  or  diseased  conditions.  (^^ 
|».  204).  In  either  case,  the  strangnlat.on  acts  by  stopping  more  or  l^^'^ 
completely  the  whole  of  the  circiilati<»n  Ihrouyih  the  part.  If  the  ^iri>"* 
giilauion  1)0  snHiciently  severe,  it  may  kill  tlie  tissue  outright:  (of  '"* 
stnni!e,  when  a  ntevus  or  a  pile  is  tied,  all  flow  of  blood  to  or  fnun  tlw 
part  is  suddenly  arrested,  and  its  vitality  is  destroyed,  the  tissue*  tin 
have  been  strangled  shrivelling  and  separating  hy  ulceration  alonsJ  l^' 
line  of  ligature.     When  the  strangulation  is  not  so  severe  as  this,  gi^'*^ 
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^congestion  eiinues,  consequent  on  the  amount  of  blood  sent  into  the  part 
beint;  gicatcr  than  can  Ug  removpd  by  the  veins,  which  tire  more  nfloeted 
by  Iho  constricting  foix'e  than  tlie  tirteries ;  the  purt  slnmgleil  be- 
coineH  dark  and  congested,  phlyctenie  or  vesick'3  arise  on  its  surface, 
and  effuhion  takes  plnec  into  its  tissue;  indummation  bec'cniea  nt  last 
8U|»erudded  to  the  effects  of  the  strnnurdliitiun,  and  btill  more  endiarnisscs 
the  circulation  of  the  part:  and  thus  slotii^iiin^  arises,  from  the  conjoined 
action  of  the  strangulation  and  the  infiammatnry  exudation.     All  tUia 

■we  Hud  in  the  conntricted  gut  of  a  Btran,^ulated  hirrnia. 
3.  Inflammation. — Deferring  for  the  present  the  oonsiileration  of  cer- 
tain spucitic  forms  uf  inflammatory  disease  lliat  nre  liable  tn  Ira  attended 
with  gnnjfrene,  we  have  here  to  consider  Llie  death  of  |»art8.  when  it  i'Ctura 
as  H  bequence  of  ordinary  inflammation.  The  production  of  gangrene  by 
inflammation — or  rather,  perhaps,  by  the  congestion  formin;^  part  of  il — 
ia  a  less  etimple  affair  than  its  production  in  cither  of  the  ways  which  we 
have  already  described.     Sir  James  Paget  remarks  that  In  certain  forms 

» of  gangrene  after  inflammation,  all  tlie  more  simple  ordinary  causes  of 
mortification  may  l»e  involved  along  with  othere  ;  thus,  "  1.  The  intlani- 
inntory  congestion  may  end  in  stagnation  of  the  l>lood ;  and  this,  as  an 
imljrect  cause  of  uortiticationf  may  land  to  the  death  of  the  blood  and 
that  of  the  tissues  which  require  living  circulating  blood  for  their  sup- 

I|>ort.  2,  A  degeneration  of  the  proper  textures  is  a  constant  part  of 
the  inflammatory  process;  and  this  degeneration  may  itself  pi'oCL^cd  to 
death,  while  it  is  concurrent  with  ilefecls  in  tlie  conditions  of  nutrition. 
8.  The  exudation  of  fluid  in  some  inflamed  parts  tnay  so  compress,  and 
hy  tlic  swelling  so  elongate  the  blood-vesstels,  as  to  diminish  materially 
the  influx  of  fresh  blood,  even  when  httle  of  that  already  in  the  part  is 
atagnant." 
The  intenKitxf  of  the  inflammation  may  be  so  great  as  to  kill  the  part 
directly,  however  healthy  its  texture  or  sound  the  constitution  of  the 
patient  may  i:>e.  More  commonly,  however,  it  is  not  so  much  the  actual 
as  the  relative  intensity  of  the  inflammation  that  destroys  the  part; 
there  t)eiug  some  debility,  local  or  constitutional,  by  which  the  resisting 
or  prej'crvative  power  is  Ic^aeued.  Paget  says  that  the  gangrene  here 
aeeniH  to  arise  especially  in  pcr3<ms  whose  tissues  have  become  degene- 
rate in  ccmsequence  of  old  age,  of  defective  food  or  of  other  materials  of 
»iife,  or  through  habitual  iutemiierance ;  the  disturbance  of  local  nutri- 
lion,  which  forms  part  of  the  inflammatory  process,  being  greater  than 
the  enfeebled  tissues  can  resist  or  overcome.  It  is  remarkable  to  observe 
what  slight  injuries  wilt  induce  gangrenous  inflammation  under  these 
circumstances.  The  nature  of  the  ti^aue  excrciKos,  however,  con^^ider- 
able  influence  ;  thus,  with  a  moderate  amount  of  inflammatioit,  some  tis- 

»6ues  very  readily  run  into  gangrene,  the  areolar  membrane  especially 
being  apt  to  do  so;  whilRt  others,  as  the  proper  tissue  of  glatuts  and 
organs,  are  seldom  so  aflVoted. 

The  upecifiv  cfiaractf.r  of  the  inflammation  influences  greatly  the  dis- 
position to  gangivne  ;  some  forms,  as  the  carbuncular,  invariably  result- 
ing in  the  loss  of  vitality  of  Ihe  part.  In  some  states  of  the  constitu* 
lion,  the  blood  appearing  to  be  diseased,  there  is  a  great  liability  to 
gangreue. 

Gangrene  consequent  on  inflammation  is  of  the  moist  or  acute  kind, 
being  alwaya  connected  with  a  retention  of  blood  in  the  part  affected. 
We  may  regard  it  .as  impending  in  a  part  that  has  become  inflamed  from 
injury  or  other  cause,  if  we  find  that  the  redness  becomes  of  a  duskv  or 
purplish  hue  j  that  bullae  filled  with  dark  fluid  rise  upon  the  tiurface^ 
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that  tile  swelling,  at  first  hard,  (fnae,  and  brawny,  becomes  of  a  palp) 
or  doughy  cUnrticter ;  tlmt  the  pain  is  of  a  dull,  hititvy.  ur  burning  kir 
and  that  the  lemperntnre  of  the  part,  at  fust  greatly  increajMid,  gradl 
ally  sinks.     We  know  tlmt  gangrene  has  taken  pluiic  when  tlivre  ii 
totiil  loss  of  the  senHibiiitv  of  the  part,  even  lo  pricking  or  pinchit 
that  the  motion  of  the  part  itself  ceases  ;  that  its  color  clinnges  Idl 
peculiar  moUled,  purplisii-red,  or  ^reenish-black  hue,  unlike  anylhtl 
else  in  the  body;  that  the  temperature  falls  to  a  level  with  that  of  si 
rounding  air;  or  that  the  surface  affected  may,  by  evaporation,  evenfe 
colder,     There  is  likewise  an  odor  evolved,  differing  from  that  of  onii* 
naiy  pot^t-mortem  decompoaition,  and  evidently  dc[>ending  upon  gaaoous 
exlialnti'ins  fi'Min  the  part  that  has  lost  its  vitulity,  and  has  at  the  eume 
time  become,  while  retained  in  connection  with  the  living  partei,  tin*  seal 
of  putrefactive  changes.     The  extent  of  tissue  alTecu-d  mixy  v«ry  from  » 
mere  spot  tu  the  implication  of  the  greater  portion  of  a  limb  ;  ntid  tli« 
gangrene  appears  tu  be  finally  arrestiMl  by  Ihc  inflammation  losing  iu 
force  as  it  radiates  from  the  centre,  until  it  reaches  a  part  whero  it 
sufficiently  reduced  to  be  compatihle  with  those  prooeaaes  of  9opaniii< 
and  repair  which  will  bo  immediately  descril^ed. 

The  ConMutionai  6'(/Hi/*ff>nM,  always  of  a  low  type,  vary  according 
circumstances.  If  the  bloo<i  be  liealtl)y,  and  the  constitution  sound, i 
gangrene  occurring  as  the  consequence  of  severe  injury,  the  syroptoi 
will  present  the  ordinary  chnracter  of  inflammatory  fever,  tl»ongh  ei 
in  these  cases  there  is  a  great  tendency  to  asthenia.  If  the  constitutii 
be  broken,  or  the  blootl  in  a  diseased  state,  the  constitutioaat  symptoi 
will  rnpidly  run  into  the  irritative  form. 

Arrest  of  Gangrene, — Certain  forms  of  gangrene  fsee  p.  225)  hut 
A  tendency  to  extend  indetlniiel}'  until  the  patient  succumbs  to  thedi 
ease.  In  many  instances,  however,  the  progress  of  the  mortiflcaiioo 
arrested,  anil  the  dead  parts  are  separate<l  from  the  living.  When 
gangretie  reaches  a  pfirt  of  which  the  vitality  is  too  great  to  Iw  destmyi 
by  the  operation  of  the  causeM  which  have  produced  de»tli  in  the  lissil 
beyond,  a  line  of  demarcation  is  formed.  This  line  con»fi>«ts  of  akii 
of  bftrrier  or  septum  of  fibrinous  or  plastic  matter,  poured  out  into  tl 
intcratices  of  the  healthy  tissues  at  their  extreme  limits  next  the  ];i 

grene;  the  line,indeed,  along  wh\i 
the  dead  and  living  p.irLs  louc 
It  extends  along  the  whole  tiepili 
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the  same  mcK'hnnism,  aa  thst 
which  lymph  ioelfused  aroumi 
foreign  iKxly  or  fluid  accumulnl 
that  has  lost  its  vitality.     Jitstl 
lympli  forms  the  boundary  wall  lo 
extravasation  of  blood,  or  tn  accu- 
mulation of  ptis  in  an  al>«cesft,  an 
it  forms  a  barrier,  deposited  in  the  living  tissues,  to  separate  them  fi 
the  dead  structures  beyond,  which  by  their  loss  of  vitality  have  bee 
foreign  to  the  adjoining  healthy  structures.     The  inflammation,  if 
be  present,  is  re<lticcd  in  intensity  at  this  part;  it  does  not,  how* 
cense  abru|>tly,  but  fades  away  in  the  healthy  structurea  tieyond  it. 
When  the  gangrene  is  arrested,  nature  throws  off  the  spoilt  parla, 
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by  a  process  of  disintegration  or  falling  to  pieces  of  these  parts,  but  by 
a  vital  Act — a  process  of  ulccralion,  extumlino;  ihroiijrh  the  line  of  domnr- 
catioii,  nnd  loosening  the  sloujfh  or  nccrosctl  tissue  by  the  softening  and 
absorption  of  that  layer  of  living  tissue  wbirh  lies  next  to  it.  Tl»is  line 
of  ulceration  is  termed  the  line  of  separation,  nnd  exteuds  ilself  along 
the  extreme  margin  of  the  living  tissues  (Fig.  2^0). 

This  process  of  separation,  commencing  at  the  edge  of  tlie  slough, 
which  gradually  loosens,  slowly  extends  downwards  to  the  whole  depth 
of  the  gangrene ;  if  this  affect  the  entire  thickness  of  the  limb,  the  ulcera- 
tion will  tind  its  way  completely  across  it.  If  the  slough  be  moresu[>er- 
ficial,  the  ulcerative  action  posses  undcrncnth  it, and  di'taclies  it  gradn- 
dly.  The  line  of  separation  is  usually  oblique,  the  soft  parts  being  fii'st 
divided,  and  the  hartl  tissues  then  ulcerated  through,  until  the  ligamen- 
tous or  osseous  structures  are  reachtil,  which  are  slowly  acted  upon. 
As  the  ulceruliun  extends  across  the  limb,  the  largest  arteries  au<)  veins 
are  cut  througli  l)y  it,  without  Ihe  oceurrence  of  hivmorrhage,  owing  to 

»ft  moss  of  pUustic  matter  being  poured  out  iii  their  interior,  and  bU>cking 
them  up  from  the  line  of  separation  to  the  nearest  large  collateral  bmuL'h 
above  it.  The  period  required  for  tlte  detachment  of  gangrenous  parts 
varies  according  to  their  extent.  8innll  slonghs  may  he  detached  in  a 
few  djivs,  whilst  many  weeks  are  required  fur  the  separstiou  of  a  limb. 
The  action  is  mobt  rapid  in  the  soft  vascular  tissues  and  in  young  8ul>- 
Hjeola. 
^f     After  the  separation  of  the  gangreneid  part,  a  more  or  less  ragged 

■  irregular  ulcerated  surface  is  left,  which,  if  not  too  extensive,  and   the 

■  patient's  reparative  powers  be  in  a  favoralile  stale,  will  undergo  cicatri- 
H^ntion  by  the  Mintc  process  i\&  iu  ordinary  ulcers.  This,  indeed,  commences 

while  the  scp.inilinn  Is  going  on;  granulations  grndunlly  apjwaring  in 
that  part  of  the  line  of  separation  whieU  has  effected  its  purpose  of  cut- 
ling  off  the  dead  from  the  living  parts. 

Diagnosis. — The  diagnosis  is  easily  effected  when  gangrene  has  fully 

triei'clopfd  itself;  but  in  the  early  stages,  before  it  is  positively  declared, 
it  is  not  always  easy  to  detennine  its  existence.  The  ecchymosis  and 
discoloration  of  u  bruise,  the  collapse  and  lividity  Ihat  result  from  cold, 
or  the  dark  purple  hue  oceasioned  hy  long-continued  congestion,  may 
readily  beconfotiiided  with  impending  gangrene.     In  these  crises  of  doubt 

»the  Surgeon  should  not  be  in  toft  great  a  hurry  to  pronounce  an  unfavor- 
able opinion,  an<l  still  less  to  act  upon  it;  for  not  uncommonly  parts  of 
the  body  which  have  to  ail  appearance  lost  their  vitality,  may,  under 
proper  treatment,  regaiu  it. 

Fbounosis. — So  far  as  the  part  itself  is  concerned^  the  prognosis  is 
always  bad;  though  occasionally,  when;  gangrene  has  not  been  fully 
established,  partial  recovery  may  unexpectedly  take  place.  80  far  aa 
the  life  of  tliL>  patient  is  at  stake,  much  will  depend  on  the  cause  of  the 

» Affection,  and  on  the  age  and  strength  of  the  individual ;  at  advanced 
periods  of  life,  and  in  a  feehle  state  of  system,  the  result  is  always  uu- 
favoralile.  Also  whilst  the  gangrene  is  sprending,  the  prognosis  is  had. 
as  it  is  impossible  lo  say  where  the  morbid  action  may  stop;  but  when 
a  ^^line  of  demarcation'^  has  formed,  indieating  the  possession  of  a  cer- 
tain vigor  of  constitution,  the  piincipal  danger  is  over,  and  the  result 
will  depend  on  the  power  of  the  patient,  and  the  suppott  that  can  be 
^vcn  during  the  process  of  separation  and  iff  repair. 

Treatment. — As  gangrene  proceeds  from  a  great  variety  of  causes,  it 
is  evident  that  no  one  plan  of  treatment  can  be  universally  applied  ;  and 
it  becomes  necessary  to  modify  our  therapeutical  and  upcrative  means, 
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not  only  according  to  the  cause  of  the  disease,  but  ulso  with  specn 

Tofercnee  to  the  constitution  of  the  patient,  and  with  rogard  to  the  stAfl 
in  which  we  meet  wiili  the  gangi-enej  and,  iniieed,itof1^'n  requires  gr«B 
tact  and  experience  to  accominoUate  the  treatment  in  this  way  to  iw 
varvinii  phases  of  the  disease. 

The  Constitutional  Treatment  of  gangrene  is  of  the  highest  im- 
portance; of  wiouter  nronienl,  inrioofl,  in  tlie  tipontant'ouH  forms  of  ilic 
affeetioii  than  the  local  management  of  tlio  disease.  It  has  ttiree  prin- 
cipal aims:  I.  To  reiutnie  the  raune  if  possihle,  and  Ihiis  lo  nrrf.M  Ihr 
gangrene,  2.  To  aupport  Ihe  powers  of  Ibe  tii/Htrm  dnrintj  the  prnrrM 
of  thf  feparaiion  0/  the  shughtt  and  duad  lisnues  ;  and  3,  To  Icenen  thr 
irriiobilily  of  the  ne.rvouH  system. 

1,  In  the  re.iuooal  of  Ihti  vonsHtutional  CffM«p,  we  muBt  look  wholly  to 
the  cniiditicin  of  the  patient's  system.  If  tids  he  in  an  inflammatory  or 
fehriie  state,  we  most  have  recourse  to  a  modified  nntiphlni^JHtic  p\m. 
Depressing  remedies  muft  lie  very  sparingly  nsed,  the  palient*s  condi- 
lion  heitig  nsnuUy  not  of  such  a  nature  as  to  Itear  lowering.  Il  i»  vi-rv 
easy  to  kntfck  down  inllauiniation  by  energetic  measures;  but,  al  tlie 
same  time,  tlic  reparative  power  of  the  Byslcm  may  he  destmycMl,  nii.l 
the  patient  may  not  l>€  able  to  rally.  Inflammatory  fever,  however  W\ih 
it  may  t>e  in  the  early  stages,  rapidly  sinks  alter  ^angreuo  has  set  ia, 
symptoms  of  an  afilhenic  or  an  irritative  type  ensuiujr.  Hence  it  i»  only 
before  tlie  oct'iirroncc  and  during  the  a|>rea«l  of  gaMa;rene,  that  lowering 
remedies  can  he  em|doyed  ;  for,  when  once  (tnngrcne  has  ceased  lo  ex- 
tend, however  hi^h  the  action  may  have  been  that  accompanied  its  pnv 
gress,  all  the  powers  of  the  constitution  will  be  required  to  mjiintaifithc 
process  of  separation  of  the  Hloughs,  if  they  be  extensive  and  «lefi|». 
Vi-ncftcction  is  never  roquiretl  in  any  form  of  jjnngrenous  inllummiiinn. 
An  enlcebled  wtate  of  the  cirrulalion  of  the  part  or  ihe  system  i;ciiL'iiilly 
may  equally  occasion  or  complicate  the  ganfijrenc  ;  and  there  may  1* 
every  possible  combination  between  this  and  an  active  inttammalory 
condition.  In  these  circumstances,  it  will  l»e  neressar^*  to  conjoin  an 
antiphbtgistic  form  of  treatment  with  remedies  of  a  lonii-,  r>rove»  stitnii- 
lating  character.  It  is  this  plan  of  treatment  that  Is  commonly  fotiii<l 
to  succeed  best  in  8|)ontaneous  ijangrcne;  here  moderate  antiphloni'itio 
remedies  aiti  perhaps  rtqnired  in  the  earlier  stages,  with  a  light  nutri- 
tions diet  and  mild  tnnicR  as  the  disease  advances;  and  in  the  lalte*" 
periods,  when  the  consiitntional  symptoms  become  asthenic,  stimuhuit-'* 
should  be  given.  The  best  Btimidants  are  wine  or  pijrtt-r,  accordiusj 
the  patient's  habits  of  life;  and  these  shoidd  be  given  in  combinatiri 
with  uiinrishment,  so  ns  not  merely  to  raise  the  pulse,  but  to  produce 
more  iicrmaneiit  tonic  intlnerice  on  the  systt^m  generall}'.  ]f  mi 
depression  occur,  the  medicinal  stimulants,  especially  ether,  ammoni 
an<l  <*amphor,  are  of  material  service.  The  only  tonics  that  are  of  muA? 
value  here,  are  the  preparations  of  cinchona  bnrk  and  some  of  the  vej 
tnble  bitters,  as  gentian  and  cascarilla  ;  and  tlu»iigh  the  si>cciftL'  vlrti 
that  were  formerly  attributed  to  them  can  no  longor  Vie  aci-onU'd, 
when  they  du  not  irritate  the  stomach, Ihoy  are  of  unquestionable !«ervU 
in  combuiing  the  astheuie  syinpUuns,  and  lmpn»ving  the  digestive  po' 
ers.  In  these  ca^^es  I  look  upon  cinclioim  bark,  in  combination  wt 
chlorate  of  pota.<h  and  ammoniii,  us  of  untbfubted  value. 

2.  Alter  the  proper  cmploynurnt  of  means  calculalt'd  to   remove 
oonslitutional    caursc  of  the  gangrene,  the   Hyainm   mumt  he  ttuppDi 
ag(iin*U  the.  dehilUntmtj  inflnenvi'*  that  acrompaiii/  the  pt'or¥fHn  of  nhf* 
tion  and  of  suppuration  neceidsury  for  the  Bejturutiou  of  the  mortifk 
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.rts.     During  Mh  period,  there  is  less  irritation  hut  more  debility.  And 

ronger  toiiiea  and  stimulant!^  can  l«e  borne;  but  we  ahotiltl  be  cni'cful 

»t  to  overstimulate  the  [mtient.     On  this  point  it  is  extremely  difficult 

lay  down  nny  pret:i8e  rule:  every  possible  variety  hs  to  the  qnautity 

nd  qnidily  of  food  Rtid  stimulus  beinj(  required  liy  different  iudividuala. 

'he  bufeat  guides  are  tlie  state  of  tlie  pulne  and  tongue  ;  if  they  improve, 
le  means  employed  agree.  At  llie  same  time  hygienitr  measures  ithould 
i  earel'ully  attended  to;  cleanliness  nnd  free  ventilation,  with  the 
mndaut  use  of  the  diAinfeet.'inlH^  are  of  the  Hr.st  moment,  so  tliat  the 
iMent  may  not  l>e  fK)is(fued  by  his  own  exhalations. 
3.  The  third  indication,  that  of  Ivusetting  the  irril ability  of  ihr  mfHtrm 
lat  always  hupervcnos,  ru<I  which  is  partly  owin^f  to  the  severity  of 
le  pain,  and  partly  to  the  nhakcn  lUuX  depressed  state  of  the  nervous 
'Stem,  is  best  carried  out  by  the  adtnini*tt ration  of  t>puim;  and  althougli 
lis  drug  may  not  act  as  a  spcL-ific,  as  Pott  HUppOBcd,  yet  in  many  cases 
id  especially  in  the  gaiti;rene  of  the  l(»cs  and  feet  of  old  people,  it  is 
)doul>tedly  a  remedy  of  the  greateht  value.  A  grain  of  solid  opium 
ay  be  administered  udvanta^eousl3'  every  sixth,  eightli,  or  twelfth 
>ur,  according  to  tlie  efiVct  whieli  it  is  fouu<l  to  produce;  care  being 
ken  that  the  bowels  do  not   lieeonie  confined.     'Fhe  hiccup,  which  is 

ftcn  dislressinu:,  is  best  remedied  by  the  administration  of  spirits  of 

bloioform  and  camphor. 

Local  Treatment. — Gangrene,  when  threatening  as  the  result  of 
inOnminntioi),  may  often  be  prevt-'Uted  by  free  incisions  into  the  inflamed 
ifl  tense  tissues.  Puncturea  are  not  sufHcient,  hut  free  incisions  two  or 
fee  inches  long  sluMdd  lie  madr,  which  by  gapinj;  wiilcly  allow  the 
cBiHi  of  blood  and  other  fluhU,  and  thus  effectually  relieve  the  vessels 
id  the  tissues.     This  is  more  especially  the  case  where  tht-re  is  much 

KHe  areolar  tissue,  as  in  the  penis  or  serr»tum  ;  or  indeed  in  any  part 
which  much  tension  is  conjoined  with  the  inflammation.  The  relit^f 
'  iocai  temtion  is  of  the  first  iiuportaiice  in  cases  of  inflammation  threat- 
ing  to  terminate  in  vnugrene.  By  a  free  incision  throui^h  the  struc- 
res  so  affected,  as  in  plileginonruis  erysipelas  f>r  carlmmde,  not  only 
\y  the  vitality  (*i  the  affected  tissues  he  preserver!,  but  the  extension 
gangrene,  if  it  have  already  set  in,  may  lie  urrestcd,  and  the  cfm?*titti- 
>nal  disturbance  is  at  once  lessened:  the  strain  on  the  blood-vesHcls 
ing  taken  off,  the  pulse  falls,  loses  its  sltar|»ness,  and  great  relief  is 
briled.  In  some  forms  of  infl:Lminatory  slou*{hiug,  nature  relieves  the 
rt  by  free  hiemorrhage,  as  from  the  dorsal  arti-ry  in  cawjs  of  acute 
ngrene  of  the  penis  :  and  it  is  not  until  this  tias  tak<*u  ])lace,  that  the 
ngrenous  sctlon  becomes  arrested  Uv  incision,  also,  irritating  elVu- 
His  and  intiliraiions  are  discharged,  nnd  thus  one  cause  of  sloughing 
removed.  Mild  local  antiphlogistic  treatment  of  nn  ordinary  cha- 
i:ter  is  likewise  rcqnii*ed. 

When  the  gangrene  has  been  arrested,  the  fcetor  of  the.  sloufjhs  musi 

dimiuiahed  by  dit*infi'Ctant  applications,  stioh  as  the  solutions  of  the 

loridea,  carbolic  acid,  or  charcoal  an<l  yeast  poultices.     The  separaiion 

the  ifloughti  should  hi*  left  as  much  as  possilile  to  nature,  which  is 

ways  fully  able  to  accomplish  this,  if  the  patieni's  strength  can  be  kept 
>,  Tiie  vitality  of  the  tissues  in  the  proximity  of  and  above  the  line  of 
paration  is  very  low,  aud  may  readily  be  destroyetl  hy  any  fresh  action 

t  up  in  them,  there  being  always  a  ilaiiger  of  exciting  inflammation  to 
cb  ft  degree  as  to  exceed  that  which  is  necessary  for  the  adhesive 
ricty,  and  to  cause  it  to  run   into  the  gangrenous  form.      Hence  no 

tempt  should  bo  made  to  pull  away  sloughs  not  already  separated,  nor 
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should  stironlnnts  be  applied  to  the  living  tissues.  It  mHttors  little  u 
to  what  is  done  to  part8  alrundy  deiid,  which,  whuu  too.<encMl,  may  be  cut 
away  ;  but  wc  must  not  meddle  with  those  that  nro  living.  HirmorrhAgo 
seldom  ocfiirs  before  the  separation  of  the  slotiwhs,  hut  there  is  nlways 
danger  of  its  hap|M»ninp:  during  that  process.  If  it  oocur,  |>rGsfltireor  tlie 
actual  cautery  will  bo  fonixl  tlte  best  moans  to  arrest  it;  and,  if  tlieso 
fail,  ligature  of  the  artery  higher  up  the  limb,  or  amputabioa  when  prac- 
tical^le,  might  be  required. 

The  parts  that  arc  already  gangrenoDS  should  be  envelopetl  in  lint 
sonked  in  solutions  of  carbolic  acid,  the  chlorides  of  zinc  or  lime,  or 
creosote,  or  dusted  with  charcoal  powder  and  covcreii  with  a  \nyvr  of 
wadding.  No  poultices  ahnnld  be  applied  if  the  slotighs  be  large,  beat 
and  moisture  linstciiin^  their  decouiposiliou  ;  but  if  they  1>e  small,  yeast, 
carrot,  or  charcoal  poultices  may  be  advantageously  applied. 

Parts  that  are  quite  dead,  but  that  do  not  readily  separate,  such  as 
tendons,  ligaments,  and  bones,  may  be  cut  through  with  scissors,  pliers, 
or  sows,  and  thus  many  weeks  or  months  saved  in  their  separation.  It 
may  occasiounlly  Ik*  necessary  in  doing  this  to  encroach  on  tlie  living 
tissues  ;  this  should  Ite  done  as  carefully  and  as  apnriugl}*  an  possiUe, 
for  reasons  already  stated.  The  lissuea  do  not  bleed  much,  owing  to 
their  infiltration  witli  lymph. 

The  line  of  separation  should  be  dressed  with  water-dressing,  or  wiUi^r^^ 
some  mild  detergent  lotion  of  ointment,  in  order  to  keep  the  sui'fa^*e^^»r^ 
clean  and  to  prevent  the  absorption  of  gangrenous  and  septic  matters — j^b. 
If  hloughs  lie  not  readily  separated,  the  balsam  of  I'erii,  either  pure  ot^  -r 
diluted  with  yolk  of  egg  or  very  dilute  nitric  acid,  and  opiate  lotions,  an_^^  u 
tlic  most  useful  applications.  After  the  separation  of  the  sloughs,  tb^^^-« 
nU-eiaiod  Murfuce  must  he  treated  on  general  principles. 

TuK  Treatment  of  Senilk  UANOitENK,  presenting  some  peculiaritiea. '■^ 
requires  a  fevv  words  to  Ix'  eH|MH»ially  devoted  to  iL 

Constitutional  Treatment By  some  Surgeons  this  disease  bin     " 

been  treated  un  a  strictly  antiphlogistic  plan,  on  the  supposition  that  lli^i^'  ^ 
obstruction  of  the  arteries  is  cause*!  by  tlie  infl.amm»tion  of  tlietr  coato^^^- 
Tbin,  however  true  it  may  l)e  in  some  of  the  forms  of  **  s|H->ntaiieoufl  gau  -^K^" 
grene"  arising  from  acute  obstructive  arteritis  in  young  subject«,  is  cef"^*"' 
tainly  an  erroneous  doctrine  in  the  great  majority  of  cases  of  dry  gan  ^•^^ 
grene  occurring  as  tlie  reanltof  aenile  changes  in  the  vessels  of  iho  lowo^^  "^^ 
extremities  of  aged  persons;  and,  though  intlammalion  mwy  oc*eaNionaU 
allect  the  calcified  coals  of  an  artery,  or  the  pans  supplied   ity  such  tf 
<liseased  vessel,  it  is  always  a  low  form  of  the  disease,  and  does  not  ben* 
depletion.     I5ro<lic  very  justly  observes,  tiiat  in  these  cases  the  IihjjiI  pre— 
cursory  inllantmntiou  ti'rminatcs  in  mortilicntion,  bccanso  the  inllamiMtf 
part   cannot   obtain    the  ailditionul  su])ply  of   bhuid    tlmt  it  requires;; 
herice  if   hIoo<l  be  abstractc*!   from   the  system,  and   the  action  of  tl 
heart  weakened,  the  cause  of  the  disease  will  only  be  aggravated,     But^  - 
though  depletory  measures  are  not  admissible,  wo  must  guard  against^ 
running  into  the  opposite  extreme,  and  overstimulating  patients  labor—'" 
iug  under  this  disease.     Senile  gangrene  commonly  occurs  in  iiulividual^^ 
belonging  to  the  wealthier  classes  of  srHjiety,  who  have  lived  higli,  takcn*^* 
insuMicient   exercise,  and  consequently  induced  an  irritable,  pletborir.   '^ -^ 
but  enfeebled  state  of  system.     In  many  cases  tlic  patients  are  of  a  gon 
hnbit,  and  oi-cas  ion  ally  the  inflammation  that  precedes  the  developmono    - 
of  tlie  gangrene  appears  to  be  i»f  this  nature.     In  this  condition  Riiinii—  ^^ 
laiits  anil  the  more  powerfid  tonics  are  not  well   borne;  they  heat  th^ff^^ 
syulem,  accelerate  the  puUe,  uud  luturfere  with  digeatiou.     Aa  Brodi^^' 
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Bbserves^  it  is  of  gi-eat  importance  in  this  disease  to  attend  to  the  state 
^f  tlie  digcHtive  organs,  in  order  ttmt  nutrition  may  go  on,  and  that 
bloo<l  of  n  proi»er  quality  may  >ie  made.  In  order  to  accoraplisii  this,  a 
light  nourishing  diet,  partly  animal  and  j»arlly  Vfgeiai)le,  should  be 
given,  and  a  moderate  quantity  of  wine,  beer,  nr  brandy  allowed.  The 
)^>oweU  must  be  relievetl  from  time  to  time  by  n  rliuharb  tirauglit  or  eim- 
[de  aperient  pill.  Mercury  depresses  the  system,  and  hence  it  shouhl 
not  be  UMed  as  an  aperient  in  any  form  in  this  disease,  unless  the  state 
of  the  liver  imperatively  demand  it.  If  the  digestion  become  impaired, 
a  stomarlnV,  as  the  infusion  of  cascarilla  or  the  compoun(J  infusion  of 
geutian  with  a  little  ammonia,  may  be  administered.  The  administra- 
tion of  opium  in  these  cases,  as  orjginally  recommended  by  Polt,  has 
received  the  sanction  of  almost  every  practical  Surgeon.  Brotlie^s 
opinion  on  this  [K)int  is  especially  valuable;  he  says,  ^^  If  1  am  not 
greatly  mistflken^  the  result  of  a  particular  case  will  wry  much  de]>end 
ou  this — whether  opium  dues  or  does  not  agiee  wiih  the  patient."  From 
two  to  four  grains  of  opium  may  he  aduiinistere*!  in  divi<ied  doses  in  the 
course  of  twenty-four  hours;  the  quantity  l>cing  increased  as  the  system 
ttecomes  accustomed  to  its  effects.  If,  however,  it  disturb  the  stomach 
Ipnd  occasion  lieadache,  notwithstanding  the  use  of  aperients,  as  will 
often  hapiwn  when  there  is  fehrile  di;?Lurbunce  in  persons  of  a  full  habit 
of  body,  ii  must  )»e  discontinued,  as  it  will  intMoase  the  irritation  of  the 
system.  Tlie  pain  in  the  foot,  which  is  often  viny  severe  during  the  pro- 
gress of  the  disease,  usually  ceases  of  itself  when  the  morliticatiou  is 
complete;  and  before  this,  it  is  but  little  inQucnced  by  any  sedatives, 
_«heLher  constitutionally  or  locally  applied.  With  respect  to  the  cora- 
Ibftrative  advantage  of  the  depletory  and  stimulating  plans  of  treatment 
Td  senile  gangrene,  I  think  it  may  fairly  ))e  stated  thai  neither  melhrxi 
should  be  applied  exclusively;  th»t  in  thone  cnses  in  whichtlu're  is  much 
febrile  nction,  in  which  the  tongue  is  loaded,  the  pulse  quick,  and  the 
skin  hot,  in  which  the  sprtjad  of  the  gangrene  is  i>rocLMk'd  by  n  red  angry 
blush,  with  much  pain  and  heat,  moderate  diet  and  mild  tonics  will  be 
most  useful;  whilst,  on  the  other  hand,  when  it  is  siuii)ly  a  shrivelling 
of  the  toes  and  feet,  without  any  preceding  incix^ase<i  I'wal  action,  or 
febrile  constitutional  disLurbance,  a  decided  toniu  or  stimulating  plan 
will  sncceeii  best. 

The  liOcal  Means  to  be  emt>1oyed  in  senile  gangrene  are  simple.     It 

is  of  great  importance  to  keep  up  the  temperature  of  the  limb,  and  so 

—equalise  its  circul.slirut  as  much  as  po^h^iblu;  this  is  best  done  by  the  ap- 

hlication  of  cotton-wadding  orof  cnrdcd  wool  in  thick  layers  around  the 

^K>ot  and  leg,  so  as  to  envelope  the  limb  completely  in  this  mateiiul,  over 

Krbich  a  large  worsted  stocking  may  be  drawn,  or  a  silk  handkerchief 

Stitched.     This  dressing  need  not  l>e  removes!  more  than  once  or  twice 

t  week,  tinleas  there  he  much  discharge  from  the  line  of  separation,  when 

gjit  must  lie  changed  more  frequently;  the  gangrened  part  itself  should 

Pbe  covered  with  a  piece  of  lint  soaked  in  chlorinated  lotion.     When  the 

soft  p.irts  have  been  separated,  an<l  the  bones  of  the  foot  exp<jsed.  these 

should  be  cut  across  by  cutting-pliers  or  n  small  saw,  and  the  sort^s  tliat 

result  dressed  in  the  ordinary  way  with  some  astringent  lotion  or  slightly 

•timulating  oiutmeut.     The  balsam  of  Peru,  cither  pure  or  diluted  with 

an  equnl  part  of  yolk  of  egg,  is  a  very  excellent  application  in  these 

M»efl.     In  the  event  of  recovery,  the  patient  nnisl  be  careful  to  avoid 

exposure  to  cold,  and  to  keep  the  legs  warmly  clad  at  all  bcasous  of  the 
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Ampvtattox  is  Ganorenk. — The  qtiestion  of  Ampiitntion  \n  ra«o«  of 
gaiisrreiu'  of  the  limbs  is  of  yrroul  importfliice  to  the  praclionl  Siipjjeon, 
nn<l  \H  one  on  cerlniii  jioiiits  of  wbirh  the  upiriions  of*  the  best  praeiition- 
er&  still  vHiy.  At  (IrHl  eii^hl.  it  Ap}>e:ir»  riitional  to  cut  olf  a  liinU  tlinl  b 
dea(i»  diRorgnnisetJ,  ami  offensive;  aiuJ  with  j>ropi'iety  this  mny  \*c  done 
when  the  gangrene  is,  strictly  speaking,  a  local  condition,  as,  for  m- 
Biancp,  Lhe  ro.snit  of  a  Bpvere  injury  ;  any  nffeelion  of  the  constitution  in 
8(ich  a  ease  lieing  secondiiry  to  the  local  mischief,  and  dependent  on  the 
irritation  set  up  hy  it,  and  oTi  the  depression  of  tlie  powers  of  life  conse- 
quent on  tlic  elforts  made  by  nature  lo  rid  the  syRtetn  of  a  spoiled  mem* 
ber.  But  when  the  constitutional  disease  is  the  primary  affection,  and 
vhen  the  gangrene  is  consecutive  tq  and  dependent  upon  tldin,  it  would 
clearly  be  useless  to  cnt  off  the  mortifled  part,  as  the  same  morbid 
action  miglit  and  probably  would  be  set  up  in  the  stump  or  elsowhi're« 
Hence  the  broad  question  of  amputation  in  cases  of  gangrene  luriis  upon 
the  fact  of  the  niortilicaiion  beiii};  local  or  couMtitutional  in  its  origin. 

When  llie  gangrene  is  local,  we  usually  amputate  at  once;  especiially 
when  the  mortilb-alion  results  from  severe  injuries,  or  is  the  result  of 
the  wiinnd  or  ligature  of  an  artery.  Here,  for  the  reasons  whicdj  have 
bi'cn  given  (pp,  220»  322),  amputation  should  be  performed  as  soon  n% 
the  gangrene  lias  unequivocally  manifesteci  itself,  without  waiting  for 
the  line  of  ilemnrctition.  The  result  of  amputation  for  iraumatic  gan- 
grene is.  on  the  whole,  very  »infavorable;  the  patient  very  commonly 
sinking  from  a  recurrence  of  the  disease  in  the  stump,  or  from  the  con- 
stitntionitl  «li8turbnn<*e  that  had  previously  set  in.  Those  cn^es  are 
especially  unfavorable  in  which  the  areolar  tissue  of  the  limb  is  much 
infillrated  and  di3or;rani'«ed;  ilie  affection  indeed  partaking  mure  of  the 
characters  of  constitutional  dibeases,  with  some  forms  of  which  it  U 
clo«t'|y  associated. 

There  are  two  exceptions  to  the  rule  of  atnputating  in  traumatic  and 
local  gangrene  before  the  occurrence  of  the  line  of  demarcmion ;  *ix., 
gangrene  from  frost-bite,  ami  that  fnun  s^evere  burns.  In  these  injune* 
it  is  betU'r  to  wait  for  the  lormnlit)n  of  the  line  <»!'  separation,  ftn<l  then 
to  fashion  the  stump  throngli  or  just  al»ove  It  fts  the  circumstance*  of 
tlie  case  require. 

In  gangrene  Crom  rom^fOutional  causes,  it  is  a  goMen  rulo  in  surgery 
never  lo  amputate  until  the  liiu*  of  separation  has  formcci;  for,  a«)  it  ii 
impossible  in  these  cases  to  say  where  the  mortinoUion  will  stop,  the 
amputntion  might  be  done  either  too  high  or  not  high  enough;  And, 
under  any  circnrusiances,  the  morbid  action  would  almost  to  a  ceriAinty 
bo  set  up  in  the  stump.  It  is  not  oven  sntllctent  in  cases  of  this  kind 
to  Wait  until  the  line  of  demarcation  has  formed  before  removing  tb« 
limb;  these  cases  of  Hpf>ntaueou3  or  eonstitutional  >(ani»rene  U:t\  ■ 
often  a  tentlency  t^i  remiiiu  stationary  for  some  dsys,  and  then,  crv  i 
on,  to  overstep  the  line  by  which  they  bad  at  lirst  np[HHired  to  be 
rc»lc*l  Uesides  ihi«,  the  local  distnrbani'o  and  iullammntion  «ot  op 
the  arn|Miiatiou  unulit  be  tf»o  great  for  the  lessened  vitnlity  i' 
Irm  nr  puji,  and  iiii^hl  o^  ItscIf  Occasion  a  rectirrcn<'e  of  the  : 

'I  these  cases  it  is  always  well  lo  wait  until  the  line  of-  i 

'i^_  i-Mfcd  BO  deeply  thst  there  is  no  chance  of  the  gang:  _ 

Hh  barrier,  at  the  siune  time  that  moans  are  taken,  by  the  nd- 

™  '  of  tonics,  nourishing   food,  Ac,  to  impiH>ve  the  ot''""''« 

I  SiniMitt  for  the  operation.     '&%^  soon  as  thi«  has   i>  .* 

»a«i.-»:iioiory  manner,  and  alt  the  soft  parts,  except  the  li^niuvu\«f 


'■"— "  " 


Fig.  267,— SpuBUDcon*  Ampnutlon  lb  0*agrr«aeof  Rltfbl  Pool  and 
Lvft  Lay  frou  BmboIUm. 


have  been  ulccraterl 
throiitjii,  (he  moriifltHl 
part  fthudid  be  svpnrat- 
ed  by  cnlting  tliroiigli 
the  i*(^maining  osseous, 
rr^nmenLoufl,  or  toii- 
diiinii.s  structures, ami 
then  iMe»i)8  shouhl  be 
taken  to  fashion  the 
stump  thnt  han  been 

Ifurmeil  by  nnluro.     In 
irnnt*  cnsos  this  will  be 
■tiflleienily  regular  tu 
llerve  every  useful  pur- 
)tOAe  ader  it  lin.s  cica- 
trised.    In  most  instances,  however,  the  Btump  Is  more  irregular  and 
^yDu.si<>htly  (a  result  of  which  the  neeonipanyin<r  drawing  (Fig.  2H7)  19  a 
^Kood  illustration);  and  the  bones  protrude  to  aueh  an  extent  titat  it  is 
^Klorci^sary.  in   order  to  give  the  patient  an   u^^efid  limb,  to  amputate 
^^liroui^h  the  fuee  of  tlic  8tnm[»,  or  higher  up.     All  this  must  be  lef\  to 
the  discretion  t4' the  Surgctju;  Imt  no  pmoedures  of  this  kind  ^houM  lie 
undertnken  until  tlte  patient's  strength  lia.-t  been  restored  suHleiently  to 
bear  the  oiH*raiion. 

In  vr^ntle  gatfgrfne  it  has  been  proposed  to  amputate  the  thiisrh  high 
up.  This  praetieo  has  been  suecessfully  ado|ited  by  Qarlike,  James  of 
Kxeler,  and  ot tiers,  and  cortaiidy  ai>pears  to  deserve  a  trial  in  all  eases 
in  which  the  health  is  otlierwise  ^ood  and  the  consttitntion  tolerably 
sound.  It  has  not  as  yet  been  adopted  in  a  suffleient  number  of  eases 
to  wnirnnt  a  positive  opinion  on  it)^  merits;  but  it  would  appear  that, 
^^or  its  success,  the  amputation  should  he  done  high  U|>  in  the  thii^h.  so 
^liuit  there  m:»y  be  a  Iwtter  ehanee  of  meeting  with  a  healthy  eor»dition 
of  the  vessels  and  gimd  vitality  in  the  limb;  the  operation  being  per- 
formed <ui  the  i>rMK'iplu.  that  tliis  form  of  gangrene  is  dependent  on  local 
disease  oltstrtictiug  the  vessels  of  the  part,  &nd  not  always  on  coHHtltu- 
tional  causes. 


BED-BORES. 


^P    When  n  part  of  the  body  is  compressed  too  severely,  or  for  too  long  a 

^Mlme,  even  in  a  healthy  ]>erson,  it  loses  its  vitality,  and  a  loi-al  limited 

slough  reRults;  this  sepainles,  and  an  ulcer  is  lelt,  which  eieatrisea  in 

ihe  Usual  way.     Hut  in  certain  deranged  states  of  the  health,  more  espe- 

tislly  ivlien  the  bh_H»i  is  vitiated,  and  the  constitutional  powers  lowered, 

during  fever,  or  when  the  heart  is  diseased  and  weakened,  more  par- 

tieuiHt'l^'  if  the  patient  be  old  and  debilitated,  or  if  innervation  be  acut'dy 

iffectod,  and  he  lie  paralysed,  the  ftkin  covering  those  points  of  the  body 

rat  are  naturally  ancl  necessarily  pressed  upon  in   the  recumbent  posi- 

ioHf  such  OS  the  sacrum,  the  trochanters,  the  elbows,  siu»ulders,  and 

itels,  becomes  congested  and  inflnmed,  assuming  ft  dull  reddish-brown 

folor,  and  6|)eedily  becomes  excoriated,  often   without   any  pain  being 

dt   by  the  patient-     Hut  one  great  cause  of  bed-sores  is  undoubtedly 

lad  nursing.     It  would  not  be  Just  to  say  that  a  bed-sore  is  always  the 

'result  of  negligeut  nursing.     But  it  may  tndy  be  said  that  the  chance 

of  the  forntalion  of  lied-sores,  and  tlieir  severity  when  foiine<l,  will  l>e 

increased  or  diminished  in  the  exact  ratio  of  the  negligence  or  care  of 

tlic  nurse.     It  is  not  so  much  the  actual  severity  of  the  pressure  that 
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occastone  a  bed-sore,  as  rnodcrate  long-continned  pressure  applied  to  a 
part  congeeted  by  [>08itiott  in  n  patitiiit  enfeebled  by  disease  or  wauU 
If  means  l»e  not  tnken  to  relieve  the  pni-l  (Vom  tlic  injurioiia  poiupressioQ 
to  wLioIi  il  IK  stibjoc'lcd,  and  more  cspeeialty  if  it  be  allowed  to  beoonse 
irritated  by  the  eontuet  of  lieees  or  urine,  llie  subeutaneons  areolar  ttssne 
corresponding  to  the  inflamed  patch  will  become  extensively  softened 
and  doughy,  being  converted,  with  the  skin  covering  il,  into  a  tough 
greyiisb  slough,  from  under  which  a  thin  ichorous  pus  exudes.  Thi» 
slough  may  extend  by  a  process  of  undermining  of  the  integuments 
covering  il;  and  on  its  separation  extensive  mischief  will  be  disclowtb 
the  fascia  and  muftcles  being  exposed,  or  the  bones  even  laid  bare,  and 
80on  becoming  roughened  and  carious.  In  some  cases,  even  the  inferior 
aperture  of  the  spinal  canal  may  bo  laid  open,  and  deatli  may  result  from 
a  low  form  of  arnchnitis,  in  consequence  of  the  irritniion  ^pre.iding  to 
the  meniliranes  of  the  cord.  In  other  cases,  the  palieut  dies  worn  oal 
by  discharge  and  irritation,  or  1>ccomes  pyarmic. 

TiiKATMENT. — 1'hia  is  in  a  great  measure  preventive.  Wlicn  n  pationt 
is  likely  to  he  rouHned  in  bed  for  mriny  weeks,  expeoially  by  exhauslinjf 
disease,  steps  should  he  taken  by  proper  arrangement  of  the  pillows,  aiul 
by  the  use  of  the  water-bed  and  cushions,  to  prevent  presRure  from  being 
injuriously  exercised  upon  nny  one  part.  At  the  same  time,  cleanlin 
and  dryness  should  be  carefully  provided  for  by  pro|H.'r  nursiitg,  by 
use  of  a  draw-fthcet,  and  furnishing  the  l>edstead  with  the  !ic<*e'*Bary 
arrangements  of  bed-pan,  &c.  The  hack  should  be  periodically  examined 
by  the  Suigcon  himself.  In  certain  lo%v  siatcH  of  blood  or  m-rve  |)owcr, 
bod-sores  of  the  worst  character  will  very  rapidly  form-  The  skin  oo 
the  exposed  purtn  may  be  protected  by  the  application  of  colUnlion  or 
soap-plaster  spread  u|>on  wash-leather  or  amadou,  or  isinglass  on  fell; 
or,  what  is  hetler,  it  muy  be  stieugtheDed  by  being  washed  with  spirits 
of  wine,  either  pure  or  with  two  grains  of  p^^rehloride  of  mercury  dis- 
solved in  each  ounce.  In  some  cases  much  benetil  is  derived  by  luruing 
the  pnticntou  his  side  and  eni|)loying  fiiclions  of  brandy  and  glycerine 
in  equal  parts.  If  the  skin  has  become  reddened  it  should  be  painted 
with  It  solution  of  nitrate  of  silver,  of  5  gr.  to  1  oz. 

If  the  hkin  hnvc  lK?come  chafed,  the  removal  of  pressure  is  imperatives 
and  the  abrunion  may  be  waslieil  over  with  collodion.  If  a  sor<*  have 
formed,  it  may  be  dressed  with  the  balsam  of  Peru,  cither  pure  or  willi 
zinc  ointment,  spread  upon  lint.  Id  some  cases  also  the  prone  couch 
may  occasionally  be  n<lvantngeou!>ly  subsliiuied  for  the  ordinary  IhmI 
previou*ily  em|iloyed.  When  sloughs  have  formed,  their  separaiiun  muu 
be  facilitati'd  by  the  use  of  charcoal  or  chlorinated  )>oullice^,  nuil  the 
nlcors  that  are  left  should  l>e  dressed  with  aHtringent  an<I  nromatte 
applications,  such  as  catechu,  tincture  of  myrrh,  &c.,  and  the  otiooel 
attention  muHt  he  paid  to  cleanlineHS  by  the  use  of  antiseptic  Intiooa; 
but  no  tlrcKHUtg  that  the  Surgeon  can  apply  will  cause  these  ulctrv  t<i 
clean,  and  stilt  Wh^  to  heal,  unless  pressure  lie  removed  and  the  pAUenCc 
l^enerul  health  improve,  and  then  they  will  s^^i^edity  cicatrix  und«r  ihft 
most  nimplc  trcatuieut. 

BOILS. 

A  Boll  is  a  hard  circnrascril»cd  tumor  of  a  violet  or  purpUsh-r^  eoh 

leot'd,  though  homewhat  conical,  suppurating  slowly,  and  itiM"^'-'""^ 

alvia\^  euntaiuing  a  small  conical  central  sluugh  of  ar*  ti* 

.1  ..      ,.^_    It  consints  of  nn  inOnmmation  of  thesiibcntatii'-xi'^  JiK-nsr 

I  >f  Ihe  under  surface  of  the  true  sktn.     The  ten<dun  and  hard- 
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nees  accompanying  this  nffection  render  it  extremely  painful  and  annoy- 

»Sng.  it  is  most  commonly  seated  in  the  tliick  skio  of  Ihu  back,  the  neck, 
or  the  nates. 

Causes, — Boils  most  frequently  occur  in  young  people,  but  are  coramoa 
enough  at  all  ages,  nnd  are  usually  seen  either  in  vt^ry  plethoric  or  in 
very  enfeeMed  conslilulions,  often  following  some  of  the  more  severe 
febrile  diaenseR,  and  attcndiuir  convalescence  from  them.  In  other  cases, 
Ihc  system  flp|>ears  to  have  fidlen  into  a  cachectic  state,  often  without 
any  evident  caune^  nud  this  terminates  by  a  critical  eruption  uf  lioils.    A 

» sudden  change  in  the  habits  of  lift*,  as  from  serlentury  to  active  pursuits, 
a  course  of  sea-liathiug^,  &c.,  will  also  occasion  them.  They  are  com- 
monly met  with  in  the  spring  of  the  year,  but  may  occur  nt  all  seasons, 
»aud  are  occasionally  epidemic.  When  once  they  lake  place  they  are 
olten  extremely  tedious,  crop  after  crop  continuing  to  be  evolved.  la 
many  cases  they  must  l>e  looked  upon  as  salutary,  as  beinir  the  means 
adopted  by  nature  to  rid  the  patient  of  morbid  matters  that  irritate  the 

»  constitution,  and  which  might,  if  retained,  produce  disease  in  it.  Hence, 
after  an  outbreak  of  boils,  the  health  ofien  graiUially  improves. 

TuEATMKNT. — The  Constitutional  Condition,  on  which  the  disease 
is  dependent,  requires  lo  l>e  carefully  attended  to.     Xo  one  remedy  is 

>f!apable  of  curing  boils.  The  disease  is  tlic  result,  in  some  cases,  of  fault 
or  defect  in  nutrition;  and  the  gradual  modification  and  improvement 
of  tliosc  processes  lliat  are  subservient  to  ii  are  necessary  before  the 

»loc*nl  eruptive  affection  will  cease  to  appear.  In  other  instances,  it  a|>- 
pears  to  be  due  to  want  of  proper  elimination  of  effete  materials.  Hence 
less  is  often  to  be  expected  fmm  medieiucs  in  these  cases,  thati  from  a 
general  regidation  of  the  hygienic  condition  of  the  patient.  Nature  will 
flo  more  for  his  recovery  than  art;  and  the  utmost  that  the  prnctititmer 
can  do  is  to  administer  such  remedies  as  will  assist  in  the  improvement 
of  the  constitutional  condition.  If  he  be  debilitated  and  cachectic,  iron, 
quinine,  sareaparilla,  and  cod-Uver  oil ;  if  he  be  plethoric,  and  his  system 
loaded,  purgatives,  salines,  and  liquor  potassii*  will  be  appropriate.  In 
the  one  case  an  abundant  nouriBhing  diet,  in  the  other  ciise  a  aparc  and 

> simple  one,  with  avoidance  of  stimulants,  will  be  required.  In  some 
taaes,  empirical  means  are  of  service.  Thus,  when  the  disease  is  asso- 
ciated, with  pompholyx,  or  preceded  by  painful  vesicles,  ar»enic  may  be 
of  benfil.     in  ottier   instances,  yeast  or  charcoal   has   been   advantage- 
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The  Xjooal  Treatment  of  boils  is  simple.  When  ttiey  arc  forming, 
the  most  useful  dressing  is  a  warm  spirit  lotion  kept  nppliei)  with  lint 
and  oiled  silk;  as  suppuration  comes  on,  a  linseed-meal  potdtice,  either 
simple  or  made  with  port  wine,  may  be  advantageously  applied.  Most 
commonly  the  l»oils  may  be  allowed  to  break,  when  they  disclmrge  a 
thick  pus  together  wiih  the  central  core,  thus  leaving  a  small  cavity  in 
under  the  skin,  whicli,  however,  soon  fills  up.  The  Surgeon  may  in 
some  cnKes  lind  it  necessary  to  open  them  by  a  crucial  incision  when  ihey 
-are  large,  and  do  not  appear  disposeil  to  break  of  themselves.  When  the 
boil  commences  ah  a  small  irritable  pustule,  it  may  <H*c:isioua11y  be  kept 
back  by  touching  the  [xjint  of  this  with  nitrate  of  silver,  or  with  a  satu- 
,rated  solution  of  porcbloride  of  mercury. 


CAABUNCLB. 

A  Carbuncle  consistB  essentially  of  a  circumscrilied  and  limited 
inflammation  of  tlie  sultcutaneous  nrcr>lar  tissue,  rapidly  running  into 
suppuration  and  slough.     The  rapid  formation  of  pulpy  greyi&tk  oc  «»V\- 
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colored  sloughs  of  the  areolar  tissue  is  charncteristic  of  the  (liscaae, 
"whether  rcBtilling  from  the  sfjceifte  Jiiiture  of  the  influiiimntion,  or,  rnon* 
pruhahly,  fiom  the  strangnlution  of  the  part  by  the  liccumiilntioii  ot 
serum  nnci  blood,  eoHKeqiient  on  violent  irtflnminalory  aetion  in  pmrts 
the  vilnlily  of  which  has  been  materially  lowered  by  cotmtilutional  de* 
pre$>8ing;  causes. 

SiONH. — Acnrhuncle  usually  begins  as  a  sraoU  pointed  vesiele  situated 
on  a  hard  base  of  a  dusky  red  <:olor.  Tliere  is  penernlly  from  the  rtn*t 
a  liot,  burning,  slinging,  heavy,  or  Uir<»l>bing  pain  in  the  part,  out  of 
proportion  to  the  apparent  gravity  of  the  diaeane.  Tlie  eonteiits  of  the 
vesicle  speedily  Itecome  pui  ifonn,  and  are  shed.  The  iuflatncil  liane  ihea 
rapidly  eidarges  as  a  tint,  painful,  hard,  but  somewhat  doughy,  circuin- 
Beril>ed  swelling  of  itie  inleguuieuts  and  subJMi*ent  areolar  tiH»ue.  The 
Rwetling  is  of  a  dusky  red  hue,  slightly  elevated,  but  never  loaea  its  fla^ 
teued  cireutur  shape  ;  as  it  increases  in  size,  the  »kin  covering  it  assumes 
a  purple  or  brownish  red  tint,  lH?comes  nndermiiied*  and  gives  way  al 
several  jM^ints,  forming  openings  through  which  ash-grey  or  straw-eolorrd 
sloughs  appear,  and  from  which  au  unhealthy  purulent  discharge  scantily 
issues.  The  size  of  the  swidling  varies  from  oao  to  six  inches  in  dimiK- 
ter;  most  commonly  it  isalunit  two  inches  across.  Carbuncles  are  t;.i,,.'. 
rally  met  wiUi  on  the  posterior  part  of  the  trunk,  more  especially  about 
the  shoulders  and  the  nape  of  the  neck ;  being  rarely  seen  anteriorly,  or 
on  the  extremities.  1  have,  however,  had  to  treat  very  largo  carbuncles 
on  the  alHlomen,  and  have  met  with  them  on  the  shin,  fore-arm,  foreheail, 
lip*>,  and  ihtM^ks. 

^llic  Constitutional  Disturbance  attending  this  disease  Is  always 
of  the  asthenic  type  ;  the  complexion  is  often  peculiarly  sallow  or  yellow, 
the  pulse  feeble,  and  the  tongue  htaded ;  and  if  the  tumor  l>o  large,  or 
be  seated  on  the  head,  death  may  take  place,  the  patient  sinking  into  a 
typhoid  state. 

Cal'BEs. — A  carbuncle  usually  arises  without  ftn3'  assignable  local  rx- 
citing  cause;  IjUt  in  some  cases  it  is  evident!}' directly  occasionetl  hx 
the  introduction  of  some  poisonous  mutter  into  a  puncture  in  the  i^kin 
or  into  a  hairdollicle.  In  all  oases  it  is  asitociated  with  and  di'|»en<leiit 
upon  a  disordered,  usually  a  low,  state  of  the  constitution.  Any  r<>n<li- 
tion  that  lowers  the  powers  of  the  syptem  will  prwli.Hpnse  l^),  and  m»y 
nt  last  occasion,  carbuncle.  liabitintUy  h'u\  and  insullleipnt  f<>ijfl.  tlir 
exhaustion  iudiu'cd  by  chronic  wasting  diseases,  as  <liat»et4*8,  albumi- 
nuria, &e.,  or  the  debility  resulting  frcm  acute  febrile  diseases — tnuie 
particularly  typlius — may  all  occasion  it.  Carbuncles  are  more  coumon 
in  the  old  than  in  the  young,  and  utc-n  thsii  in  women. 

Diagnosis. — Carbuncle  leoembles  £101/  in  many  points,  yet  ditf'ers  tn 
Hs  greater  tiiKe,  in  the  duhky  red  of  the  iutliimed  tniegumoni,  in  Us  bro«4 
llul  character,  antl  in  the  large  quantity  of  contained  slough  in  propiir^ 
tion  to  the  Hmall  amount  of  puiuleut  discharge,  as  well  as  in  the  rontll* 
lipns  in  which  it  gi-nerally  occurs.     It  also  ditltTN  from  a   boil  la  its 
(vncv  I*)  spread.     w\  boil  *^  comei*  to  a  head,"  bursts,  and  disciiaqtvs 
jimgh;  a  cntbunele  will  Ih.*  discliorging  and  sloughing  at  ouc 
^ft  is,  bald  an<l  brawny,  at  unoiher. 

^M  ■•  carbuncle  will  depeml  on  the  size  of  the  Kwrllfnjf* 

^M  lui  oti  thi-  ^iate  of  the  patient's  constitution.  r- 

^M  »r  his  kidneys.     The  most  dangerous  carli 

^M  %  and  situated  or  encrnaching  on  thr  s<*nlp  ;  t^ 

^M  ture  i«  involved  the  greater  the  clanger.     If  lln.  .- 

^m  ^vett  those  uiny  be  recovcreii  from ;  but  if  ibe  kldacji 
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be  nnBonnd,  or  if  there  be  chronic  sacclmrine  flinlietefl,  the  projyress  of 
the  rl'iHifHat^  uannot  readily  1>e  elifi-kcil,  ami  the  pittieiit  will  usually  hink. 
Trkatment. — The  Constitutional  Treatment  must  tte  conducied 
on  tliL*  genernl  pi  int-iptes  tttat  guide  us  in  thu  mnnngement  of  low  and 
sloughing  inflammntion.  After  the  bowelei  have  heen  ciearcd  out,  the 
patient  should  he  put  on  nmmoui.i  and  bai  k  if  much  depressed^  or  elso 
the  uiincrat  aeids  and  quinine.  The  lalter  in  large  d'tscts,  as  much  as 
five  grains  every  four  hours,  is  often  of  great  service.  Our  great  reliance 
in  the  more  severe  forms  of  the  disease  is,  however,  in  the  free  ndnunis- 
'ntlon  of  dietetic  stimulants  and  good  nourishment.  The  best  medicine 
In  feuch  cases  is  undoubtedly  port  wine  or  porter,  given  as  freely  as  the 
pnlient  can  take  it.  The  mode  of  employment  of  s^tiinulaiits  is  of  great 
importance  in  these  cases.  As  a  general  rnle,  lliat  stimulant  will  agi-eo 
iut  to  which  the  patient  is  accustomed  during  lieallh  Beer  and  wine 
ibould  not  be  given  together,  hut  either  will  go  well  with  lirnndy.  In 
ilition  to  stimulants,  good  and  ahumlant  nourishment  nhould  be  given ; 
lent,  if  the  patient  can  digest  it;  if  not,8onps,  such  as  strong  beef-tea, 
t.sence  of  meat,  or  turtle-soup.  The  brandy  aud-egg  mixture  is  also 
isficcifllly  serviceable. 
Local  Treatment — In  the  very  early  stage,  when  the  disease  ap- 
'nrs  as  a  small,  angry,  pointed  vesicle  Hitimt4rd  on  a  hard  brawny  bane, 
L8  further  progrei^s  may  often  be  completely  arrested  by  opening  the 
reticle,  and  nihbing  its  interior  with  a  pointed  stiek  of  potassa  cum 
lice  or  nitrate  of  silver.  If  the  carhunde  have  attained  a  somewhat 
;rger  size,  though  still  wmall,  Ihe  wisest  plan  is  lo  uover  it  with  a  piece 
if  fioap-plaster spread  on  K-.-Lther^  havinga  hole  cut  in  the  eenlre,  thr(Migh 
which  the  pus  and  sloughy  mailers  may  be  disdiarged.  Beyond  this, 
Dolhing  will  be  required.  When  larger,  it  shotdtl  be  poidticed.  In  these 
cases  the  que«ition  will  arise  whether  it  should  be  incised  or  not  ;  and,  if 

(incised,  in  what  way  the  operation  should  be  practised.  Some  Surgeons 
liniformly  adopt  incisions;  others,  with  equal  constancy,  reject  lliem. 
1  lldnk  that  the  exclusive  adoption  of  either  method  is  erroneous,  and 
that  the  most  successful  treatment  consists  in  allowing  the  question  of 
early  incision  to  be  determined  hy  the  amount  of  tension  existing  in  and 
around  the  carbuncle.  Shoulil  the  parts  be  nol\,  relaxed,  and  compara- 
tively painless,  no  advantage  ran  rcsidt  fr<Mn  incision  ;  but,  on  the  other 
hand,  if  the  tension  he  considerahlc,  the  agony  great,  and  the  conslitu- 
^(mal  disturbance  dependent  on  lioih,  prtiportionatel^'  intense,  nothing 
ives  such  immediate  relief,  local  ami  constiluticumi,  as  early  and  free 
icision.  This  maybe  done  in  two  ways;  cither  subcntaneously,  hy 
ilering  a  long  bistoury  at  one  side  of  the  carhuricle,  and  making  two 
ihree  subcutaneous  sweeps  through  the  intlamed  tis*ut'S  in  planes  of 
ifferent  depths*,  or  by  a  free  crucial  cut,  carried  fairly  through  the  dis- 
Lscd  parts  into  the  healthy  lisstieB  lieyond  them.  By  either  metlind 
the  constitutional  disturbance  accompanying  and  resulting  from  the 
extreme  tension  is  at  once  removed,  the  ItKial  progress  of  the  disease  is 
checked,  and  extension  of  sloughing  by  strangulation  of  the  tissues  ia 
prevented.  SItould  incision  of  the  carhnncle  not  have  been  performed 
early,  it  may  become  necessary  at  a  later  period,  in  or<ler  to  prevent  the 
conHnement  of  the  pus  and  slough.  Poulticfs  are  now  to  be  applied  j 
these  may  l>c  simply  of  linseeil  nienl  and  water,  or  they  may  be  made 
more  stimuluting  by  the  addition  of  port  wine,  yeast,  or  heer-grounds. 
.8  the  shuighs  loosen,  they  should  be  separated  ;  and  the  granulating 
inrface  which  is  lell,  and  which  will  usually  be  round  to  be  sluggish  in 
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its  action,  should  lie  dreased  with  some  of  the  more  atiraulating  oint- 
ments, such  as  tlioae  of  elemi,  re«in,  or  bnUara  of  Peru,  Tlie  ulcer, 
though  large,  wilt  wUeii  tltiiB  tiented  cicatrise  rapidly,  and  will  leave  bat 
a  small  scar. 


CHAPTER    XXXI 


DISEASES  ARIftTNO  FROM  THE  ABSORPTION  OF  SEPTIC  MA' 
OR  THE  PRODUCTS  OF  INFECTIVE  INFLAMMATION. 

Most  Surgeons  include  under  this  class  Pytcmia^  Septicff^rais^  and 
JIoHpitnl  Gangrene,  and  some  also  the  allied  disease,  Erysipelas,     befo 
diflciiABino:  this  group  of  diseases  more  folly,  it  will  be  well  to  consif 
the  moaning  ot  the  terms  employe<l.     Septic  (ar,nw^  to  make  i^ottei 
putrid)  is  used  by  most  writers  as  almost  synonymous  with  putrid  ; 
tlie  word  is  also  frequently  applied  to   that  condition   of  nlmo!*plK 
brought  aliout  by  overcrowding  wounde<l  [latients,  which   loads   the 
with  decomposing  animal  products  exhaled  from  their  bodies,  and  effliiviii 
from  their  discharging  wounds.     Tlius,  we  speak  of  septic  fever  and  se|>- 
ticiemin,  meaning    thereby,  the   fever  or  general  hloo<i-|iois(>niiig    pro- 
duced by  the  abs(»rplion  of  putrid  (septic)  matter  frnm  a  wound ;  nntl 
we  say*  a  very  foul  ward  is  in  a  septic  condition,  and  that  the  paticnu 
are  exposed  to  septic  influences.    The  term  **  irt/ec/uv"  is  used  to  doriolc 
an  inflammation  which,  in   the   words  of  Burdon  Sanderson.  *^  spreaiU 
and  endures  beyond  the  direct  and  primnry  operation  of  its  cause,  aud 
which  induces  similar  iutliiiuniaiions  in  other  parts,  and  disonlers  tb« 
vital  functions  of  the  wliole  body.'*     It  has  Iwen  shown  by  Hiinlon  San- 
derson that  this  condition  ot  infectivencss  may  occur  in   inflanimaliuus 
unconnected  in  any  way  with  putrefaction.     Such  inflammations  eau  be 
produced   experimentally,  in  animals,  and  acute  necrosis  of  Ixtne  is  ft 
good  example  of  them  occurring  in  the  human  subject.     Sanderson  bw 
also  shown  that  all  infective  inflammations  arc  characterixed  by  the  pre- 
sence of  minute  rtrgnuisms,  bacteria  or  microzynies,  in  tlieir   fluid  pnh 
ducts.     The   poisort    in    septic    diseases   is   undoubtedly  a   product  ot 
ordinary  potivfaction.  but  in  infective  inflammations  unconnected  witli 
putrofai'tion,  it  is  8U|jposed  to  be  due  to  some  peculiar  change  In  thf 
fluid  of  the  inflamed  pari  analogous  to  fermentation.     What  part  the 
bacteria  or  microzymes  take  in  the  prcnlnction  of  the  poison,  is  still  ft 
disputed  pf)int,  as  is  the  similar  question  with  regard   to  ptilrelWtion. 
In  actual  practice,  it  is  rnre  to  see  infect.ive  inflammation  not  connect^**! 
in  any  way  with  the  presence  of  putrefying  iliscliarges.     For  cxam('Ir. 
aller  an  amputation,  if  a  patient  Ik.*  attacked  by  septicemia  or  pya^an^ 
at  a  time  when  the  discharges  are  in  a  stale  of  decomposition,  it  i»  ini- 
possible  to  say  with  certainty  whether   the  secondary  disease  i«  'Iflc 
merely  to  the  absorption  of  putrid  matter,  or  whether  some  iufccli'fr 
inflammation,  spcciflc  in  its  nature,  has  given  rise  to  a  poison  which  li»^ 
infected  the  whole  system.     The  well-known  fact  that  many  of  the  rnoil 
virulent  animal  |>oi8ons,  resulting  from  unhealthy  inflaniniati<uis,  low  a 

msiilerable  degree  of   potency   when   allowed   to   decompose,  <       ' 
ihows  that  in  these  cases,  at  least,  something  more  than  the  oiu,. 
products  of  putrefaction  must  be  present. 

rytemia,  septvesbmia^und  hospital  gangrene  appear,  la  all  cases,  to  be 
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kf  septic  or  infuotive  origin.     Septic  inflnonces  also  piny  an  importnnt 
irt  as  pi'odispoaiiig  cniist  b  of  ery9i|)elas,  yet  it  ri*eqneiuly  ocenrft  intle- 
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noiinnl   in  its  (Hiuin.     In   stiri^ioHl  ]>rn(!li<*ef  it»  development  '\h  UHtinlly 
directly  or  iuiiiivctly  the  result  of  overcrowding  of  patients  snlfering 

*om  suppurntjit!^  woiinils  or  sores  in  wnrds  thfit  are  either  insiilllcicnt 
size,  or  that  are  impCMfectly  ventilated,  or  of  defective  attention  to 
the  hygiene  of  the  wound  itself.  Under  the  influence  of  overcrowding 
of  pU6-prodncing  wounds,  the  atmosphere  of  the  apaitinent  l>ecome8 
loaded  with  orgnniu  matter  in  a  stale  of  decomposition.'  It  has  been 
directly  shown,  hy  experiment,  that  the  air,  under  such  circumsianceB, 
mtainfl  floating  in  it  epithelium  scales,  and  other  organic  particles; 

md  as  pMvkcs  says,  **  It  is  a  qiiestion  wlieiher  we  shall  not  be  ohiiged 

[>  believe  that  every  pus  or  epitliclinni  cell,  or  even  formless  organic 
feubstnnce,  floating  in  the  air,  may,  it*  it  tin<l  a  proper  place  or  niilus  in 
<»r  on  which  it  can  be  received,  communicate  to  it  its  own  action,  and 
;bu8  act  as  a  true  contagium."     It  has  been  establislied  incontcstat>ly 

hat  if  the  culiic  capat-itv  of  a  ward  he  taken,  anrl  the  rate  of  ventilation 
fcbrough  it  deterraineil,  a  Snriieon  may  with  certainty  foretell  how  many 

itippuraling  wounds  it  will  require  to  generate  septic  disease  in  it.     If  I 
lay  Venture  to  uw  sueh  an  expression,  I  may  say  thai  a  Surgeon  might 

it  any  time  *^grow"  septic  and  infective  difieascs  in  a  ward  by  crowding 
ll,  beyond  its  capacity  of  healthy  endurance,  with  patients  Buffering  from 
'«tippui-ating  wounds.     These  diseases  occur  therefore  in  direct  propor- 
tion to  the  neglect  of  hygienic  arrangements.     They  are  in  most  cases 
the   result  of  certain  definite  infringements  of  sanitar}'  rules;  they  arts 

lot  occidental;  they  are  preventable,  ami  ought  to  be  prevented,  so  far 
as  they  arise  from  hospital  contamination. 

These  diseases  may  probably  be  produced  in  several  ways.  If,  as 
there  is  every  reason  to  believe,  the  poison  is  in  some  casca  nothing 
more  than  the  ordinary  products  of  decompOHiti<m,  there  is  no  diflictdty 
in  iiudei-stnnding  how  il  may  arise  in  the  ilisclmrges  of  a  wound.  If 
through  unskilled  surgical  treatment  the  serous,  purulent,  or  sanions 
(lisohargcs,  mixed  with  air,  Ik*  pent  up  lit  deep  cavities,  decomposition 
ninsl  result;  and  the  pntreNcent  matti-r,  if  absr»rbe<l,  will  give  rise  to 
pyiemlaand  septicaemia.  Healthy  granidalious  Rcem  to  offer  a  powerful 
ifeitiHtnnce  to  such  absorption,  but  in  contact  with  decomposing  matter 
^oroe  degree  of  pressure  they  readily  shmgh,  and  the  barrier  is  then 
[broken  down.  When,  as  is  undonbtudly  frequently  the  case,  the  poison 
'giving  rise  to  the  diseatte  is  something  specitic.  !t  is  caiHed  from  oim 
[patient  to  anotlier  either  by  the  atmosphere  which  has  become  impure 
if^om  inqierfect  ventilation,  or  by  dirty  <lres»ing8,  instrument**,  or  Qugers. 
Another  method  is  purely  liy[t()thetical.  It  is  supposed  by  Home  that  a 
patient  may  imbil>e  through  tlie  lungs,  and  possihiy  the  skin,  some  virus 
floating  in  the  air,  and  that  his  blood  may  be  thus  contaminated  and 
that  the  secretions  of  the  wound  may  become  infective.  This  vievv  is 
niainlained  chiefly  with  regard  to  erysipelaH.  ami  its  supporters  adduce 

I  in  its  favor  the  following  facts.  1.  1'lie  coustitntional  sym[)totns  fre- 
quently precetle  the  local  by  many  hours;  a  Erysipelas  may  arise  iu 
L'a«<e8  in  which  there  is  no  wound;  and,  3.  Tlio  most  careful  antiseptic 
pri'cnutions,  although  powerful  in  the  piweniion  of  septicieraia  and 
pysemia,  are  far  less  so  in  crysii)cla3.  Certain  cases  arc  also  met  with 
iu  which  all  the  symptoms  of  pyemia  arise  without  the  existence  of  any 
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external  wounfl  or  sore.  For  insUnce,  the  pus  from  bt'iioath  the  perl 
ORifuni  in  acute  nee'i'osia  has  lH*en  foiititl  to  contain  bacteria  at  the  time 
when  the  ahscesH  was  opened  «n<1  before  it  couUI  have  ha<l  any  tlirwl 
communication  with  the  air,  and  tlie  powerfiil  infective  pro|H;rties 
the  inflammatory  product*  of  this  disease  are  only  too  well  known  fi 
the  frequency  with  whicli  it  terminates  in  acute  pyieniia.  In  these  i* 
it  niuitt  be  concIu(lc<^l  either  that  the  virus  rendering  the  inflamma 
protiiicts  infective  was  spontaneously  geiieraled  within  the  btKly,or  llint 
having  in  Home  way  obtained  ailmissitin  from  witliout,  it  underwent  fur- 
ther development  and  increase  at  the  influmcd  !>pot.  Such  cases  a^  tk 
above  arc,  liowever,  very  rare,  and  should  in  no  way  lead  us  to  doulit 
that  the  vast  mnjority  of  all  stptic  and  infective  processes  in  open 
wounds  arise  from  causes  attacking  the  wound  directly,  and  are 
result  of  faulty  sanitary  arrangements  ov  of  imperfect  wounti  hygien 

Of  the  nature  uf  the  poisons  causing  these  various  diseases  we  k 
little.     The  obscrvalions  of  Hurdon  Sanderson  tend  to  show  that  lliey 
are  ^''incapable  of  ditl'uhion  (in  liquids),  and,  therefore,  in  the  slrict  sense 
insohdile,"  and  that  they  are  invariably  associated  with  ttie  preseueoof 
inicrosc(tpic  oiganisms;  but  evidence  is  still  wanting  to  show  c- 
whether  these  organisms  produce  the  virus,  servo  merely  aa  can 
it,  or  only  coexist  with  it.     Each  view  has  its  supporters.     Expernuc 
by  Knxter.  uudcrtiiken  on  behalf  of  the  Privy  Council,  show  ilial 
most  virulently  infective  products  have  their  activity  destroyed  hy 
iafectants,  such  us  carbolic  acid,  chlorine,  sulphur  dioxide,  ami  polm 
permanganate.     There  is  reason  to  believe  tlmi  the  poison  or  poi* 
giving  rise  to  pyix^niia  an<l  8eptica*mia  are  identical,  the  variety  of 
disease  depending  on  circumstances  to  be  diKcussed  liercafXer.    The  vi 
of  erysipelas  is  probahly  specific  and  entirely  distinct  from  thi^lcfttui 
the  two  former  atfeetions.     The  same  may  be  said  of  hospital  ganjrri'ni'. 

Thus,  although  the  dilfereut  septic  diseases  are  developed  by  mufh  the 
same  methods,  there  is  every  reason  to  liciieve  that  they  do  not  arivc 
from  the  generation  of  the  aamo  septic  infliieuce;  but  that  each  8t'|ilic 
disenbc  is  the  result  of  the  impregnation  of  the  wound,  or  the  coiiliuni- 
Dation  of  the  system  by  a  dillV-reut  |>ois(»n,  such  poison  lieiiig  <u»p* 
only  of  producing  its  own  special  or  B|K'ciHc  disease.  That  thi«  ts 
apiiears  probably  Iron)  the  fact  that  septic  diseases  arc  not  interohftti, 
able;  that  one  does  not  run  into  the  other;  that  one  type  will  pa-ri 
at  one  period,  another  one  at  another  titne.  Each  is  a  distinct  nnd  t]*e- 
^fic  RlTection,  an<l  thougli  arising  genendly  under  the  influence  of  ttji 
lanie  favoring  circuiDstunce«,  each  is  the  outcome  of  a  frpecUl  8e| 

lison. 

We  will  consider  them  more  in  detail. 


SLOUOHINO   PHAGEDENA. 

Tliis  nffection,  which  is  also  known  by  the  names  of  Hospitalf  ConU' 
glouB,  or  Pulpy  Gangrene,  is  characterised  by  a  rapidly  de^inictiq 
and  spreading  ulceration,  covering  itself  as  it  extends   hy  an  adhci 
slougli,  and  attacking  open  sores  and  wound**.     It  is  rarely  met  willi 
its  fidlest  extent,   except  in   military  practice;  the  accumulation  of 
large  number  of  wounded   persons  with  suppurating   sores  under  ftl 
roof,  and  the  want  f»r  the  proper  cleanliness  and  attenli(»n  during 
active  campaign,  disposing  to  it.      Overcrowding  of  a  hospital  is  H 
roost  fertile  cause  6f  this  disease,  as  well  as  of  other  septic  diseancs. 
used  formerly  to  desolate  the  civil  liospitals;  but,  thanks  to  tin?  sHniW 
measures  now  ^eneraity  adopted  in  these  institutions,  it  baa  alu)o»t^l 
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■  appeared  frotn  tliemi  though  still  an  outhreak 

place,  more  e*[)eciBny  tlnriiig  the  wiiUei*  or  enrl^  -|^....^  "- ..»,  -......., 

in  eonaeqiience  ofcaltt  wirxU,  the  wiiidowK  arc  kt'])t  bhiit  niul  veiitihitiun 

Nis  thus  iiiTerfcrcfi  with.  Hut  the  ocLmrrcnoe  of  this  foul  disease  is  of 
itsoir  coudt-runatory  of  ihe  8itnitary  Rrran^einents  of  the  hospital  in 
which  it  is  devolopeil,  uiid  in  the  present  stHte  of  our  knowledge  is  in* 
excU'inhle. 

Local  Signh. — When  sloughing  plmgcdienii  invades  a  wound  or  open 

?orc  lh:it  lia^  hithert<»  heen  perfectly  he:iltliy,  the  surface  i)ecomes  covered 

with  grey  soft  points  of  sluu^h,  which  rapidly  spreail,  unt,)l  the  whole  of 

i. ,   the  eiirfiice  of  the  wound  is  affected.     Al  the  same  lime  tlie  sore  increases 

■impidly  in  supertlctal  exleiit,  and  commonly  in  depth;  the  surrounding 

Hifltegument  becomes  edematous,  .swollen,  ami  nf  a  livid  red  color;  tlie 

Hedges  of  the  ulcer  are  everted,  sharp-cut^  and  assume  a  circular  outline  ; 

^■fenii  its  surface  is  covered  with  a  thick  pulpy  greyish-green  teuiuMous 

piniHss,  which  is  BO  lirmly  adherent  that  it  cannot  lie  wiped  off,  being 

mureiy  moved  or  swayed  to  and  fro  when  an  attempt  is  made  to  remove 

it-     There  is  UHnalty  some  dirty  yellowish-green  or  brownish  discharge, 

»mu\  occasiiiually  some  bloediuj;  the  pain  is  of  a  severe  binning,  sting- 
ing, and  lancinating  character;  and  the  f<£tor  from  the  surface  is  great. 
The  ravages  of  this  disease,  when  fully  developed,  are  very  extensive. 
The  soft  parts,  such  as  the  muscles,  areolar  tissue,  and  vessels,  arc  trans- 
formed into  a  grey  pulpy  mass,  and  the  bones  are  denuded  and  necrosed. 
The  larger  blood- vessels  resist  the  progress  of  the  disease  longer  than 
my  other  parts,  but  may  at  last  be  exposed,  pulsating  at  the  bottom  of 
le  ilecp  and  foul  chasm.  There  is,  however,  little  risk  of  hiemorrhage  in 
lie  early  Htnges:  but,  when  the  sloughs  are  separating,  an  artery  may  give 
iWay^  and  bleeding  to  a  dniigcrt>u8  or  fatal  extent  ensue.  Hennen  slates 
ihiit  there  is  most  danger  of  this  about  the  eleventh  day.  When  the 
»lou;:hs  are  thrown  otf,  in  the  form  of  reddish  brown  or  greyish-green, 
dncid,  and  pulpy  masses,  a  very  sensitive  granulating  surface  is  lelt, 
having  a  great  tendency'  to  bleed,  and  to  be  again  invaded  by  the  slough* 
iug  action. 

IHinckftdder  has  described  an  ulcerated  form  of  this  affection,  In  which 
»  vesicle  containing  a  hloody  ichor  foruis,  with  a  hot  stinging  pain;  this 
breaks,  leaving  a  circular  ulcer  about  the  size  of  a  split  pea.     The  ulcer 
pnce  formed,  rapidly  extends  by  sharp-cul  edges  into  the  surrouniling 
Integument. 
On  the  two  occasions  in  which  I  have  had,  in  former  years,  the  op- 
^rtunity  of  witnessing  otithreaks  of  this  disease  in  University  College 
Hospital,  the  surface  of  the  wounds  affected   iiecame  rnpitlly  covered 
with  a  yellowish-grey  pultaceous  slough.     In  some  cases  there  wns  hiem- 
^rrhflgc;  but  most  commonly  a  small  quantity  of  ftei.id  discharge  only 
TRs  poured  out,  the  edges  of  the  sore  became  sharp-cut  and  defined,  and 
bhe  ulceration  extended  further  in  the  skin  by  nn  ei><hth  or  a  quarter  of 
m  inch  than  in  the  sulijiicent  areolar  tissue.     In  most  instances  the  dis- 
Lse  was  confined  to  the  skin  and  nref)lar  tissue,  exposing  but  not  UKually 
hivading  the  muscles  and  bones,  though  in  some  cases  these  were  affected. 
ITlie  ulcers  were  somewhat  circular,  and  were  surrr>uuded  by  dusky  in- 
^flnmed  arcolip  of  iHome  width.    When  once  the  morbid  action  was  stopped, 
Ihcy  cleaned  rapidly,  throwing  out  large  vnscular  granulations. 

CoN»TiTUTiriNAii  Stmptoms. — In  the  early  stage  these  may  exhibit 
svidence  of  active  febrile  disturbance,  with  high  tcmperalure  and  quick 
lulse.  But  tbey  soon  subside  into  symptoms  of  asthenia  and  prostra- 
Uon.     In  the  majority  of  cu^tes  they  follow  the  local  invasion  of  the  soi'^\ 
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Blnckndrler,  Kollo,  Delpecli,  an<1  WelUmnk  have  all  found  tliis  to  befl 
casi',  And  in  ttio  inAintu-CK  nt  UniverMiLy  CulU'gi^  HoHpitul  il  ooM(i« 
was  so.  lU'imcn  niul  Thdmsuti,  un  tUe  utlier  haiul^  slattf  that  lliu  ti^ 
atilulionni  sym|itamH  prcc'tule  the  local.  Jn  this  i  believe  Lhem  to  ■ 
certainly  in  iMroi*.  They  have  confoujided  that  stale  of  ill  health  vrliH 
occurs  in  the  woiinde<l  who  are  confined  in  the  foul  and  reeking  atmfl 
pheic  of  an  ovei-cn»wded  niilitaiy  h'lspilal,  and  which  preilisposea^ 
the  invasion  of  hospital  jj^an^rene,  or  of  any  other  sepllc  disease,  «■ 
the  symptoms  produced  by  the  pha!j;edaMia  itself.  m 

Cavses. — All  wounds  and  sntva  arc  liable  to  1m3  attacked  in  tbi«  WH 
but  the  dieeast.'  most  friM|nonlly  art'oclf  Ihoac  that  are  of  receni  origi^ 
tlie  more  chronic  atfections,  and  those  that  are  specific,  very  iisuiilt)' 
escape.  Il  is  in  military  hospitals,  durin<r  nctive  warfare,  that  slougli- 
ing  pliagediena  is  n(»w  cidctiy  mei  with.  The  experience  of  many  war* 
has  led  iiicontcHtnhly  to  the  conclnsion  that  hospital  gangrene  will  ctr- 
lainly  be  developed  amongst  the  wounded  if  they  are  nv^rcgatcd  in  Inr^f 
iinnd>er»  under  one  roof,  however  large  anil  well  ventilated  may  be 
building;  widUt,  amongst  the  wounded  who  are  treated  in  the  open, 
in  **  hut-hospitals" — mere  temporary  slieWs — it  is  all  but  unknown, 
better  illustration  can  be  given  of  llie  undoubted  fact  that  the  disevt 
piimnrily  generated  by  a  septic,  t.  r.,  ])oisontHisly  putrid  stale  of 
alnioKpheie  oceasioiicd  by  the  accuuudations  of  the  extuilations  fr 
the  wounds,  bodies,  excreta,  and  clothes  of  many  injured  people  collecl 
into  one  building. 

Overcrowding  of  patients,  more  particularly  those  with  snppnrsli 
wounds,  in  the  came  ward  or  room,  is  the  great  <tcca9ioning  cauM 
hospital  gnngreiie  and  sloughing  phngeda^na.     I  believe  that  in  this 
the  disease  niay  at  any  lime  be  jiroduced.     The  last  outbreak  thali 
curred  at  Uuiversily  College  ilo^pital  was  clearly  referable  to  that  cai 
and  tliftl  cause  only,  more  than  a  (juarlcr  of  a  century  ago.     In 
my  wards,  which  is  inleiidwl  to  contain  15  or  l*i  patients  only,  owing  l* 
flccidenial  and  unavoiflable  cireumstanceB,  ^1   patients  were  adinitt 
find   blcpt   (or  one   nighi,  mnny  of  llirm   having   suppurating  woi 
The  result  was  aw  oulbrenk  of  hospitnl  gangrene,  whieti  spread  thrut 
tlic  Institution,  and  was  most  serions  and  persistent.     Next  to  oi 
ciowding,  1   bilicve  Hint  the  most  fertile  causes  of  this  disease  are 
of  cleanliness  and  ventilation,  and   the   retention   of  soiled   and  ilii 
dressings.     The  accnuiulalion,  indeed,  of  aniuinl  exhalations  from 
sick  an*l  wounded,  is  a  cause  of  various  forms  of  low  fever  and  of  al 
diseases;  and   hospital  gangrene,  when  it  occurs  in  these  circuinstaiK 
may  be  taken  as  evidence  of  the  inlVingcment  of  the  aauilnry  I 
at-coidauce  witli  which  the  arrangetnents  of  an  hospital  shotdd  he  rt*j 
laled.     But  ttiough  it  conim«)nly  has  its  origin  in  this  wny^  espeeially 
the  crowding  ot  military  hospiuls  after  a  hnrdfoughl  acti(»n,  it  is 
>vith  out  of  hospitals.      Well-marked  ea.Kes  of  this  alfectiou,  scnuv  < 
very  severe  characler,  have  at  times  occurred  amongst  the  oul-pnl 
ot  Univei'sily  College  lIos|Htul.     In  these  cases,  as  in  mauj*  olh«r 
is  prohable  ilmt  the  disenhc  was  ociasioncd  by  the  neglect  i>f  hygit 
conditions,  In  the  close  and  ill-ventiltiled  housus  of  the  poor,  aided 
sibly  by  some  atmospheric  or  epidemic  influchce;  inttucuKu,  erybi)«l< 
and  phlebitis  being  also  very  prevalent.     This  had  been  observed  M 
time  of  the  first  occurrence  of  the  disease  nt  our  Hospital,  in  1841; 
it  U  im|wssiblc  not  to  recognise  a  sindlarity  of  cause  in  these  ditTci 
affections.    It  Is  a  highly  contagious  disease,  and  when  once  it  has  hr 
out  it  will  readily  spreail  from  patient  to  patient  by  contAct  with  nin 
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Surgeons'  Anders,  instniments,  dressini^ft,  and  above  nil  if  the  per- 
nicious (.Mistom  of  using  ftpongoH  iu  wnnls  i»e  adopted.  It  is  impossible 
lo  be  to<»  i^aniful  in  these  i*es|nji:ts.  It  may  also  \n*  carried  by  orgtiuic 
perticlfB  in  the  air,  and  tlius  he  sai<l  to  he  infeclioiis." 

Treat.mknt. — T!»c  preventive  treatment  of  liospital  gangrene 
may  be  deduced  from  a  con»ideruti«>ri  of  the  causes  ihnt  ^ive  rise  lo  it. 
It  ou^ht  never  to  occur  in  a  civil  hospital.  Its  pri^eiice  tlieie  in  the 
seveiT-st  C'ondcrauation  that  cnn  be  ^iven  of  the  .sanitary  condition  of 
the  Institution,  and  is  an  evidence  tliat  those  arrnnireniLMita  which  oii^ht 
to  exist  in  every  wetl-eondiK'tod  hospital  arc  neglected.  Hy  avoiding 
OTcrci'owding  it  need  never  occur.  In  militiiry  practice  iti  prevention 
may  almost  to  a  certainty  be  secured  by  tretilin|j  the  wounded  under 
canvas,  in  *Muit  hoKpitaU/'  or  in  lite  open.  Should  it  break  out,  the 
buildintr  in  which  it  has  developed  ilHclf  bhould  at  ouue  be  abandoned 
or  destrfiycd. 

The  Hpreud  of  this  fell  disease  may  be  prevented  by  at  once  isolating 
the  ntr[.H'tod  patient,  li*eaUn^  him  in  the  f)|>onf  puttintr  him  ns  it  were  in 
quarantine,  allowing  no  contact  l>etween  his  atLcn<l:ints  and  other  pa- 
tients. Shonld  it  have  broken  out  in  a  civil  hospitfit,  the  first  point  to 
attend  to  is  to  prevent  the  extension  of  tbf  dUeatc^  to  patients  who  arc 
not  as  yet  affected.  This  may  be  done  by  He|iiirHtiiig  those  who  liave 
-been  seized  with  it  from  th^  heitlihy,  l>y  prevcntinu;  over-crowding  of 
|the  hospital,  ventilating;  the  wards,  washing  the  floorn  with  a  solution  of 
the  chlorides,  whitening  the  walls,  and  fumigating  the  apartment  with 
chlorine  gas. 

XiOoal  Treatment. — The  ej^tenAion  of  the  alonfjh  must  bo  stopped 
by  llie  free  application  of  fuming  nitric  ncid,  or  nf  the  actual  cautery,  to 
the  edges  and  surface  of  the  ulcer.  I  Imvc  used  buth  these  agents,  hut 
prefer  the  nitric  acid,  if  strong  antl  frcelv  ap|)licd,  the  sides  luitl  ihX^qh 
iK'ing  well  sponged  with  it.  The  actual  cautery  is,  however,  very  usefUI 
iu  those  cnses  in  which  the  surface  to  be  destroyed  is  very  extensive,  or 
if  there  be  a  tendency  to  hremorrhage.  Shoidil  it  not  reach  the  deeper 
portions  of  the  sore,  nitric  acid  may  be  fr*H»ly  sponged  into  thorn.  It  is 
important  to  bear  in  mind  that  these  escharoLic  applicutions  should  be 
.earned  ilccply,  so  as  to  alfect  the  living  structures  lying  beneath  the 
macious  grry  pulpy  alougli,  and  that  their  action  Iw  not  fruitlessly  ex- 
led  upon  charring  this,  which  is  already  dirtorganised.     Hence,  before 

^■(appUcaUou  of  the  caustic,  the  soft  pnlpy  slough  should  lie  ficrH|>ed 
with  a  spatula.  After  the  cauterisation  a  strip  of  tint,  soaked  in  a 
strong  solntion  of  the  watery  extract  of  opium,  should  be  laid  around 
the  margin  of  the  ulcer,  so  as  to  cover  the  surrounding  areola;  and  the 
separation  of  the  sloughs  must  be  encouraged  by  the  conliniiod  appli- 

»C:ttion  of  charcoal,  yeast,  or  chlorinated  poultices,  in  many  cases  lod'f 
fotiri  will  be  found  preferalile  lo  caustics  or  the  cautery.  It  gives  little 
|0r  no  pain  when  dusted  over  the  sore,  arrests  the  progress  of  the  sl.Migh- 
Ing  RCiioir,  and  clears  away  the  sloughs  themselves  in  a  most  rcrutrk- 
able  manner.  When  the  sloirghs  have  separated,  and  the  surface  of  the 
•ore  has  cleaned,  it  may  be  dressed  with  u  lotion  c«)mposed  of  one  grain 
of  the  Bulphnte  of  copper  and  five  of  the  watery  extrnct  of  opium  to  an 

Pounce  of  water.  The  granulations,  which  are  very  luxuriant  arid  vascu- 
lar, will  skin  over  with  great  rapidity ;  and  the  cicatrix,  like  that  of  aa 
ordinary  burn,  will  contract  very  fii'uily. 

Should  arterial  hasniftrrharje  oocrii',  it  tnay  l>e  arrested  by  the  applica- 
tion of  a  ligature  to  the  bleeding  point;  but  if  this  do  not  hold,  a-i  will 
probably  be  the  case  from  the  sjl'lcned  stale  of  the  tisisuus,  the  pucclilQ- 
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ride  of  iron  oi*  the  actnnl  cnuterj  must  be  applied  ;  or  ilie  limb  most 
rem<»vetj  ifaJl  other  means  TMil. 

Ill  snine  ca»«s,  tliottuli  the  elonpliing  action  is  chcckod  at  one  part  of 
the  surraco,  it  has  a  tondi'ney  to  spread  at  another.     When  thin  i- 
ca8e,  it  may  be  neeessiuy  to  apply  the  cauftiic  r»r  caulefy  ri|x:n 
In  oihor  instniict^'s,  the  blouuhiii!;  nciion  carniot  be  stopped,  but  optiii^ 
Ifltgf  arteiirs,  ninl  drsiiYiyR  ihi*  sjiealcr  pait  (»t' the  soil  (iwsiies  of  a  limb; 
flht)  then  it  may  lie  a  (pa'Hiion  wlu'ther  amputation  should  he  {KTrormt^tl 
during  the  sprentl  uf  llie  (lisfnsi*,  or  the  pntii-nl  left  lo  die  of  hfpiiinrrhnirt' 
oi  exhtiUHtion.     Such  a  oonlingency  is  n*>L  of  comrann  occurrence;  yrl 
it  Tiuiy  happen  and  the  <)peratit»n  l»e  sneebssrnl,  as  np|>ears  fiom   the  fo 
lowiiiif  mse,  thoiijjth  Iht'iv  woidd  neec**»nrily  i>e  great  danger  of  a  ren 
rente  of  the  disease  in  the  stump.     'I'he  wife  of  a  hnlelier  applie^l  at  M 
HoHpital.  witli  a  slijiht  wound  f»f  the  fore-arm,  inflicted  by  a  foul  h< 
It  WHS  dressed  in  the  ordinary  way,  hut  in  the  course  of  a  few  i1rty« 
returned  witli  extensive  aloughin-^    phugedaMia  of  the   part      She 
immediately  admitted,  and  the  disease  was  arrested   by  the  enerwetle" 
empUiymeiit  of  the  local  treatment  above  deHcribod  ;  not,  however,  uiilll 
alter  considerable  destruction  of  the  tissues  on  ttie  inside  of  the  fore-»( 
had  Uiken  place.     She  left  the  lloHpiial  before  the  wound  was  com|ilvU 
cicatrised,  and  returned  in  a  fiw  (bivs  with  a  frefih  attack  of  the  ilisefi^ 
more  extensive  and  severe  Ihnu  tht*  licsl,  which  could  not  he  permant-nl 
8top]»cd,  eillur  by  the  actual  cautery  or  by  nil  ric  acid.    The  rmlird  art** 
was  opeiieti  nnd  required  liicatnre,  and  the  wl»ole  of  the  soft  pans, 
the  writ<t  to  the  elbtfW,  were  totally  disorganited,  and  the  bones  ex|)0£ 
There  was  now  very  severe  constitutional  irriintion,  and  the  ea*t? 
cvidenLly  fast  linatening  to  a  fatal  teiniiinitii»n.     In  these  eireumstniK 
1  amputated  the  arm   midway  heiween    the  shoulder   and  ellK»w;nn^ 
iiolwithstnndiiig  that  the  local  disease  was  prfigre^sing  nt  the  tinu*  of 
the  operation,  and    that    jirent   eonstilntional  dij^turhatiee  exisieit,  il 
j^alienl  having  a  pulse  of  IliO  to  170,  nt  which  it  continued  for  nn»relhl 
a  fortnight,  she  made  a  good  recovery;  to  which  the  free  admiiiistrxt 
of  quinine  an<i  Hiinjulants  jireaily  contributed. 

The  Constitutional  Treatment  consists  in  as  nonrishini;  a  dirti 
liie  patient  will  take,  with  a  lilteral  supply  of  siimnlants;  and  thene  i 
be  im  leased  by  the  addition  <»f  the  brandy-and-egy;  mixture,  or  or 
monia,  in  propoition  as  depi^ession  comes  on  ;  fiom  five  to  seven  grail 
of  the  •intphute  of  quinine  should  be  given  every  lour  or  six  htuirH,  «il 
a  full  dose  of  opium  at  lied-time,  or  moiv  frequently  if  there  he  uiui 
pain  and  irritation. 


OANQRENOCS  STOMATITIS,  OB  OANCRUM  OBIS. 

A  pecnliar  phngedienie  ulceration,  closely  resendding  bospitnl  a 
grrne,  i«  occasionally  met  with  in  the  mouths  of  ill-fed  chihinn  living 
low  and  damp  situations,  mo^t  commonly  occiirrin;(  between  the  ^"co 
and  sixth  or  ei|rhth  years,  but  more  especially  about  the  |)ertod  of 
second  *lentition. 

In  the  mildest  form  this  ntfcction  presents  itself  as  small,  ileep. a 
foul  greyitsh  ulcers,  on  the  innitW  of  the  lips  or  cheeks,  alieiide<l  wiUi 
red  spongy  condition  of  the  gums  and  much  fa* tor  of  the  breath.  0< 
food  nnd  air  with  nourishing  oiet,  the  administration  of  bark,  wiili  I 
chloiiite  of  potash,  nnd  the  use  of  chlorinated  lotions,  witli  the  buDCj 
borax«  will  smm  bring  ahout  a  cure. 

SiuNS  OK  Canckum  (JKiti. — The  more  severe  form  of  the  flffeciinti 
true  CancTUm  Oris,  eomiuouly  occurs  during  convalescence  from 
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of  the  eruptive  HiRenfiea  of  childhood,  or  aflor  tlie  inotintioiin  adminifttra- 
tion  of  merfurv  <lurihg  a  wonk  state  of  tlie  system.  One  of  the  chei'ka 
becoini'8  Bwollen,  lirawiiy,  tonsi*,  aiu)  shining;,  hrinj^  excessively  hard, 
and  presenting  »  red  paU'li  in  its  centre-  in  consequence  of  this  swell- 
ing, it  is  ofXen  difllcntt  lo  open  the  mfnith;  luit  if  the  Surgeon  can  gain 
view  of  its  inside,  he  will  see  a  deep  niwl  exravated  foul  ulcer  opposite 

» the  centre  of  the  exleinid  swelling,  covered  wit  h  a  hrt^wn  pulpy  slouj^h. 
The  gutns  are  turgid,  dark,  nnd  idcerated;  the  sMiiva  is  mixed  with 
pMtiehcent  matters;  and,  as  the  ulverntion  in  the  m-ttith  extends,  the 
Rwellin^  sloughs,  and  a  hirjje,  dark,  circiihir  ganp^renons  cavity  forms  in 
Ihe  cheek,  openin;^  through  into  the  mouth.     During  all  this  time  the 

hild  BufTerB  liLtJe,  but,  a^  the  disease  advances,  it  commonly  Itecomes 
drowsy,  and  at  Inst  dies  com:it<>»e.  When  fully  develofied,  this  alfeetion 
is  most  fatal.  Rillietand  Harlhez  state  that  not  more  lliati  one  in  twenty 
sc"*  recovers. 

Treatment.  —  The  treatment  is  that  of  hospital  gangrene.  The 
sloutjhing  mass  should  We  deeply  cniitcriscd  with  nitric  acid,  but  not 
with  the  lutnal  cautery,  lest  the  chtck  l>e  destn>yed  ;  the  mouth  should 

e  syriniied  out  with  Ihedilute  solution  of  i  he  chlorides  ;  and  the  system 

npportcd  with  beef-lea,  wine,  an<l  nmrnoriia,  in  doses  proportioned  to 
the  age  of  the  child.  After  the  cure  o\'  tUc  ilise;ise,  the  cheek  may  he 
det»ply  cicnlrised,  eontractefl,  and  ri>ji<l,  much  in  the  same  w»y  hs  after 
a  burn,  requiring  posHilily  some  plastie  operatioo  in  oi'der  to  enable  the 
ttliihl  lu  o[K*n  its  mouth  pro[)erJy. 
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^rf/.fj'pWflg  so  frequently  and  seriously  complicates  most  other  surgi- 
l1  ((iscaxes  and  iujuiies.  that  its  sttnly  is  of  the  utmost  importance  to 
le  practical  Surgeon.     It  uitunlly  m:indests  itself  as  a  pemiliar  and  iMs- 
'tincl  foim' of  inflammation  of  llie  skin,  having  certsin  s]»ecial  characters 
which  tlisiinguiHli  it  from  the  ordimiry  iufl.unniation  already  de!*cril>ed. 
Rrv^ilK'his,  or,  as  it  may  be  termeil,  the  ErynipflatouH  Injlammatirm^ 
including  all  those  varieties  of  this  condition  that  are  usually  spokt-n  of 
as  ^'dijjfuite*^  has  a  remarkable  tendency  to  spread  with  great  rapidity 
by  continuity  of  feurfat^,  to  change  its  seat,  and  not  tti  be  limited  by  any 
dhesive  action.     It  may  exteml  itself  over  any  continuous  surface;  the 
;in,  the  areolar  tissue,  the  mucous   and   serous   niembrant's,  and  the 
liuiiifj  nicndiranes  of  ariPtJos,  veins,  and  \\  mphatics,  are  all  liable  to  l»e 

IftfTecled.  Ilfnce,  lo  describe  it  merely  as  a  f  ulan^'oiiH  ibsease,  a  derma- 
Utis,  as  has  often  Itecn  d<me,  is  not  only  highly  incorrect,  hut  unphilo- 
lophical,  and  often  evinces  a  very  limited  acquaintance  wiih  its  true 
■aturc.  It  affects  the  skin  mt>re  frequently  than  other  membranous  our- 
hcca,  sinnply  because  the  skin  is  more  frequetitly  than  any  otlier  texture 
In  the  bo<ly  the  seat  of  wounds — the  most  common  exciting  cause  of  this 
(tliseftAC.  Indeed,  not  only  must  we  look  upfUi  erysipelas  as  a  disease 
that  may  ntfect  any  snrl'aie,  extenial  or  internal,  but  we  must  consider 
the  constitutional  disturbince  that  takes  place  in  erysipelas  as  the  csseu- 
tial  morbid  condition.     This,  it  is  true,  is  usually  complicated  wi.i.U  iVvC- 
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fuse  inflnmmaiion  of  the  iiitf^gtimcnt  and  areolar  tisniic,  and  tUtn  run- 
stitutes  one  of  the  ordinary  forms  of  erysipelus.  But  a  con»titnlion»l 
fever  may  occur  of  [iroeisely  the  same  tyin;  as  that  which  we  ohacrvc  to 
{tvccede  and  to  acconipany  the  hicnl  iuQainmation.  without  any  such  cotn- 
|)]ication.  This  I  had  special  occaKion  to  ubHcrve  in  a  very  futuL  out- 
break of  erysipclHR  that  took  place  in  one  of  my  wards  some  yearn  ago. 
On  that  occasion,  all  tlie  cases  in  which  tbe  ciilani*outt  form  of  erysipelw 
ap[»enrcd  were  marked  hy  severe  eonatilutiorial  dlsturhance,  attended  by 
much  gastro-inlestinal  irritation.  Unt  precisely  the  isnme  ty|)e(>f  jjenenl 
fclirtle  Kvmptonis,  and  tlic  same  iriilution  of  the  stoniacli  and  lN)wda, 
occurred  in  patients  in  the  same  ward  in  whom  no  local  or  surfiice  matii* 
fe»tation  of  the  disease  took  place.  The  true  patliolo^y  of  the  diffuw?, 
low,  or  erysipelatous  inflammatirms  has  yet  to  be  made  out.  Tboy  tn 
all  closely  c^nnecLed  with  one  another,  and  are  evidently  blood  or  con- 
stituti<jnal  diseases,  nndcr  whatever  name  Ihey  go.  The  similarity  o( 
c-au6e(»,  of  elfects,  tmd  of  constitutional  dibturhance,  makes  tl  pruhahle 
that  they  arc  all  essentially  dependent  on  one  common  contlilion  of  ibe 
blood;  and  that  the  particular  local  mnnifcMtation  that  occurs  i^  secon- 
dary to  this,  and  iierliapu  in  some  degree  aucideuLal,  and  dependent  un 
varying  local  conditions, 

A  chiff  uharauterislic  of  this  erysipelatous  fever  is  its  incompalihiiity 
with  the  localisation  of  any  influminniion  that  may  exist  at  or  occur 
after  its  invasion  ;  and  hence,  when  it  attacks  the  system,  it  causes  at* 
ready  existing  inllanimntions  to  lieeome  ditfuse  or  B[>readin;^,  and  to 
extend  tiiemselvcs  over  any  surface  on  which  ihcyhapix-n  to  be  situated. 
It  iSf  in  fact,  the  very  antiihesis  of  the  adhesive  inflaiumation;  and  not 
only  is  it  so,  but  when  crysii>elaa  attacks  a  wound  in  wtdch  the  hea.tiQiC 
process  has  made  any  progress,  it  has  a  tendency  to  ilisor^anise  tbc 
lymph  that  has  been  alread}-  deposiicd,  to  open  up  the  wound,  and  lo 
lead  to  the  establishment  of  suppurative  action  in  it.  It  is  esiK'ciallj 
apt  to  cause  those  intlainmatiojis  ui  ?ipread,  wldrh  have  not  already  bn'u 
h'Calised  by  the  deposit  ttf  adhesive  mutter.  Hence,  recent  wonnrl*  Jire 
more  liable  to  be  ulfeeted  by  it  than  old,  ami  more  especially  f^nmulatin^ 
ones,  in  which  the  inflammation  has  already  taken  on  a  plastic  churacUrf 
which  requires  to  be  overcome  before  the  diffuse  form  enn  set  in. 

The  invasion  of  erysipelas  Ik  characterised  by  general  innlaiseaud  At- 
j)ression^  chilliness,  and  occasionally  actual  signs,  gaslro-inlestinat  dt^ 
turbance,  accompanied  \^y  tiausea,  and  soinctinies  by  violent  vomltlug 
and  purging.  Cases  have  been  recoxlcd  in  wldch  the  first  syniplums 
have  been  convulsions  of  an  epileptiform  cliaracter.  During  the  chilli* 
ness  the  lemperoture  rises  to  103**  or  104°  F.;  but  the  rise  doe*  not  sbow 
the  extraordinary  fluctuations  common  in  p^'iemia.  The  eonstitutiuual 
di>turbance,  altlMUigh  usually  at  first  slhenif,  very  speedily  runs  into  »n 
asthenic  or  irritative  ty|>e,  presenting  in  severe  cases  the  usual  t>pbmit 
symptoms — a  qiuck  feeble  |iidse,  brown  tongue,  juingent  hoL  skin,  and 
muttering  delirium.  The  disease  is  truly  an  aU'ection  of  debility;  it  i» 
in  consi-qiience  of  the  want  of  a  sntliiient  degree  of  power  in  ihw  jiart.  or 
in  tlie  system,  for  the  deposit  of  pla:<«tic  nnitter,  and  the  limitatii*n  of  tlw 
inftammution  by  this,  thiit  the  local  allVction  tipreuds  itself  unclu'ckcit 
along  the  surface  it  invades.  The  teh<lency  that  frequently  eri*ti»  in 
crysi|>ela8  to  the  occurrence  of  sloughing  and  suppuration  of  llie  jitfccl**! 
tissues,  is  a  further  indieution  of  the  asthenic  and  low  characicr  of  lli« 
disease.  This  view  of  the  nature  of  the  constitutional  disturbance  io 
erysipelas  is  of  great  im|>ortance  in  reference  to  the  treatment  of  tl»« 
disease,  as  it  demonstrates  the  necessity  of  not  lowering  the  patlent'ii 
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powers  too  much  during  the  early  period  of  the  nflVotion,  wbon  it  odea 
lemporai'ily  assumes  a  truly  stlienic  character. 

Erysipelas  is  cfl|jeciully  ai>t  to  lieconie  c'oiup!tcate<1  with  low  visceral 
jnflainmalion  ;  the  mcinlu'Ancs  of  the  bratn^  tlie  bronchi,  unci  the  lurirra^ 
or  the  gastro-intestiual  tniu'uus  fiurt'aue,  are  commonly  implicatetl  in  this 
way;  aud  it  i^.olten  through  tliese  eoiupiicntiona  that  death  results. 

Causes — Erysipelas  may  occur  without  any  external  wound,  injury, 
or  lesion  of  any  kind,  the  diseuse  being  occaaioned  by  some  external 
agency,  such  as  cold  acting  injuriously  on  a  system  previously  disposed 
to  it  by  habitual  derangement  of  health.  Or  it  may  t)e  directly  excited 
b^'  the  infliction  of  a  wound  in  an  individual  wiio  is  either  strongly  pre- 
ilis|)osed  to  this  ntfectiou  by  previous  constitutional  derangement,  or  who 
Is  after  the  receipt  of  this  injury  exposed  to  circumstances  that  favor 
the  development  of  the  disease.  Ery8if>elas  may  V>e  pre<lisposed  to  by 
two  distinct  sets  of  cnuses:  1.  Those  that  are  iniriit^ic  to  tl»e  patient — • 
that  are  con^ititutional,  dependent  upon  the  state  of  his  general  ht-altli ; 
and  '•2,  Tho.se  that  are  extrinnic — ^those  conditions  of  life  to  which  Ite 
bafi  liubitually  been  exposed,  or  by  which  he  is  surrounded  after  the  in- 
jury or  operation  to  which  he  has  U^n  subjected. 

1.  Intrinsic  Causes. — The  great  predisposing  cause  of  erysifwlas  is 
to  lie  sought  for  and  will  be  found  in  a  want  of  attention  to  hygienio 
<onditiom(.  It  is  one  of  the  ]>enalties  inflicted  by  nature  on  those  who 
neglect  those  prime  requisites  of  healtli — temperance  and  cleanliness,  or 
who  ai"e  incapable  of  obtaining  good  food  and  pure  air.  Were  the  laws 
of  hygiene  attended  to  as  they  should  be,  erysipelas  and  the  allied  ditfuse 
inflanimatifms  would  rai'ely  be  mot  with  in  surgical  practice.  Some  i>er- 
eons  appear  to  l>e  naiurallif  predinponed  to  ery8i|>elaa  to  so  great  a  degree, 
that  the  application  of  ctdd,  or  slight  stomiieh-derangemont,  or  a  trivial 
ftUperGcial  injury,  umy  excite  it.  'hiis  predisposition  is  most  Ejencrally 
acquired  by  habitual  derangenu-nt  of  health,  and  is  especially  induced 
by  any  of  the  depressing  causes  of  disease,  such  us  ovcr-futiguc,  anxiety 
of  mind,  night-watching,  and  huhitual  disregard  ol'  hygienic  rules  as  to 
diet,  exercise,  air,  ifec^  Tlie  hnbit  of  body,  however,  in  which  erysipelas 
is  most  frequently  met  with  a;^  a  ofuisequenee  of  very  trivial  exciting 
eau&e«,  ia  that  which  is  induce<l  by  the  halMtual  use  of  stimulants  to  ex- 
cess. It  is  more  cspec^ially  in  that  ntnte  rtf  the  system  characterised  by 
an  admixture,  as  it  were,  of  irritability  and  of  debility,  in  which  influnmia- 
tiou  is  not  followed  by  the  depobitiun  of  plastic  lymph,  but  Ims  a  rapid 
tendency  to  the  formation  of  pus  and  slough,  and  to  extension  of  di^ 
case  in  a  diffuse  form,  that  erysipel.ia  is  very  readily  induced.  This 
etnle  is  met  with  among  tli»  laboring  poor,  as  the  result  of  the  priva- 
tion (;f  the  necessaries  of  lite,  conjoined  with  tLe  haiMtnal  over-use  of 
stimulants  and  exposure  to  the  various  depressing  conditions  of  bad 
food,  impure  air,  <kc.  Amongst  the  wealthier  classes  it  occurs  as  a  con- 
sequence of  high  living^  wiLut  of  exei*cise,  and  general  indulgence  in  lux- 
urious and  enervating  habits. 

Some  duieaaed  tUates  of  the  hlood  appear  to  predispose,  in  the  highest 
degree,  to  the  supervention  of  erysipelas.  This  is  esix^cially  the  case  in 
dialwtes,  and  in  din^easc  of  the  kidneys  attended  by  albuminuria.  As  a 
consequence  of  renal  disease,  crysiixdas  often  occurs  idiopathically,  or 
from  the  must  trivial  causes;  such  as  a  scratch,  the  sting  of  an  insect, 
or  any  of  the  minor  operations  in  surgery,  more  cspeeially  about  the 
lower  part  of  the  l)ody.  Not  only  is  it  readily  induced  in  this  way«  but 
it  will  extend  in  an  uncontrollable  manner  in  these  states  of  the  system, 
and  will  often   assume  a  gangrenotis   form,  there  being  apparently  ma 
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titter  want  of  limiliiig  or  rcpnrativc  power  in  any  itiflnmmntinn«  howevM 
set  up.  Persona  of  a.  gross  anti  |ileth(tno  liahit,  wiili  a  lemlonc'V  ■ 
goiit^  are  predisposed  to  liie  oecurrunee  of  ervftiiieliis.  The  blo<"l-fIej;t™ 
ration  that  nttoiwls  malignant  disease  peciiiiarly  di8poRe<l  t<»  eryeipem 
which  acconlingly  more  f'reqi*nlly  takes  place  after  operations  on  pef| 
BOUA  havinjf  such  difieases  thMii  iifter  the  rc^rnoval  of  ftimplo  tumora. 

Persons  whoso  nervona  i^ysffniti  are  habilimlly  di'jjressfil,  the  «omi» 
idiotic*  and  idiutic  for  ifistance.  are  very  prone  to  low  dilTuse  and  slou^M 
iiig  itttlnmrnatiftaR  rif  :in  c-ry»i|ielalous  form.  m 

2.  Extrinsic  Causes AmongNt  the  eircmnstances  that  ttiirrniiufl 

the  [laiieiii  and  that  tend  to  the  production  of  thi^  disease,  sea-son  ofiM 
year  and  ntiuospherio  changes  exercise  a  marked  influence.  EryMptliB 
is  ufiiially  supposed  to  be  more  frequent  in  the  spring  and  autumn,  ntifl 
the  experience  at  Univers.ity  College  JIuspitnl  during  the  past  fouiycnrj 
for  which  time  the  records  of  such  cases  liave  been  very  accurately  ktpB 
tends  to  conHrm  this  idea.  Tlius  we  find  that  tltiring  the  years  )871-M 
3-4,  Ifil  cases  of  eryBipelas  were  treated  in  the  Hospital,  including  lh«« 
aduiilttMl  for  ihe  diseii»e  and  those  artVcted  by  it  while  undergoing  trcsd 
inent  lor  other  affections.  Of  IliesCf  34  occurred  during  the  e<dd  inoiitfafl 
of  I>eccmber^  Jsnuary,  and  February;  43  dnrinif  March,  April.  :hm 
May;  22  durinir  the  hot  mouths  of  June,  July,  and  August;  and  5fl 
durinj*  Septcniher,  October,  and  No\-embcr.  It  is  an  iuU*resling  facM 
that  during  ihese  four  years  only  one  case  arose  dnrinjj  the  munlliiH 
July.  It  has  frequently  been  asserted  that  erysipelas  ol'ten  breaks  <MlB 
on  the  setting  inof  cold  easterly  Windsor  on  sudden  atmospheric  clinnjcin 
Observations  were  made  during  one  year  (1872)  at  Univei-sity  CoIIciM 
Hospital  with  the  view  of  testing  the  truth  of  this  assertion;  hiit, « 
they  were  nc»l  continued  after  that  year,  the  tiujeover  which  the^  extciifl 
is  not  surtloicnt  toexcdude  chanee  from  the  results.  As  far  as  they  **"*fl 
they  teiidetl  to  &how  ihat  mihi  damp  wenther,  with  westerly  win'N,  !«■ 
more  powerfid  pivdisposing  cause  of  erysipelas  and  other  hospitrtl  <li^ 
eases  limn  cold  diy  weather  with  easterly  win<ls,  that  is  to  siiy,  exactlM 
the  reverse  of  the  popularly  rc^.'cived  opinion.  The  subject  i»  '>ni'<^ 
great  iuiereat,  and  is  well  worthy  of  further  investigation.  Kry^ipi*Ift» 
often  becomes  epidemic  as  the  result  of  peculiar,  but  at  present  iin^xpl^ 
cable,  conditions  of  the  atmosphere.  Thus  at  University  College  Ho* 
pital  the  iiuml»er  of  cases  occurring  during  the  four  years  l»ef<'re  rae^ 
tioned  was  as  follows:  in  l.STI,"J9;  in  1S72,  29;  in  IH73,  SR;  in  18T1 
f>7.  And  not  oidy  was  it  at  University  College  Hospital  that  thUcxoofl 
of  erysipelas  was  notiee<l,  but  every  Nimihir  insLitiitiou  in  Londim  aifl 
fered  in  the  Ranie  way.  It  will  usually  be  found  that,  when  erysipclfl 
Is  very  abundant  atuong  Ihe  in-patients  of  a  ho«|»Lal,  similar  cases  pr* 
gent  themselves  for  treatment  in  the  out-patient  department,  and  at  tttf 
same  time  it  is  usually  noticed  that  phlebitis  of  varicose  veins,  epidemi 
CRtarrh,  acute  torisillitlSf  and  other  allied  atTeetions  prevail.  Kpid«-mi 
erynipelas  may  vary  in  its  type.  Thur#  the  epidemic  of  1874  was  ehii  flj 
of 'the  cutaneous  variety,  and  wns  accompanied  by  coniparntively  sli)^ 
tendency  to  gangrene  or  sloughing;  while  that  in  1H72,  in  Kdinbiir^ 
was  of  a  violent  phlegmoumts  type,  usually  attacking  the  Huticutan* 
tissue  and  leading  to  extensive  dilfuse  sloughing  and  suppuration. 

Hut  not  only  is  erysipelas  epidemic;  it  is  n\»o  ronfatjiouK.     The 
tagitm  of  erysipelas,  after  having  been  repeatedly  dcnietl,  cjin  no  lon{ 
be  contesleti.     Travers,  Coplaiuj,  Hright,  Nunneley,  and  others,  liav 
flddiieed  cflfies  in  proof  of  its  eontagii»us  character;  and  instances  ha^ 
re|X'atedly  fallen  un<ler  my  own  observation,  in  which  erysipelas,  ol 
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hnfortnnntely  fatal,  has  been  commuiik*atcd  to  the  eerrnnts,  nurses,  or 
relftllvos  of  patients  affected  by  it.     A   remfttkaljle  proof  of  llie  fonla- 
giona  n:ittire  of  erysipelas  oceiirivii  iti  the  winter  of  1851,  in  one  of  my 
ward-*nl  University  Collet^e  Hospital.     'VUv  Ifospitnl  had  hecn  free  from 
any  cnsesof  the  kind  for  a  considenihle  time,  when,  on  the  ISlIi  of  Jan- 
nary,  nt  about  noon,  a  man  was  admitti-d  under  my  eare  with  f^nn^reuous 
erysipelns  of  the  legs,  and  placed  in  Brunilrelt  Ward.     On  my  visit  two 
bourn  afVr  bis  ailm!s»ion,  I  ordered   Iiira  to  be  removed  to  a  separate 
room,  nnd  directed  the  chlorides  U*  be  freely  used    in  llie   warri   from 
which  he  hinl  been  taken.     Notwithslnnding  these  precautions,  however, 
ilwo  days  after  this,  a  patient,  from   whom  a  necrosed  portion  of  ilium 
lad   been  removed  a  few   weeks  previously,  and  who  was  lyiuij  in  the 
'-ftiljoiniiij;  bed  to  that  in  which  tlie  patient  with  the  erysipelas  had  been 
tempornrdy  pinced,  was  seized   witit  erysipelas,  of   which    he  speedily 
died,     'file  disease  then  sprend  tr>  almost  every  case  in  the  ward,  nnd 
proved  fatal  to  sevoral   patients*  who  hnd  recently  been  operated  upon. 
^L|n  some  instances  patienlH  were  affeetcd  with  the  eonstitutiontil  symj)- 
^■ftoms  without  any  appenianee  of  local  intlamrnatory  action,  but  charae* 
^bei'ieed   by  the  sauje  gastro-iiiteslinal  irritation  that  maikcd  the  otlier 
^fcasea. 

^V     Er\sipebts  may  not  only  spread  in  this  way  from  patient  to  patient, 

^■but  any  tliffftse    inflammation^  as  phlebitis,  iiiflaminati<Mi  of  the  absorb- 

m la,  low  or  puerperal  peritonitis,  may  ^ivo  rise  to  external  erysJ|»elHs, 

Isnd  in  its  turn  be  oceasionetl  by  it — a  strong  argument  in  favor  of  the 
pitied  or  even  identical  nature  of  all  tlicse  affections.  Then,  ajjaiu,  the 
tontdft.  of  (had  or  putreHcent  animal  mn/tt^rs  with  recent  wrMinds  may 
Dcx'asion  It.  In  this  wny  tlie  disease  is  not  unfrequently  originated  In 
hospitals  by  dressers  going  direct  from  the  dead-house,  nn<l  esiK»cially 
from  the  examinaticm  of  the  boflies  of  those  who  have  died  of  dilTiiso 
inflamniMtion,  to  the  bedside  of  paltents,  without  taking  sufflcii'nt  care 
to  wash  their  liauds  or  ehange  their  clothes.     For  this  reason  also  it  is 

tf  great  consequence  that  the  same  inslrtiments  Ikj  not  used  fur  prac- 
ising  operations  on  the  dead,  and  performing  them  on  the  living  body. 
)Dprcrowv/7»(7  of  hospitals,  and  want  of  proper  vt'ntifnlion  iu  wards  or 
Donis,  are  fertile  sources  of  erysipelas,  and  of  the  allied  low  inflamma- 
lions;  in  fact,  an  outbreak  of  cry^i|'elas  might  at  any  time  he  induced 

I  in  thU  way  amongst  patients  in  all  other  respccta  healthy  and  well 
bared  for. 
I  Tlie  principal  Sxcltlng  Cause  of  eryr^ipelas  is  certainly  fhe  prfisentt 
fif  o  Wound.  It  is  ehiclty  recent  woiuids,  however,  that  are  alfected ; 
"When  once  the  adhesive  or  suppurative  inftanimalion  i«  set  up,  the  wt>und 
{»  not  HO  liriblc  to  take  it  on  unless  it  be  in  bad  constitutions,  the  forma- 
tion of  limiting  Hbrine  appearing  to  lessen  the  liability  t.o  the  occurreuee 
of  the  disease.  When  erysipelas  is  epidemic,  it  is  well  for  tlie  Surgeon 
not  t<i  perform  any  ojteralion  that  can  conveniently  be  postpimed  ;  anti 
in  no  ta«e  should  a  patient  on  whom  an  operation  has  recently  been 
performed  be  put  in  a  neighl)f»ring  bed  to  a  case  of  erysipelas,  or  even  in 
the  ttame  ward.     The  sizu  of  the  wound  has  little  influence  on  the  occur- 

■rence  of  erysi|xdas,  which  takes  place  us  readdy  from  a  small  as  a  Urge 
One.  But  nithongh  the  mere  size  of  a  wound  does  not  inrtucnee  the  lia- 
bility to  the  oceiirreni-e  of  erysipelas  in  it,  which  will  as  readily  follow  a 
luncuire  as  an  amputation-wound,  yet  its  character  does.  Thus,  lace- 
rated wounds  are  mueh  more  liable  to  be  followed  by  erysipelas  thnn 
jleancut  ineisions.  And  the  depth  of  the  wound  intluences  in  an  im- 
trlant  manner  the  severity  of  the  erysipelas,  which  is  more  intense  iu 
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Ihose  injuries  that  penetinte  the  ffiaciifi,  even  Ibongh  this  be  cut  to 
veiy  limited  extent,  when   the  disease  nmy  spfead   wirlely  and   faUU 
throiij'U  the  deeper  eiilinponenroiie  niul  intermnseulnr  planes  of  areoh 
tissue.     IiijurieB  abuiit  tlie  iicad  and  bands  are  those  that  are  most  Hal 
to  be  followed  by  this  disease. 

But,  thotigh  we   must   constantly  bear   in    mind   the  constitutio 
nattireof  erysipelas,  it  will  be  more  convenient  and  praciieal  to  desi-ril 
it  as  it  afTi-uta  diHi-ient  tissues  and  organs.     Willi  tliis  view  wc  uuiy 
divide  it  primarily  into  External  and  Internal  Kryaipelas. 


EXTERNAL   ERYSIPELAS. 

External  Erysipelas  is  that  variety  of  di.<ica8c  which  afferU  tl 
skill   and   subcutaneous  areolar  tissue.     This  form  has   been  desfhl 
with  an  absurd  degree  of  minuteness,  so  far  as  the  transitory  and 
dental  characters  of  its  duration,  sha]>e,  and  appearance  are  coocnm 
by  many  uf  the  writers  on  Diseases  of  llio  Skin  ;   who,  in  their  anxit 
lo  record  minute  and  often  accidental  shades  of  diflei'ence  in  apiK^ar^m 
hnve  entirely  lost  si^ht  of  the  true  naltire  of  the  disease.     The  divi&ifl 
adopted   by  Lawreitce  into  the   Simple,  the   (Edematous,  aixl  ih 
Phlegmonous   forms,  is  a  practical  anangeinent   that  is  commout 
adtipLed   by  Surjjeons.     I  prefer,  however,  and  shall  adopt,  the  divisk 
made  by  Nunneley  in  bis  very  exLullent  work  on  Erysi|H;la<,  ns  foiiii'l 
on  the  true  pnlhojogy  of  the  ull'ection.     He  ari-anueti  external  rrysi|>ell 
under  three  varieties;    1.  Cutaneous;  2.  CeUulo  cutaner»us^ 
3.  Celliilar. 

1.  Ct'TANEors  Eutsipelas  is  the  slightest  form  of  the  disease,  intj 
eating  merely  the  Bkin  ;  it  comprises  many  of  the  s|>ecies  of  er»tlltrt 
of  ditfercnt  writers,  and  corrcsiionds  to  the  simple  erysipelas 
Lawrence. 

Lot  al   Signs, — A  patient  is  seized  with   rigors,  alternate  chills  ii 
flushes  followed    by  headache,  nausea,  a  quick    pulse,  a  coated    Umifil 
and  hot  skin;  in  from  twenty-four  to  forty-eight  liours  the  rash  Bp|>ca( 
ihoucrli  Aometimes  it  comes  out  simultaneously  with  tlic  con.siituttur 
dislurbniice.     It'  tliere  be  a  woun<b  its  secretions  dry  up,  and  the  ml 
gins  become  slightly  swollen,  and  alTccted   by  the  red   blus-h.     If 
disease  occur  idiopntliically  without  a  wouml,  it  most  commonly  aj>|>ei 
upon  the  face,  next  upon  the  legs,  and  lastly  upon  the  trunk.     The  n 
is  of  a  uniform  but  vivid  rosy  red  hue,  sometimes  becoming  tlusky. 
alwnys  disappearing  on  i>re8sure;  when  advancing  it  is  characterised 
A  sharply  defined  btinler  sUghlly  rHi.ned  above  the  healthy  akin,  but  w| 
subsiding  it  fades  into  the  color  of  the  healthy  skin.     It  is  aec(MU]>aii| 
by  some  slight  a*dematous  swelling,  frequently  only  recognisable  by 
peiinanenl  impression  left  by  the  Iiu<rer  luiil  pressed  on  the  skin^ 
which  i.s  often  c()nsideral>te  where  the  areolar  tissue  is  loose,  as  in 
eyelids  and  scrotum,  and  tliere  is  usually  a^titT  burning  sensation  in 
pint,  anil    not  iinfrequently  greatly  increased    sensilnbty.     Vesicles 
InilUe  often    form,  containing  a  clear  serum,  which    spce<rily   becoi 
turbid,  and    dries  into  tine    hranny  dosquamation.     The    ivdness 
spread  rapidly  along  the  limb  or  trunk,  or,  if  the  face  bo  atlbcled,  ri 
travel  quickly  from  oi»e  sitle  to  the  other,  causing  sucli  swelling  of 
eyelids  as  lo  close  them,  and  giving  rise  to  swelling  and  much  tuni 
pain  in  the  ears.     The  disease  is  almost  invariably  accompanitMl  by  si 
cnhtrgement  and  tenderness  of  the  lymphatic  glands,     lu  Hr»me  ci 
this  may  even  picccdc  the  rash.     Sometiuiutt  the  di^eostt  di»npi>«sai 
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me  part  of  the  body  and  roupptMirs  in   Rnotlier.     Tliis,  which   is  the 
'alir  fi-vsi[iehiR,  is  often  a  (lauger(Mis  form  of  tlio  HtTection,  occMirriiig 


iivanfffi  sttigeH  of  pywrnin,  ami  innicntingthe  approach  of  death.     In 
lii'Bi*  vai'ioties  of  i^liopathic  erysipelas,  Arnolt  ntntes  that  tlie  faiioes  are 
ftlwnys  involved.     This  atToolion   docs   not   nsiially  induce  any  serious 

Rnischief  in  the  pari,  hut  in  some  cases  abscesses  form,  more  eapeciivMy 
n  ilie  loose  areolar  tissue  of  the  neck  and  nf  the  eyelids.  When  the 
nflnnitnAtion  is  passing  off  the  pain  abates,  the  color  fades,  the  swelling 
lubsideM,  nnd  the  cnlirle,  that  lias  l)oen  detached  by  the  serous  transu- 
»Ution,  tlakea  off  in  lliin  layers.  In  other  cases,  nedema  of  the  pnrteou- 
tinueSf  with  some  irrllaltility  and  redneKS  of  the  skin  and  peeling  nt  ihu 
cuticle;  and  in  some  rare  cases  the  pimple  eryKipelas  seems  to  tnlce  on  a 
gangrenous  or  sloughing;  character,  especially  about  the  umbilicus  and 
genitals  of  yount;  children. 

The   Cifnsiituliotial  StjmpfomK  of  the  culnneons  or  simple  erysipelas 

fprescnt  every  variet3'  between  the  sthenic  and  asthenic  forma  r)f  inflam- 

[luatory  fever.     When   the  disease  occurs  in  Londrm,  it  certainly  most 

Ifrequently  assumes  a  low  type.     There  is  also  in  most  cases  a  good  deal 

of  derangement  of  the  digestive  organs;  the  lotignc  being  much  coated, 

tbeie  is  tenderness  about  the  epigastrium,  the  evacurttions  nm  dark  and 

offcnHive,  and  not  imfiequcntly  there  is  «linrrliiea.     When  the  scalp  is 

-■ffccte<l,  severe  headtuhe,  with  symptoms  of  cerebral  intlammalion,  ate 

often  met  with;  indee»l  there  is  always  n  danger  of  tlie  supervention  (jf 

cerebral  compliciilions   in  cases  of  erysi|K*hn  of  the  face  or  scalp,  and  it 

may  be  trdcl  thnt  the  cutanemis  form  of  ery»i[»elas  disease  seldom  proves 

[fatal  nidrss  tlie  ftc;dp  be  iiffected,  and  the  brain  conseqticntly  im|tlicated. 

Iven  after  a  compnratlvely  slight  attack  the  patient  is  usually  much 

^dncerl  in  BtrcngtU,  being  frequently  left  in  nn  anfemic  and  emaciated 

uuiltion. 

2.  CELLULO-ouTANEors  OF  PiiLEOMONOus  Ertsivelas  differs  from  the 
i»t  variety  in  the  degree  ftf  intlanimaliou,  and  h\  the  depth  to  which 
ihe  tissues  are  involveib  Tlie  intensity  of  this*  form  of  inflanimalifin  is 
lo  great  that  it  invjiriably  terminntes,  if  left  to  iiseH*,  in  diffused  siippu. 
•ation  find  sloughing.  In  depth  it  always  extends  to  the  subcutaneous 
fsixjolar  tissue,  and,  though  gcnernlly  bounded  by  the  underlying  fnsciir, 
It  not  unfrequently  im|»licatc8  them  if  they  have  been  opened  up,  and 
extends  to  the  inteiiniiscnbir  areolar  planes,  the  sheaths  of  the  tendons, 
anit  oilier  deep  structures. 

Loral  StynH. — The  cellulo-cutaneons  or  phlegmonous   erysipelas   is 
nfthcrcd   In   by  the  or<Iinary   symptoms  of  inrt;immalory  fever,  nccoin- 

tpnnied   or  followed   by  the  signs  of  severe   littlnmmation   in   the   part 
Kfrect4*d.     The  redness  is  uniform,  of  a  deep  scarlet  hue,  and  pretty  dis- 
tinctly bounded;  the  p.qin  is  from  the  first  pungent  and  Iturning,  thi»ugh 
k  may  soon  nsannie  a  thioldiing  cliaiaeter;  the  swelling,  «t  first  soft, 
rtilTnncd,  nnd  adndltii-g  of  distinct  pitting,  soon  increases,  and  hciomi's 
tcuft©  and  hiawny,  llie  nkin  being  evideiilly  stietched  to  its  full  extent, 
^Kind  the  pnrt  appcnriug  perhaps  to  he  twice  il^  natural  size.     Large  vesi- 
^Hcntions  or  blebs  containing  sero-purulenl  fluid,  sonu'limes  of  a  sanious 
^f  tinge,  appenr  in  muiiy  onses.     This  coudition  usually  continues  up  to  the 
V  tiixth  or  ei^lith  dny  alter  the  invasion  of  the  disease,  during  the  whole 
of  which  lime  the  eonstitnlionnl  symptoms  have  presented  tlie  ordinary 
type  of  slheniic  inHi4mmaif»ry  fever;  about  this  time,  however,  a  change 
commonly  takes  place,  cither  for  better  or  for  wor»'e.     If,  under  the  in- 
fluence of  proper  treatment,  nnd  in  a  tolerably  healthy  constiimiou,  the 
|Sn8ammatiuii  iiubside,  resolution  takes  place,  with  a  gradual  abatement 
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of  fill  Ihe  Bym])tnmn.  11*^  liownvor,  as  usually  happens,  the  dtso&se  run^H 
oil  to  more  or  \vsn  Nlouj;;hing  or  snppunition  of  the  purl,  no  in(^:rcA4e  ^^H 
tite  Bwi'lliiitr,  pniu,  or  redness  takes  plncc,  hut,  on  l\\o  contrarv.  «oq^H 
diminution  of  these  signs  may  occur,  a\n\  thus  give  rise  to  a  dctfptitl^^ 
appearance  of  auicniltntMit.  The  skin  bceoiues  Harkly  conge&ted.  nml  ihc 
part,  instead  of  being  lense  and  brawny,  has  a  somewliat  looae.  sol'lf  &it^^ 
boggy  feel,  conimnniculing  a  senii-tiucluuting,  doughy  sensation  lo  tl^H 
fingers.  This  change  from  a  tense  brawny  state  to  a  scmi-pulpy  ciMii^H 
tion  indicates  the  t'onnation  of  pus  and  shtugh  beneath  Ihe  intcgiuueo^H 
and  oeeurs  without  any  material  alteration  in  the  size,  t^obir.,  fir  geuer^^H 
nppouance  of  the  part,  Imt  can  only  be  detected  by  careful  )inlpaliui^^| 
hence  the  Surgeon  must  daily  examine  with  liis  own  finders  the  hlaio  fl^H 
the  part,  and  neither  trust  to  the  reports  of  ottiers,  nor  to  tJie  gciieri^H 
appearance  of  the  diseased  structures,  for  a  knowledge  of  the  pn*l)Rb^^| 
condition  of  the  subjacent  tissues.  Jf  an  incision  lie  now  made  intotli^H 
affected  part,  the  areolar  meuibrnne  will  be  found  loaded  wiihaoofi^^f 
leseent  fluid  distending  its  inlei'stitial  loculi,  but  not  Sowing  from  Ui^H 
wound;  the  relenlion  of  this  fluid  gives  a  gelatinous  ap|>ear»nce  to  Ul^H 
sides  of  the  incLsion.  which  rapidly  degenerate  into  slough  and  pus.  ^^| 
the  alteration  in  struclnrc  have  advanced  to  a  stage  beyond  ihiA,  tb^H 
areolar  tissue  will  be  found  to  have  been  converted  into  dense  mii«$li^H 
of  slough,  bathe<1  in  thin  and  unheaUhy  ichorous  pus;  these  sluugh^^^ 
have  not  inaptly  been  compared  in  ap|>eurance  to  masses  of  dei*oni|M)»a^^| 
tow,  of  wet  chamois  leather,  or  to  the  membranes  of  an  embryo  a  te^^f 
months  old.  Whilst  tliese  changes  arc  going  on  below  the  ^urfticc,  lli^H 
fikin,atnrst  congested,  becomes  somewhat  paler,  and  af^annie^  n  vliit^H 
or  marbled  appearance,  rflpidly  forming  into  biaek  fdoughn,  and  beln^^H 
undermined  to  a  large  extent  l>y  lari^e  quantilies  of  broken-np  ureuln^H 
tissue  and  of  ill-oondiiioned  pus,  wiiliout  any  appcAr&nce  of  iv^iiitiiig^H 
however  extensive  the  subcutaneous  mischief  may  Ih*.  These  liestnii^^l 
tive  changes  expose  muscles,  fasciae,  anil  blood-vessels,  and  may  iiiilud^^^ 
necrosis  of  the  bones  or  destroy  the  jointa.  They  occur  m»st  romlllji^^B 
those  parts  of  the  tiody  that  possess  the  lowest  degree  of  vitalily,  ai»^H 
hence  are  more  common  in  erysipelas  of  the  legs  than  in  the  same  ulTc^^^ 
tion  of  tiie  sculp.  Jf  the  patient  recfiver,  there  will  be  tedious  eieoUU^^| 
lion  of  the  deep  cavities  that  are  left,  or  considerablv  aMiema,  often  of  ^^ 
solid  character,  a  kind  of  false  hypertrophy  of  the  part,  which  niayco"-  . 
tinne  for  some  considerable  time.  In  oiher  cases,  there  mny  he  6aCHH 
extensive  local  destruction  or  gangrene  id*  the  soft  tissues,  with  eXfi^H 
sure  and  death  nf  the  bones  or  suppuration  of  the  joints,  tlint  ampuiati^^f 
of  the  limb  may  be  required  to  save  the  patient's  life.  No  o}>ernticiu  ^H 
this  kind,  however,  shonhl  ever  be  praetise<l  for  the  effects  of  crysipeli^"*" 
unless  ihey  be  strictly  localised,  and  wiliiont  tendency  to  spread;  n'^  ' 
until  speciflc  constitutional  fever  has  been  completely  removed,  exce 
such  as  is  of  n  hectic  character,  and  de|>endent  on  the  exhausting  infl 
ences  of  the  suppuration  and  di8organi«alion  of  tissues. 

During  the  progress  of  these  local  changes,  the  ConHtituUctnal  Sym-^ 
tonm  have  assumed  corresponding  modifications.     At  tirst  of  an  active  i» 
flammatory  character,  the  fever,  when  sup[>nralion  and  sloughing  hai 
set   in,  often  suddenly  becomes  asthenic.     Although  in  somecasc»  the*^ 
lb  at  first  DO  diminution  in  the  severity  of  the  symptoms,  the  con-^tit^ 
liongradnally  gives  way  after  the  patient  has  struggled  for  a  few  d:»y 
againsi  the   exhausting  iiitlneuces  of  the   disease,  and  death   spedil 
RU|MMvene8.     If  the  patient  survive  the  stage  of  sloughing,  and  it 
discharge  continue   nbuiidant,   hecltc,  with  iliurihoNif  gantro-iulMitil 
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■rrftAtinn,  motAstAlie  obscesseB,  or  pvieinin,  may  carry  him  off.  If  re- 
Kovcry  eveiituatly  take  place  it  may  he  at  tlie  expense  of  a  constitution 
KlDpaired  and  »hattere<l  for  years.  Tlii^^  disease  is  most  fatal  in  thu  old 
■tnil  inHrm,  or  in  yoiin|^  children.  Tlic  iinincdinte  danger  is  always 
Egreatest  when  the  head  is  affected,  from  the  extension  of  the  disease  to 
piG  memhranes  of  the  brain,  and  the  supervention  of  arachnitis.  The 
pemote  danger  from  the  effects  of  snppnration  of  areolar  tissue,  necrosia 
wt  bones,  and  inflammatiui)  of  the  joints,  is  greatest  when  the  lower  ex- 
Premitifs  are  the  seat  of  erysipchis. 

A  variety  of  the  cxdlnlo-cuianeous  erysipelas  has  been   described  as 

(Edetnatdus  Erysipelas.     Hy  this  la  meant  not  merely  ilie  effu-^ion 

into  llie  areolar  tiHsne  which  occurs  in  all  the  variclies  of  the  disease, 

but  R  |>*'ctiliar  form,  spetinll^'  marked  by  cedenia  of  the  areolar  tissue, 

with  less  inflammation  of  the  skin  tlmn  usniil.     Tlierc  is  nuich  swelling;, 

which  pits  deeply  on  jiresstire  but  with  little  pain  or  tension,  and  but 

loderaie   redness  of   the  skin  ;    the  eonstitntional   symptoms  are  fess 

larkcd  than  in  the  other  varieties  of  the  disense  ;  it  is  priucipnily  met 

ilh  in  old  people,  or  in  persons  of  a  dropMical  tendeni'3%  in  whuni  it 

■ciira  eHpecialiy  about  the  legs,  scrotum,  or  labia,  sometimes  ^jiving 

rise  by  Iho  efTusioo  of  a  scro-plastic  fluid,  to  permanent  and  solid  enlarge- 

lent. 

3.  Cklmilar  ERYSipEf-AS,  or,  as  it  is  often  terme*!.  Diffuse  Inflam- 
itlon  of  the  Celltilax  Tissue,  or  Cellulitis,  has  been  partieulai  ly 
lewcribed  by  Onncan,  A  rnolt,  Lawrence,  .'ind  Nunneley.  It  always  arises 
*om  a  wound  or  injniy,  often  of  an  apparently  trivial  character,  and 
ko»t  commonly  affeeis  the  sultcutancoiis  itreolnr  mcmhrane.  though 
K'caMonally  it  extends  to  the  subaponeurotic  tis!»ue,  and  then  is  a  moie 
vere  and  dangerous  affection.  Though  commonly  nri^^ini^  as  a  conse- 
juencc  of  onliiiary  injuries,  it  is  e^peciiilly  apt  to  follow  those  in  which 
lere  has  been  any  incicnlation  of  nnimid  pdisons,  as  from  dissection- 
wounds,  the  stings  of  insects,  and  the  bitea  of  venomous  reptiles.  In 
^^whatever  way  arising,  it  is  characterised  by  the  rapidity  anil  extent  of 
^■Uie  slonglting  of  the  affected  tissue,  and  by  f^reat  <1epression  of  the 
^Ktowers  of  the  constitution.  That  the  diffuse  inflammntion  of  thearcohir 
^Hibsue,  whether  it  be  limited  to  a  tin<;er,  or  implicate  tlic  areolar  tissue  of 
^■llftlf  tlie  body,  is  a  variety  of  erysipelas  alfeeling  this  texture  primarily, 
and  the  skin  secondarily,  there  can  be  no  doubt.  The  points  of  ref*em- 
»lance  between  cellidiLi^  and  ery^^ipclas  have  l»een  well  shown  by  N'uiine- 
;y.  Kot  only  are  the  lo*al  effects  precisely  llie  same  in  the  two  discuses 
-tlic  6wcllin«r,  tension,  iiiflltration  of  pus,  nnd  formntion  of  gangrenous 
ihreds  and  sloughs — hut  the  constitutional  symptoms,  thou>;h  varying 
rliaps  in  degree,  present  nu  difference  ns  to  character.  The  results 
lUo  are  iileniii-al,  there  being  the  same  Ineal  impairment  of  structure, 
he  sjtme  tendency  to  involve  [>iirts  at  a  distance,  imd  to  the  fonnation 
tf  secondary  abscesses.  These  two  forms  of  disease  occur  in  liie  same 
>nHlitulioiis,  in  the  same  states  of  the  ntinosphere,  and  in  the  same 
(itnation  ;  one  may  produce  the  other;  and,  lastly,  the  same  treatment 
ift  rcriuireil  for  both. 

Loral  Siynti. — There  arc  great  swelling,  tension,  nnd  pain  in  the  limb, 
which  feels  brawny  in  s«>me  partn,  aMlemittous  in  others.  The  skin  i« 
slightly  reildcned  in  patches,  has  a  mottled  appearance,  and  ft|>eerlily 
runs  into  blnckish  sloughs.  The  ejctenl  tn  which  the  ilisoase  may  spread 
varies  greatly ;  when  once  it  has  set  in.it  commonly  runs  rapidly  up 
the  whole  of  a  limb,  cxtemling  also  to  the  sides  of  the  trunk  ;  in  other 
iC's,  Et4  violence  appears  lo  be  principally  cx[>ended  ut  a  distance  from 
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the  sent  of  injury  ;  thus,  in  a  cnse  of  a  pum'tnre«i  wound  of  the  finocr. 
thf  (liffiisc  iiiflainmntion  miiy  pnncipnlly  take  i>la(;c  in  theextenJeil  |lUlle^ 
of  areolar  tissue  ahout  tl»e  axilla  and  sides  of  tlie  cUest.  It  is  imporUnt, 
to  hear  in  mind  thai  this  form  of  erysipelas  soiuctinics  affeets  the*  internal 
phuies  of  areolar  tissue.  This  may  hftpi)en,  for  instance,  in  the  fasoiip 
of  the  pelvis  after  lithDtomy,  or  in  the  anterior  mediastinum  after  oikts- 
tions  at  ilie  root  of  tho  neek.  The  sloughing  often  ncciirs  with  romaik- 
ahle  i*npidity  in  the  eourse  of  thirty -six  or  forty-eight  hours,  lhenre«^i»r 
membrane  Iteing  broken  down  into  ill-conditioned  pus  and  shredil)' 
sloughs,  more  ej«peeinlly  when  the  disease  has  resulted  from  the  inocula- 
tion of  an  animal  poison.  Death  may  in  such  cases  occur  in  two  or  tlirti; 
days;  in  other  instances,  several  weeks  may  elapse  before  a  fatal  result 
declares  itself. 

The  Constitutional  St/ynptoms  arc  those  of  asthenic  fever  in  the  mcwt 
rouiked  degree;  a  quick  aiul  I'eelile  ])id»e«  brown  tongue,  and  luatteriag 
delirium,  iH'iug  early  concomitants  of  this  aflVcLion 

Poi^t-morft'm  Appfarancett, —  After  dcutli  from  erysipelas,  the  internal 
organs  present  ncthini^  thut  is  elmracterihtic.  As  in  nil  diseases  necoiii- 
pnnied  by  high  fever  !in<i  seneral  blood-poisoning,  Ihe  epithelium  of  tlur 
kidneys  and  liver  is  I'ound  in  a  sL'tte  of  cloudy  swelling,  and  the  spleen 
is  in  some  cases  etdarged.  The  lungs  are  usually  congested.  Soraeiiroe* 
marked  post-mortem  Htaining  of  the  blood-vessels  and  organs  is  f'niinl 
very  soon  after  dt-atli,  and  occasionally  small  pctchin?  are  sc  ' 
beneath  the  si'rous  membranes,  it  has  been  lately  stated  by  LnU-- 
that,  at  the  advancing  line  nf  the  rash  in  cninneous  erysipelas,  the  lyni- 
pbalie  vesnels  and  spaces  of  the  skin  are  found  to  he  parked  with  miauic 
organisms  (micrococci),  which  are  not  present  wLlmi  the  eni|)tion  i« 
receding,  or  in  the  parts  over  which  it  has  passed;  but  this  assertiou 
requires  confirmation. 

I)iAaN08i8. — The  diagnosis  of  the  various  forms  of  erysipelaa  is  gene- 
rally  easily  made.  From  the  vxanthwioia^  it  is  distinguished  by  lb« 
charactcroflhc  eruption,  its  limited  extent,  and  usual  complication  with 
injnry.  From  injiammofion  of  (he  vtini'  or  of  the  obsorhfnti<^  ihe  diag- 
nosis is  not  always  easy,  more  especially  as  the  two  conditions  I'rcqnenlly 
co-exist.  If  it  be  a  vein  that  is  infliuncd.  The  general  absence  of  mtv 
neouB  reilness,  the  existence  of  a  Imrd  round  cord,  nnd  the  ten- 
alotig  the  conrse  of  the  vessel,  are  sulHcient  to  estalilisli  the  di:i . 
in  tiinaniMialiou  of  the  absorl>enls,  the  redues-i  is  not  ttuiform,  but  l-ou- 
sists  ot  a  number  of  small  and  separate  red  streaks,  runidng  in  thedirec- 
linn  of  the  lyinplialics,  and  atlecting  the  glnn»ls  tuwnrds  whicli  tliev 
eouise.  These  two  affections,  lutwever — erysipelas  of  the  skin  uii'l 
inflammation  of  the  absoitients — are  almost  inv.Hriably  conjoined;  hcan> 
a  deHnite  diagnosis  is  not  of  much  importance. 

J'koonosis. — The  prognosis  in  erysipelas  Is  always  grave.    It  may  Iw 
dangerous  to  the  part  aftecied.  or  to  the  lil'e.     The  cellulo-cutrt      ■ 
variety  is  very  dangi-rons  lo  both  ;  more  especially  if  it  be  iraufn 
it  nllfct  the  head  or  parts  in  which  tlif  areolar  ti><sue  is  nhunilani  at»i 
lax,  an  Ihi- scrotum  and  orbii.    Thtre  may  be  special  danger  even  in  tlitf 
8lighti*r  forms  of  ervsi|wlas  from  the  seat  ol  the  alfeclion,  or  of  n^; 
when  ullackinj<  the  fauces.    One  great  cause  of  danger  in  erysipri 
that  ifuders*  it  so  depressing  to  the  strength  and  so  fatal  a  di-M 
its  constantly  progre?4sive  tendency,  so  that  whilst  fading  on  om 
continues  to  exicml  on  the  other.     Nf>  interval  of  time  is  thn* 
constitutional  ridly,or  for  recovery  of  strength.     The/orr«  o/  r 
eai*e  influences  greatly  the  result;  the  cutaneous  variety  being  att«ni)cv^ 
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with  least  (lunger,  the  cellulnr  with  the  most.     The  HAn^er  in  eryftipelas 

Ijrill  <)e|>4!n<l  greatly  upon  whelher  the  diseasfi  he  traumaiic  ov  itUopathic, 
Whe  Irntimntic  la  iiiflnitcly  Uiu  most  <Inn<reroii3.  Thid  is  prubahly  <.hie 
io  the  admission  of  air,  hiuI  the  acc(>Mi|>anyii)}j^  organic  matter,  iido  the 
intlAmefi  relliiUr  tissue  tliroiijzh  the  woiiixl.  The  same  conUitioi^  imleed, 
HiHt  ronfU't'A  an  ojten  wottiul  much  more  dangerouH  Uiaii  a  siihciitJiiteouA 
bne,  ri*U(iers  tiatiniatic  infirutuly  more  fatal  than  iiliopathiu  ery-^ipelaa. 
Much  also  depends  on  the  seat  of  the  affection:  that  attacking  the  head 
and  lower  liinlis  Iwin^f  the  most  daiiieei*«Mis;  encephnlili:}  being  apt  to 
enaue,  when  the  head  is  nflVcLed.  When  the  legs  are  extensively  impli- 
cated, shmuhing  of  the  skin  and  areolar  tissue,  with  denudation  of  the 
Ixmes  and  destrnction  of  the  joints,  may  occur.  The  dise^ise  in  all  its 
^^orms,  is  most  dangerous  at  either  of  tlie  ej-tremcB  of  life.  If  the  cotiBli- 
^m^uJion  be  «ound,  very  extenbivc  niis^-hicf  may  bo  recovered  from;  if,  on 
the  other  hand,  ii  be  depreflHcd  or  broken  by  want  of  the  neeeasanes  of 
lirL%  Ih'  fatigue,  ovet-exuttion,  or  iiidnli^ence  in  stimulants,  a  very  slight 
iinoiint  of  diiiiease  may  prove  fatal.  The  m(»at  tiangerous  complication 
if  ery8i|>ela3,  and  one  whiih  when  it  exists  almost  precluiles  the  hope  of 
reciivcry,  is  chronic  dii*tfaite  of  the  kidneyx,  either  in  tlie  form  of  the 
grnnubir  coniracLed,  or  of  the  large,  white  kidney,  with  albnmtnuria.  I 
liave  never  seen  any  patient  laboring  under  these  (Useases,  and  attacked 
with  traumatic  erysipelas,  escape  with  lifu;  the  sloughing  and  supjiura- 
tion  running  on  unchecked  by  any  treatment  that  could   he  adopted. 

BThe  particular  ti/pf  which  the  erysipelas  may  assume,  and  the  occur- 
rence of  gnstro-intestinat  or  pulmonary  com plicaltuns,  will  also  seriously 
nflVct  the  result. 

Trkatmknt. — Preventive  Measures. — .The  occurrence  of  erysipe- 
^^fts  is  best  guarded  against   by  attention  to   hygienic  mea-sures,  more 
^Kmrticulatly  proper  ventilation  with  pure  air,  and  Ihe  avoidance  of  over- 
crowding of  patients.     Jn  hos|)ilats«  erysipelas  might  l>e  produced  at  any 
time  by  want  of  attention  in   these  respects,  and  the  frequency  of  its 

(pc'currence  may  most  materially  be  lessened  by  careful  regulation  of  the 
llygienic  conditions  that  surround  the  patient.  With  eveiy  care,  how- 
ever, erysipelas  can  never  be  completely  eradicated  from  surgical  wards, 
M  it  is  often  epidemiCf  brought  into  the  hospital  from  without,  an<l  in 
many  cases  the  conditi(*ns  that  Iciul  to  its  development  have  influenced 
^_thc  patients  so  deeply  before  there  admission  into  hospital,  that  no 
^■ttubsequeut  attention  can  prevent  its  occurrence  afterwards.  It  often 
^'happens  that  erysi[>ela9  is  unusually  frequent  iu  certain  wards  and  even 
in  certain  beds,  its  |>ersistence  in  these  respects  will  be  found  to  be 
owing  to  some  local  cause,  such  as  the  emanations  from  a  drain  or  dust- 
bin, on  the  removal  of  which  the  disease  will  cease.  Scrupulous  attention 
to  cleanliness  also  on  the  part  of  nurses  and  dressers  should  be  eiif(»rced, 
and  tlie  latter  should  not  be  allowed  to  go  straight  from  the  dead-house 
to  the  ward  without  previously  washing  their  hands  in  some  disinfe<aant 
or  antiseptic  solution.  When  erysipcla**  has  already  occurred,  its  further 
spread  may  be  prevented  by  isolating  the  alfeclcd  patients,  and  at  once 
taking  active  measui-es  to  purify  the  ward  from  which  they  have  been 
remove<l. 

The  Curative  Treatment  of  erysipelas  must  always  be  conducted 
with  reference  to  the  low  character  of  the  local  inflammation,  its  tendency 
to  run  into  suppuration  and  gangrene,  the  asthenic  type  that  the  con- 
fltitutional  fever  rea<lilyassumes,and  the  frequent  complication  of  viacoral 
inflammations  of  a  congestive  form.  The  apparent  intensity  of  the  local 
inflammation  must  not  lead  the  Surgeon  into  the  fatal  error  of  employinf^ 
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nn  ovcr-BCtive  flTiliphlo^ifitic  trcntment,  more  pnrticrtlftrly  if  Uie  <3iwfl 
Ite  epidemic,  when  it  nlwaya  afisnmeB  a  low  type.  It  N  especially  )H 
yioriaiit  to  look  lo  the  rutnrc,  and  to  renieraUer  thai,  if  ooLive  ileplet<|H 
me:iaures  Ik;  cniplnyetl  early  with  n  view  oriesHening  liie  present  di.seifl 
it  will  be  nt  the  risk  of  indiieing  more  extensive  Hluii^hing,  ami  |»i'rli^| 
nf  lowering  the  patient's  powerH  to  sneh  a  degree  as  to  prevenV  his  l*^fl 
ipg  up  under  the  depressing  influence  of  the  ulterior  conse<)iicnce9  V 
the  disease. 

Treatment  of  Cutaneous  or  Simple  Erysipelas. — The  treatmqt 
required  is  e8senli»lly  of  a  toiuc  and  Htimulatinir  eliaracter.  Th«  ptH 
ci)>nl  me'licinnl  remedies  consist  of  Imrk.  quinine,  iron,  and  ammodH 
If  theiv  be  much  tliirsl,  these  remedies  mny  he  given  in  an  eflervese^| 
form.  But  in  any  ease  they  should  be  administered  in  fi*cqnout  doifl 
In  many  of  the  Inw  forms  of  erysipelas,  medicines  are  not  wtll  honH 
the  sloniHch  rejecting  lliem ;  and  then  1  have  s^oen  the  best  poesibloM 
suits  follow  the  free  administration  of  the  brandy-and-cgg  mixturi.',^ 
whieh  1  am  in  the  habit  ol'trnsting  in  tlie  mnjority  of  these  eases.  Diiriny 
the  progress  of  the  disease,  simple  purgatives  mnat  be  given  from  tifM 
lo  time.  In  antemic  and  cachectic  individ»>ftl3  no  remedy  exercises  ^ 
iK'nelieial  an  influence  as  the  tincture  of  perchloride  of  iron,  adminislelfl 
in  doses  of  twenty  nnnitns  every  third  or  fourth  hour.  ■ 

The  Local  Treatment  of  this,  as  of  every  variety  of  erysipelas,  >>fl 
equal  importance  with  the  constitutional  mauagcmettt.  In  slightcs^^ 
Ibe  part  should  be  covered  with  flour  or  starch  powder  dusUsI  over^f 
In  the  more  severe  forms  warn)  applications  assidiioimty  contiuil^| 
especially  poppy  and  clinniomilc  fomentations  applied  by  means  M 
rtnnnels  or  Bpongio-piline^ntTonl  the  greatest  possible  relief.  Vnh\  lotidH 
tlinidd  never  nn<ier  any  circunisiances  he  employeti ;  they  not  on\y  les*e» 
the  vitality  of  the  part,  and  thus  favor  local  shjughing,  but  they  maj 
chance  to  cause  a  retrocession  of  the  disease,  antl  the  consequent  i^llH 
tion  of  some  internni  organ.  The  U>cal  altstraction  of  bi»M»d  and  S 
serum  from  the  inflnmod  part,  by  the  plan  introducetJ  hy  Sir  K.  Dobn^^ 
of  rnpiilly  making  with  the  point  of  a  liincet  a  large  number  of  sf^H 
punclnrcM,  from  a  quarter  to  a  half  an  inch  deep,  is  of  ujucb  value, ^B 
le«tseniiig  the  tension  and  swelling,  anil  conseqtiently  diminishing  flV 
inlhimniatory  action  ;  a  hot  fomentaliim  cloth  or  a  poultice  should  be 
laid  over  the  punctni-es  so  as  l*>  encourage  bleeding,  and  the  escape  A 
f^eriim.  Astringent  a)4>lications  to  Oie  inflamed  surface,  such  as  a  slrOH 
solution  of  the  nitrate  of  silver,  arc  recommended  by  some  SurgtHifflP 
I  have  seen  them  rather  extensively  employed  in  former  years,  but  nnt 
with  any  very  marked  success.  A  boundary  line  of  nitrnte  of  stlveriM 
occasifinally  drawn  around  the  inflamed  part,  with  a  view  of  check^| 
the  extension  of  the  disease.  I  have  often  done  thts«  and  seen  it  doS 
by  others,  but  never  apparently  with  any  bmcflt;  and  have  i»ow  diM^H 
tinned  tlie  practice  as  an  useless  source  of  irritation.  If  the  di8<*ifl 
have  attru-ked  one  of  the  limbs,  the  application  of  a  bandage  ia  ocCfl 
uioually  necessary  after  the  disappearance  of  the  ery»i|>elas,  in  onleriB 
remove  the  cedema  that  remains,  and  to  support  the  softened  «nd  wealcvl 
tissues. 

In  the  Treatment  of  Oellulo-cutaneoua  iBrysipelaa,  mom 
energetic  constitutional  ftud  local  means  are  required,  in  the  earlj 
stage,  our  object  is  to  prevent  the  inflammation  from  running  into  gnn* 
grene  of  the  affected  tissue.  The  fever  being  at  this  perind  commu»ly 
Hlhenic,  the  more  active  administration  of  purgatives,  antimoiiisb.  "f 
i'dervescent  valines  ia  required.     1  have  uever  ^eun  ucase  in  which  b^ooAr 
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letting  was  required;  and  depressincr  remedies,  such  as  salines,  should 
Iw  given  witL  gient  caution.  Medicinal  tonics  and  dietetic  Htiniultints 
require  to  be  given  early  and  late.  As  tbe  diseaHC  advances,  niid  symp- 
toms of  more  or  less  depression  come  on,  it  may  be  necessiiry  to  effect 
tbftt  grndual  change  to  a  more  stimtilnting  plan  of  treatment,  whidi  has 
Already  l)ecn  described  in  speaking  of  the  manRgement  of  inflammatory 
fuver.  In  doing  tliis,  the  pnUe  ami  the  tongue  muat  he  our  guide-i;  as 
the  one  becomes  feebler  and  the  other  browner,  ao  must  ammonia,  bark, 
and  e8|X!cially  port  wine,  and  the  lirandy-and-*'gg  mixture,  be  adminis- 
tered. In  the  more  advanccil  HinguB  of  the  diHea»e,  when  sloughin:^  and 
6U|)puration  ate  fully  established,  our  sole  object  must  be  by  nourishing 
diet,  and  the  use  of  stimulants  and  tunics,  mure  particuluily  the  tinc- 
ture of  perchloride  of  iron,  to  bear  the  patient  ihroagh  the  depression 
and  subsequent  hectic. 

The  Loral  rrpa/me/i^  of  cellnlo-cutaneons  or  phlegmonous  erysipelas 
must  be  conducte<l  on  essentially  the  same  f>lan  as  Uiat  of  the  cutaneous 

tTsricty,  though  with  more  active  means.  The  part  affected  must  be  kept 
ml  rest,  must  be  elevated  if  it  be  a  lindi,  and  have  hot  chamomile  and 
poppy  fomentations  assiduously  appliefl,  cold  )>eing  more  prejudicial 
here  even  than  in  the  form  of  the  disease  last  described;  in  this  way, 
the  swelling  and  tension  may  perhaps  l>e  remrfved,  and  tlie  sluughing  of 
the  areolar  tissue  prevented  In  tiie  mnjoriiy  of  cases,  however,  other 
means  will  be  required  to  effect  this,  and  with  this  view  none  are  moie 
efficacious  than  inciAions  made  into  the  part;  by  tho.ie  an  outlet  is 
afforded  for  the  liloo<l  and  effused  serum,  which  by  distending  the  ves- 
sels and  cells  of  the  pai*t,  produce  strangulation  of  the  tissues  and  con- 
sequent sbiughing.  This  rande  of  practice,  originally  introduced  by  Mr. 
C  llutcbiuson,  is  generally  allowed  to  bo  the  most  effectual  means  wo 
possess  for  the  />r(ftvrt/fr>ii  of  sloughing ;  hence  the  incisions  should  be 
made  early,  before  ther«  has  been  lime  for  the  tissues  to  lose  their 
▼itality.     So  soon,  indeed,  as  they  have  become  biawny,  indurated,  and 

i  tense,  incisiuns  properly  made  and  placed  will  afford  the  greatest  possi- 
ble relief  to  that  part  and  the  patient,  taking  down  the  tension  by  the 
Bnping,  and  the  swelling  b^^  the  exit  they  afford  to  blood  and  serum. 
Much  difference  of  opinion  has  existed  among  Surgeons,  as  to  the  extent 
to  which  incisions  should  be  practised  in  these  cases;  some  recommend- 
ing that  one  long  cut  shoubl  l)e  made  through  the  inflamed  structures; 
others  contending,  on  the  contrary^  that  a  number  of  small  incisions 
l>etter  answer  the  proposed  end.  The  objections  to  the  long  incision  are, 
that  so  considerable  a  wound  not  only  inflicts  a  serious  shock  to  the 
system,  but  that  the  loss  of  blood  fmrn  it  may  be  so  great  as  to  t)e  fatal 
— cases  having  occurred  in  which  life  has  been  lost  from  this  cause,  or 
the  hft*motriiagc  has  been  arrestetl  only  by  the  ligature  of  the  main  artery 
of  the  limb  ;  and  also  that  a  single  long  incision  does  not  relieve  tension 
BO  effectually  as  a  number  of  smaller  ones.  Ttiese  prcveiiiive  incisions 
consequently  should  be  of  limited  exient,  from  two  to  three  inches  in 
length :  at  most  they  should  not  extend  deeper  than  into  the  gelatinous- 

t looking  snitcutaneous  areolar  tissue,  unless  it  happen  that  the  disease 
have  extended  beneath  the  fascia,  when  they  may  also  be  carried  throuuh 
It.  South  recommends  that  the  incisions  should  be  so  arranged  in  fours, 
I  I  as  to  encl jse  u  diamond-stiaped  space,  ami  states  that  in  this 

'    I  I    way  the  greatest  relief  is  given  to  the  tension  of  the  part. 

I  Atier  the  incisions  have  been   made,  the  part  should  l>e  well 

poulticed  and  fomented,  so  as  to  facilitate  the  csi'npe  of  serum.  As  it 
U  Dot  the  olject  of  the  Surgeon  to  draw  blood  in  those  cases^ou^  >x>^ 
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Hue  Hmount  of  li«emorrhage  should  l>e  arreRteil  by  plugf^in^  tlio  worn 
Mtii'li  Mooil  rnay  lie  saveil  l»y  clcvntitig  llie  limb  and  n|>|>l,viiig  a  toui 
quel  U'fore  using  llie  knile,  but  il  is  l«elter  not  to  employ  Kaumi 
bojidiiire,  lor  Il'iir  of  (Iriviiip  Ibo  iiiilu'iiUby  iuflHiuiimU)ry  products  ii 
Ihe  circulation.  In  those  eiines  in  wbioh  the  (ViBcaee  is  not  alrea<ly  c< 
pliciiteil  with  nn  open  wouml  nnil  deoomiJOsing  (lifteliniges,  gieal  ft<V 
tflge  will  beflcrivctl  from  lheen»pIoyn»eiit  ol*  Lister's  antiaopiie  tiressii 
thus  preventing  the  fleeom|K»sition  ol'  the  effufted  inflammatory  flu 
which  nil  up  the  nroobtr  tissue  expoRod  hy  the  incisions.  Uefure  mnkil 
the  incisions,  the  liinh  should  be  well  fonncnted  for  a  quarter  of  an  lioiir 
with  clothH  wetted  with  a  hot  solution  of  carbolic  acid  (I  to  40),  T| 
tourniquet  is  then  applied,  nnd  the  incisions  made  under  a  spray  of 
bolic  ncid.  To  arrest  excessive  bleeding,  the  wounda  must  Ixr  pluj 
with  carbolic  acid  gauze.  The  treatment  is  then  conducted  aecordii 
to  the  rules  biid  down  when  describing  the  antiseptic  method.  If 
rtccessaries  Tor  Lister's  dressing  be  not  at  hnnd,  the  piirt  may  Xhs  wrap| 
in  hot  oakum  poultices,  or  dressed  with  some  other  disinfectant  nppll 
tion.  After  suppuration  and  slougtiing  have  taken  place,  as  iiidical 
by  a  boggy  feel  ol'  the  parts,  free  incision  shouhl  bo  miide  in  onlcr  to 
out  ]uis  and  sloughs.  Alter  thitt,  the  skin  will  often  be  found  to 
greatly  undermined,  blue,  and  thin,  with  matter  bagging  in  the  mi 
dependent  parts;  if  so,  ei^ress  must  be  made  for  it  by  free  couni 
openings,  ajid  drainage-lubes  inserted  as  required.  During  the  al 
treatment,  frequent  dressing  is  necessary  to  prevent  an  accumulation 
pus,  and  the  sloughs  must  be  removed  as  thoy  form.  Cure  should 
taken  not  to  destroy  any  ol*  the  vascular  connections  of  the  skin  wl 
subjacent  parts ;  but,  in  order  to  get  proper  cicatrisation,  it  will  oi 
be  found  necessary  Lo  lay  open  sinunes,  or  to  diviile  bridges  of  unhenltbl 
and  blue  integticuent  stretchiiiir  across  chasms  left  by  the  removul  uf  tltc 
gangrenous  areolar  tinsue.  If  the  loss  of  substance  l>e  great,  the  cit-a- 
trix  that  forms  may  be  weak,  imperfect,  or  so  contracted  as  to  iKM-.i-^ioo 
great  deformity  of  the  limb.  In  other  cases,  again,  the  di»eai»cd  »l:ib' 
of  the  bones  and  joints  may  be  such  as  to  call  for  ultimate  ampntittifjo^ 
cither  in  consequence  of  the  local  dt^formity  and  annoyance,  or  in  oi 
to  free  the  constitution  from  a  source  of  hectic  and  of  irritation, 
all  circumstances,  the  patient's  health  will  usually  continue  in  n  foct 
And  shattered  state  for  n  considerable  time  after  recovery  from  this  fol 
of  erysipelas,  requiring  change  of  air  and  great  attention  lo  hubiU' 
life,  a  nourishing  iliet,  Ac. 

In  the  Treatment  of  Cellular  Erysipelas  it  is  usually  nccoAM| 
to  administer  stimulants  early;  amnionia.  wine,  or   iMandy  may  1m 
quired  from  the   very  first.     The  Surgeon   must  judge  of  this  hy 
constitutional  condition  of  the  patient,  »nd  more  particularly  by  ihe  st 
of  his  pulse  anil  tongue.     The  Loral  Treatment  is  precisely  of  the  aa( 
kind  as  that  adopted   in   phlegmonous  erysi|>elas,  except  that  \\w  i» 
sions  require  to  1x3  made  earlier  and  perhaps  more   freely  ;  in  all  olt 
respects,  there  is  no  diderenoe  between   the  general  m&nagemeul  of  tbc 
two  forms  of  the  disease. 

Special  Forms  or  External  Erysipklas. — Erysipelas  of  Newly 
born  Infants  is  occasionally  mot  with,  more  (wirticularly   in   ly'»-    ' 
hospitals,  or  in  situations  where  the   mother  and  child  arc  ex[»' 
depressing  causes  of  disease.     Il  usually  np]>ears  a   few  days  nii" 
birth,  at  tlrHt  about   tlie  abdomen  and  genitals,  and  soon   spreads  <>* 
the  whole  of  the  bo<ly,  being  characterised   by  a  duftky   redness,  "l'* 
rapidly  runs  into   gangrene  of  the  affected  tissuus.     it  has  bevu  ^^ 
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arine  fram  inflnmmntion  of  the  umbilical  vein,  or  of  the 
Mlicirs  itself.  It  is  cxiromely  fatnl,  owing  to  the  feulile  vitality  of 
c'liild^  and  preHenta  tint  few  pointH  for  trrntmcnt;  clianj^e  of  air  and 
of  nursing,  with  the  ndmiiiiHtrulion  of  a  few  dropn  of  spirits  of  ammonia 
or  brandy  frnm  time  to  time,  being  all  that  uan  be  done. 

Erysipelas  of  the  Orbit  may  oci-nr  primarily,  or  aa  the  result  of 
extension  of  tho  disease  from  the  neighboring  structures.     It  is  dan- 
gerous, ond  often  fatal  from  encephalitis.     It  commences  with  a  violent 
^deep-dcated  pain  at  the  base  of  the  orhit;  the  conjunctiva  Iwicome*  in- 
Bjected  and  ocohymosed,  the  eyelids  are  greatly  swolten,  rod,  and  tvdema- 
^'toua ;  llie  eyeball  protrudes,  and  vision  is  impaired  or  sltogether  lost. 
Symptoms  of  ccrpi>i*al   tnHnmmation   now   set  in,  and   the  patient   be- 
comes delirious  and  often  sink^s  comatose. 

The  Treatment  consistH  in  fomentations  with  early  and  free  in- 
cisions into  the  orbit,  made  by  pushing  a  lancet  flat-wise  between  the 
eyeltall  and  the  orbital  walls,  through  the  indanied  conjunctiva,  the 
eyelids  iiaving  iircvinnsly  l»ccn  everted.  In  this  way  tnttammatory  cffu- 
aions  and  pus  may  l;»e  evacuated  Destructive  abjK'csses  of  the  orbit, 
possihty  of  an  cryHiiielalous  origin,  occasionally  occur  in  the  puerperal 
Btate.  requiring,  when  practic^iblc,  iho  free  evacuation  of  the  pus,  in  the 
way  jiiat  meniionetl. 

PhlegmoDous  Erysipelas  of  the  Head  is  of  very  frequent  occur- 
rence from  slight  injuries  or  operntions  ahout  the  scalp  and  fare,  more 
parlicutarl}^  in  cldcily  people  and  those  of  nuhealtliy  constitution.     In 
his  form  of  erysipelas  there  are  two  special  source*  of  danger;  one  is 
Blouglunir  of  the  occipitu-frontalis  muscle,  the  other,  iiitlammiiLion  of  the 
membranes  of  the  brain.     Tlic  occipito-fronulis  muscle  rarely  sloughs, 
except  in  cases  of  traumatic  erysipelas  of  the  head.     It  then  loses  its 
Itality  in  consequence  of  the  suppuration  of  the  deep  plane  of  areolar 
ue  lying  between  it  and  the  cranium,  and  encephalitis  occurs  appa- 
ntly  by  the  exteuHion  of  the  intlammation  inwards. 
The  /V«y(/«oW«  of  erysipelas  of  tlie  head  will  often  greatly  depend 
npon  its  origin — whether  traumatic  or  idiopathic.     When  arising  from 
wound,  it  is  very  cuiuuKinl)'  fatal;   when   it  is   idiopathic,  it   is  very 
seldom  indeed  tbllowed  by  tieath.     Thi»  difl'ereuce  in  the  termiualion  of 
the  two  varieties  of  the  tlisease  is  owing,  I  believe,  to  the  great  tendency 
to  suppuration  and  deep  sloughing  of  the  8calp  in  cases  of  wound,  and 
the  infreqnency  of  this  occurrence  when  there  is  no  breach  of  surface. 

In  the  IWatment  of  this  affection,  active  means  are  more  frequently 

required  than  in  the  management  of  other  forms  of  erysipelas.     But  in 

,very  many,  ]>erhnps  I  may  say  in  most  instances,  the  disease  is  asso- 

ittted  nith  more  or  less  asthenia,  and  then  the  tonic  and  stimulating 

Ian   of  treatment   is  attended  by  the  best  results.     With  a  vi«»w  of 

reventing  ttloughing  of  the  musi'les.  a  free  crucial  incision  should  t>e 

made  Uiriiugh  the  scalp  down  to  the  bone;  the  head,  of  course,  having 

been  8liaved  at  the  onset  of  the  disease.     Bagging  of  matter  must  be 

prevented   by  free  cnnnter-openings,  and   the  application  of  pads  and 

bandages,  wherever  it  is  likely  to  occur.     Uowever  much  the  scalp  may 

be  undermined,  or  the  bones  of  the  cranium  exposed,  adhesion   usually 

takes  i>lace,  aiul  the  vitality  of  tlie  parts  is  preserved. 

Phlegmonous  Erysipelas  of  the  Lips  and  Side  of  the  Face 
and  Neck,  of  a  |»cculiarly  fatal  character,  oecasionally  occurs  in  young 
people  otherwise  apparently  healthy.  It  begins  witli  a  pimple,  bleb,  or 
Tesidc  on  the  lips  or  nose.  This  is  occasionally  atlributcil  to  ilic  sting 
of  aouie  ijuect,  or  possibly  to  inoculation  from  a  carion-tly.     It  is  hut^ 
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painful,  and  itcbing;  from  this,  aa  from  a  focns  oT  miacliier,  the  dlaciM 
spieiuls  rnpiiUy,  usually  invoU'inp  one  side  of  the  fuce  only.  Tlie  par6 
bccoiuu  brawny,  red,  and  pnrplisb,  greatly  ewolU'U,  and  pAinOil.  The 
constinitional  diftHirl>ance  is  v<tv  great.  Irritative  fever,  rapidlv  a»- 
8uniini£  a  low  form,  sets  in  ;  and  doatti  commonly  results  in  from  forty- 
fight  hours  to  six  day**,  rerovery  rarely  oecnning.  This  disoaw?  has 
some  resi'mblahee  to  malignant  |)iistule,  but  never  runs  into  siippirrntioii 
or  slouch.  Henee  1  do  not  tliink  that  it  can  justly  be  consiileretl  a 
carluinoiilar  infl:imniation  of  the  face,  tinder  which  term  it  lia^  been 
described.  Its  whole  eonrsc  and  the  api^enrancu  of  the  inOamed  part 
rather  indicates  its  erysipelaloiis  nature.  Death  ustially  ensues  in  from 
forty-eight  hours  to  live  or  at  niost  six  days  after  invasion.  The  filal 
result  is  preceded  by  rigor**,  and  is  evidently  due  to  bbiod-poisoninj^of 
a  rapid  and  aggravated  character.  The  infection  of  tlie  bUnrtl  t^ke* 
place  thrttugh  ttie  large  venous  anastomoses  of  the  side  of  the  fiu:c, 
which  are  |H'cnliftrly  patent,  occurring  in  the  dense  areolar  and  flttro- 
celkdar  structures  in  which  they  ramify.  Treattueut  has  little  f tll'ct  in 
Staying  the  i*rogre.ss  o(  this  terrible  malady.  Dietetic  stiuiulanl*. 
strung  support,  and  tonics  are  indicated.  Free  incisions  might  t»o  of 
Bcrvici',  but  tiic  situation  affected  prevents  the  possibility  of  their  cm< 
ployriKMit. 

DitfUse  Cellulitis  of  the  Submaxillary  Region  has  been  spe- 
cially described  by  Bickerstelh,  After  the  exposure  to  the  bent  and  coM, 
great  inflammatory  swelling  rapidly  seta  iu  at  the  forepart  nf  the  neck 
ami  uniler  the  angle  of  ihf  jaw;  these  parts  become  diffusedly  brawny; 
unless  ruliff  be  atfordefl,  tieath  will  rapidly  ensue  from  sutfucalion,  lli« 
disease  spreading  to  the  root  of  the  eiiiglottls,  and  producing  tcdcuia 
glotlidis. 

The  Treatment  consists  in  making  a  free  incision  in  the  mesial  li 
from  the  ehin  tu  the  os  hyoides,  through  llie  innilraied  parts,  fr 
which  a  thin  dark  serum,  but  no  pus,  will  be  seen  to  exude  T 
incisiori  must  I>c  carried  to  a  depth  of  two  inches  or  more  liiwniiU  tl 
base  of  tlie  tongue,  keeping  carefully  to  the  middle  line,  until  the  wli 
ol'the  brawny  inllliralion  has  born  divide<l. 

Erysipelas  of  the  Scrotum,  the  '*  inflammatory  oedema,"  so  « 
desciibed  by  Liston,  is  of  freipieut  occurrence,  as  the  result  of  wonm 
ulcers, and  other  sources  of  irritation  in  this  ncighborhooil.    The  scrota 
SNvclls  to  a  large  size,  being  uniformly  red,  but  with  a  semi-transpA' 
glossy  appearance,  pitting  rendily  on  pressure,  arid  feeling  somevrhat 
and  doughy  between  the  fingers:  the  inleguments  of  the  peuiv  nre 
grently  swollen  and  a'detnaious.  and  sometimes  Iht;  inflammation  axUfti 
to  the  areolar  tissue  of  the  cord.     The  chief  (.liaracleristic  of  this  f*ii 
of  erysipelas  is  its  tendency  to  run  into  slough  without  any  pivvt 
bntwny  or  tense  condition  of  the  parts;  the  dartos  becoming  so  <h;^ 
tended  with  sero-plnstic  fluid  that  tlie  circulation  through  it  is  arrcst*^^* 
and  its  tissue  loses  its  vitality      When  on   incision  is  made  into  it  "* 
this  state  it  scarcely   ble*  d»,  and   the  sides  of  the  wound  preaeut 
yellowish-white  gelatinouH  appearance. 

The  Treatment  of  erysipel:is  of  the  scrotum  consists  in  makin 
free  incision  about  four  inches  iu  length  froui  behind  ftirwnrd.-* 
each  side  of  the  septum,  taking  care,  of  course,  not  to  go  so  deep  a^ 
wound  the  testes;  the  part  must  then  be  supported  on  a  pillow, 
well  poulticed  and  fomented.  If  this  Incision  be  not  made  at  one 
great  part  or  even  the  whole  of  the  scrotum  may  slough  away,  Icnv 
the  testes  and  cord   bare;  in  Ihcse  unpleasant  ctrcumstsnccs,  howcV 
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tlie  part*  will  often  with  great  rapidity  cover  themselves  with  a  new 
integument.  The  a'tlemu  of  tlie  \)et\\a  uHually  subsitles  of  itself,  oi* 
afier  making  a  few  pimcttires  in  it;  sliould  ita  integumentA,  however, 
threaten  lo  slough,  a  free  iucieion  muat  be  made  into  ib|  or  the  pre- 
put!e  be  nlit  up. 

Erysipelas  of  the  Pudenda  ia  occasionally  met  with  in  ill-fed  unr 
hctihiiy  t'liihlren  in  wh<»m  eleniilineHS  is  ni'glecLcd.  The  parta  become  of 
a  dusky  or  livid  red^  swell  considerubly,  and  quitkly  run  into  gau;^rene. 
which  spreuda  up  the  abdomen  or  <lowu  the  nules.     It  may  prove  fatal 

*by  indiK'iojj  poritimitis  or  exhaustion.  In  the  Treatment^  ammonia, 
baik,  and  tlie  chlorate  of  potash,  with  good  nourtHhment,  an<l  a  little 
wine,  are  the  principal  moans,  at  the  same  time  that  yeast  or  chlorinated 
pouliiceA  are  applii^d  locally. 

Erysipelatous  Inflammation  of  the  Fingers,  or,  as  it  is  com^ 
xnonly  called,  Whitlovr,  is  a  frequent  attuetion  in  old  and  in  young 
people,  either  oec'iirting  spoutaneoutfly  in  eaehecLiu  constiintions,  or  as 

»an  accompaniment  of  renal  disease,  or  arising  from  tlie  irritation  pro- 
duced by  scratches,  punctures,  or  the  inocidalion  of  the  part  with 
poirionotis  or  putrt>»ccni  matters.  It  is  most  common  in  the  spriug  of 
the  year,  when,  indeed,  it  someticnos  ap|>ear9  to  be  epidemic 

That  whitlow  is  truly  an  ery.Hi|>elatou8  atfuctirm  of  the  tln;;rers,  appears 
l)e  proved  by  the  following  fat-ts  J.  The  causes,  whether  of  season, 
^infection,  or  l(H.'al  irritation,  are  the  same  in  both  affections.  2.  The 
lUrttilutional  disturliance  in  whitlow  is  always  very  severe  for  a  disease 
Lpparcntty  ho  slight,  and  assumes  the  same  character  of  B)>eedy  depres- 
lion  that  we  obac'rve  in  crvHipclas.  3.  The  intlammalion  of  the  affected 
Anger  is  invariably  ditfused,  never  bein^  bnumled  by  adhesion,  but 
always  tending  to  icrminate  in  suppuratimi  and  slotighintjf.  4.  So  sooa 
as  the  disease  spreads  beyond  the  affected  finder,  or  la  the  back  of  the 

I  band,  it  nssumeii  a  distinctly  erysiptihiious  appearance  and  character. 
The  inflammation  of  wldtlow  ia  in  many  cases  conHned  to  the  pulp  of 
|he  finger,  commencing  in  the  dense  culiub)-&brous  tissue  forming  this, 
End  ofum  arising  from  a  vt^.ry  slii^ht  injury,  as  the  prick  of  a  pin,  spjiu- 
ler,  but  not  nnfruipu'ntly  without  any  rccoy;nisablo  traumatic  cause.  Tlie 
|Kirt  becomes  extremely  painful,  har<l,  red.  ami  swollen:  it  then  suppu- 
rated to  u  limited  cxient,  with  some  sloughing  of  tlie  areolar  tissue.  lu 
many  cases  the  ungual  phalanx,  which  is  emlHidded  in  the  cellnlo-tibrous 
pidp,  necroses.  'Iherc  is  usually  some  inQammation  of  the  lymphatics 
of  tlie  arm;  and  not  unfrequenlly  a  gootl  deal  of  conslituiionul  fever 
And  irritation  is  present. 

tin  the  more  severe  cases  of  whitlow,  the  inflammation,  which  is  of  an 
xcessively  painful  character,  owing  probably  to  Lhc  tension  of  the  parts, 
xlends  to  the  sheaths  of  the  tendons,  and  then  constitutes  an  afl*ection 
ttial  ia  fraught  with  danger  to  the  utility  of  the  nir^er  or  hand.  The 
*vbole  linger  swells  consiilerably,  liecomes  red  and  tense,  with  much 
^lirobbing  and  shooting  pain;  the  inflammation  rapi<lly  extends  to  the 

tck  of  the  hand,  whicti  becomes  pntTy,  red,  and  swollen,  presenting  iho 
ilinary  characters  of  erysipulas.     Although  the  palm  be  greatly  swoU 
,1,  il  usually  preserves  its  natural  color,  or  becomes  dull  white,  owing 
tiO  the  grtrater  thickness  of  the  cuticle.     Pus  rapi<Uy  forms,  both  in  the 

Rj^er  and  lian<l,  and,  linding  its  way  into  the  sheaths  of  the  tendons, 
ivnds  up  the  fore-arm  under  the  annular  ligament.  There  is  usually 
%ku  l](ictU!ition  t<»  be  felt  in  the  rtn;;er,  even  though  pus  may  have  formed, 
liut  in  the  other  paits  of  the  hand  it  may  reailily  be  detected  in  the 
Msual  way.    in  these  cases  there  is  always  much  sloughing  conjolued 


688 


ERTSIPEtiAS 


with  the  suppuration  ;  tlieareolfti*  tinano  of  the  ftnpen*  nnd  hand,  the  U?n* 
dona  of  their  slieutlis,  ainl  the  pnlmar  fascia  heing  ail  more  or  les*  impli- 
ented.     In  some  etises  the  end  of  the  finder,  ns  far  as  the  first  phaUn^val 
Joint  or  the  middle  of  (lie  second  phalanx,  falU  into  a  state  of  ^niiijifnc 
and  has  to  be  separated.     In  niiiny  caaes  the  joints  of  the  Hnpt-n*  me 
destroyed,  and  tlie  plinlangt'S  necrose;  or,  if  this  do  not  happ^ 
tissues  of  the  part  mny  he  bo  matted  lo<:ether,  ns  the  result  of  hI*. 
and  Bnppiirntion,  thnt  riwjd  and  er^nlraeted  (Infers,  or  a  still'  an 
paratively  useless   hnnd,  may   he  prrmanenlly   loft.     Whitlow  ju: 
llie  little  finjjer  or  lliiimh  is  much  more  likely  to  ciiu^e  suppuration  m 
the  common  sheath  of  the  flexor  tendons  than  when  it  oeeurs  in  any  *if 
the  otlier  Bngers.     This  is  flue  to  the  I'aet  that  the  synovial  slicnth«nf 
the  flexor  tendons  of  the  thumb  and  little  finger  communicate  with  llie 
common  sheath,  while  those  of  the  three  other  lingers  do  not. 

In  the  Tj'eatment,  the  patient  should  \>e  well  purgt»il,  and  kept  uimn  t 
Btrietly  antiptilogislic  regimen  duiiug  the  early  stages.     At  the  Mine 
time  the  inflamed  finger  shonld  be  freely  leeeheil,  and  then  alteni!»lL'ly 
poulLicod  and  soiiked  in  very  hot  water,  lor  t*vc*nty-four  or  foriy-»'ii;lit 
hours,  being  kept  during  iht?  whole  of  this  time  in  ati  elevatetl  p<' 
In  this  way  the  inflammation  mny  he  sometimes  cut  short  at  iis 
should   it,  however,  continue    to   increase,  the   fingvr    becoming   hui4. 
with  much  throbbing,  a  free  |r>ngitinlinal  incision  must  at  once  Im?  mnde 
along  each  side  of  it,  so  as  to  relieve  tension  and  prevent  slon  _ 
this    procedure  slionlrl   never   be    omitted,   on   account   of  the    > 
tance  of  the  preservation  f>f  the  full  utility  of  the  |)art.     Local  )»n«*- 
thesia  of  the  finger  may  Ik?  produced  by  the  ether-spray.     The  inci'»iou 
is  best  made  from  the  proximal  towards  the  distal  end  of  the  (iiipT, 
so  that,  if  the  patit*nt  withdraw  the  hand  it  will,  as  it  weiv,  meet 
knife,  and  the  o|)ei-ntiou  of  cutting  will  be  facilitated   rnther  than 
vented.     In  making  these  incisions,  the  sheaths  of  the  tciiflons  shoiii 
if  possible,  be  avoided;  if  they  be  opened,  the  tcndoiiH  will  proha 
slough,  and  the  flnger  be  left  in  a  permanently  extended  and  ligifl  st 
The  finger  must  then  he  well  soaked  in  hot  water,  and  ponliired. 
thitt  way  the   inflammation    may    be   arrestee],  and   sloughing   happ 
avoided;  should,  however,  mutter  have  formetl,  it  mut>t  be  letoutssl 
accumulates.     The  dead  and  sodden  cuticle  shrudd  lie  cut  awHV  wl 
scissors,  as  it  fnnjuently  seriously  interferes  with  the  esen|>e  of  llie 
charges  and  slouglta.     Aller  the  ttpeuiug  has  been  made,  and  any  slouj 
which  may  liave  formed  has  c<»rae  away,  it  not  untVequeutiy  hnp|> 
tlmta  large  and  fungoid  granulating  mass  spouts  up;  this  will.hnifevi 
gradually  subside,  as  the  swelling  of  the  linger  goes  down  and  the  infl' 
mation  abates.     If  the  nail  liccomo  lof»senedf  it  had  better  l>e  reiniM'ff>l. 
09  it  may  otherwise  keep  up  irritation;  it  mtist  not,  however,  1m?  torn  off 
if  adherent,  but  merely  scra|jed  and  cut  away  ho  fwr  as  it   is  loo*c 
"When  the  whole  of  a  fltiger  is  atfccted,  the  hand  shonld  be  plai-ed  ofi» 
pasteboard  splint  as  Soon  as  the  inflamniHtiou  has  been  somewhat  sul)- 
ducd,  le^tt  contraction  of  the  affected  finger  ensue,  which  may  ev«ntui 
extend  to  the  neighboring  ones. 

In  o|K.'ning  a  deep  :»e»ted  palmar  al>sccs9,  there  is  danger  of  wonnHii 
the  branches  of  the  median  nerve,  the  superficial  prtbnar  areh,  ami  (I 
digital  arteries.  These  structures  may  all  be  avoiiled.nnd  the  o|KTnti< 
done  safely,  by  making  the  Incision  towards  the  head  of  A  mciacJirf 
bone,  upon  the  bone  itself  and  [mrallel  to  its  axis,  90  as  to  avoid 
digiial  interspaces. 

Wheu  the  joints  arc  implicated,  destruction  of  the  cartiUges  common 
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envttes;  yet,  by  position,  and  rest  on  r  splint,  a  tolerably  "seful  though 
Btiffenod  finger  mny  bo  rolaine«i.  When  the  bones  are  iniplicritefl,  some 
oi^eralive  pr*>oe<hire  usimlly  becomes  eventually  necessiiry.  If  the  ungual 
phalanx  alone  l>e  necrosed,  it  may  he  excised  through  an  incision  on  iho 
pahuar  side  of  the  finger,  the  pnlp  and  nail  being  left;  in  this  way  I 
bnvc  ofleu  pi-eserved  a  finger  that  must  otherwise  have  l>oen  removed. 
Arnpuiation  of  the  finger  at  the  metflear|K>-phalangeal  artJculntion  will 
usually  he  requiretl  when  the  second  or  proximal  plialanges  are  involved, 
though  here  partial  exi'ision,  by  cutting  and  scraping  away  the  (liseased 
bono,  may  soroetimeH  l»e  usually  done.  During  the  hiler  stajjes  of  these 
aflections^  tonics,  good  diet,  and  stimulants  will  be  required  for  the  rc- 
e»tabH»hment  of  the  health. 


p 


IMTEEINAL  ERYSIPELAS. 


By  Internal  Erysipelas  we  mean  those  forms  of  diffiise  fnflamma- 
lion  which  effect  the  Mucous  or  Serous  Surfaces,  or  the  Lining  Mum- 
brnne,  i)f  Arteries,  Veins,  and  Lymphatics. 

Erysipelas  or  Murots  Surpackh,— The  mucous  Irnct  that  is  chiefly 
affeclcil  by  this  disease  is  that  covering  the  fauces,  the  pharynx,  or  the 
larynx. 

Erysipelas  of  the  Fauoes  may  occur  in  consequence  of  the  disease 
spreading  from  the  head  and  face  to  these  parts;  or  it  may  commence 
as  a  primary  atfection,  occurring  perhaps  at  the  same  time  tliat  the  rash 
appears  on  tlie  cutaneous  surface  of  some  distant  part  of  the  lH>dy, 
When  the  fauces  are  erysipelatous,  they  present  a  bright  crimson  or 
scarlet  color,  with  some  swelling  and  thickening  of  the  soft  palate  and 
uvula  ;  the  patient  also  most  commonly  has  some  huskinessor  complete 
lose  oT  voioc,  and  occasionally  some  croupy  symptoms.  At  tlie  same 
lime  there  is  a  good  deal  of  low  constitutional  fever,  wiib  a  puni^ent 
hot  skin  and  quick  pulse.  This  form  of  erysipelas  is  |>ecnliaily  conta- 
gions, and  occurs  not  unfrequenlly  in  the  attendants  or  those  wlio  aro 
laboring  under  some  of  the  other  varieties  of  the  disease;  of  this  1  have 
scon  numerous  instances.  In  many  cases«  also,  it  is  epidemic,  spreading 
through  a  house  and  nlfi*oting  nlmost  every  inmate. 

Treatment. — The  best  results  are  obtained  by  sponging  the  inflamed 
parts  freely  with  a  strong  solution  of  tlie  nitrate  of  silver ;  and,  if  there  be 
much  constitutional  depression,  by  administering  full  doses  of  ammonia, 
with  camphor  or  hark.  Should  the  disease  go  on  to  sloughing,  coiistl* 
tattagoneof  the  forms  of  ^^  putrid  sore  throat"  (wliich  not  unfroqtiently 
hapiwns),  the  mineral  acids  and  barks,  with  chlorinated  gargles,  and  the 
brtindy-and-egg  mixture  for  support,  will  be  found  most  irscful.  In  many 
eases,  this  disease  continues  limited  Lo  tlie  p.ilato  and  fauces ;  hut  in 
others  it  extentls  upwards  or  downwixrds.  It  may  exten<l  upwards 
through  the  nares,  outof  the  nostrils,  and  thns  sprnarl  over  the  face  and 
head.  It  mny  extend  downwards,  artecliug  the  gastro-iutestiual  mem- 
brane, or,  ni(»re  frequently,  implicating  the  larynx. 

Erysipelatous  Laryngitis,  as  descrihcd  by  Ryland,  Budd,  and 
othei's,  is  extremely  dangerous.  The  inflammiiLion,  comiuenoing  in  the 
fauces,  rapidly  spreads  to  the  mucous  momlirane  and  loose  auhniucous 
areolar  tissue  external  to  and  within  the  larynx,  giving  rise  to  extensive 
aMiematous  infilipRtion  with  scro-plastic  fluid,  which,  by  ohstructiusr  the 
rima  glottidis,  may  readily  sutfocate  the  patient.  In  consequence  of  tlda 
special  tendency  lo  ojdema,  the  disease  hns  by  many  writers  been  termed 
^*  mdtmatous  laryugxixHj*^     After  death,  the  submucous  areolar  tisci^ue  of 
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the  fftuces,  that  ftbont  the  Itase  f»f  the  epipfloltis,  nn<l  espccinlly  tlta 
whi<'li  cnlei'8  into  itiu  Hrytfeno-tfiiiirlotttflcan  foliU  an(t  ihal  covering  (■ 
posterior  jiart  of  the  larynx,  will  ho  fouiui  to  be  disteitderl  with  HCT\t^ 
or  a  Bero-puriform  Quid.  Tliis  infiltration  reaches  to  the  rima  of  tbi 
glottis,  and,  extending  into  the  interior  of  the  larynx,  gives  rUe  to  Buch 
Bwellinp:  that  its  cavity  is  nearly  obliterate<l.  Ureat  as  the  swelling  uwy 
Ite,  however,  in  all  these  parts,  it  never  spreads  Iwlow  I  he  true  vocil 
fords.  This  fact,  which  19  \'ery  important,  is  explained  by  the  miicoii* 
memhrane  corning  close  into  contact  wit  li,  and  being  adherent  to,  ilic 
flbrons  tissue  of  which  these  stiuctnros  are  compo^^ed,  without  tlio.  i(^ 
tervention  of  any  submucous  ureolar  tissue.  The  progress  of  this  a^ie- 
matous  iuflnmuiation  of  the  nuteous  uientbranc  and  loose  snbmnco 
tissui-  in  the^te  situations,  is  often  HmftZin<£ly  ra|ii<l,  the  swollin^^  lu-in; 
sufficient  to  induce  suflocaiion  at  the  end  of  thirty-six  or  foily-cigli' 
Lours,  or  even  sooner.  If  the  patient  l>e  not  carried  otf  in  this  way,  Ihcrft 
will  be  a  great  teiulency  lo  suppuration  and  sloughing  of  the  affeclfft 
tissues,  leadint^  perhaps  eveutually  to  death  from  absorption  o(  pusood 
low  c<mstitutional  fever. 

The  Si/mptoms  of  this  affection  are  strongly  marked.     The  patient, 
after  being  attacked   with  eiysipvlas  of  the  fuiices,  attended  by  soiiw 
<U(nculty  and   pain  in  deglutition,  Mud   huskincHH  of  the  voice,  is  sriit'd 
with  more  or  less  difliculty  in  breathing,  coughs  hoarsely  and  with  * 
croupy  8(»und,  and  complains  of  tenderness  under  the  angles  of  thujn 
and  about  the  larynx.     The  ditlieulty  in  breathing  increases,  and  mn; 
apeedily  threaten   the  life  of  the  piitient,  giving  rise  to  Inteuite  fits 
dyspiuea,  in  one  of  which  he  will  prob:ildy  liesuddenly  carried  off.    T 
difficulty  is  greater  in  inspiration  than  in  expiration,  as  tlie  swollen  p« 
above  theo|>oniug  of  the  larynx  fall  together  like  a  valve  in  the  fwrmci 
act,  while  they  are  easily  separated  by  air  coming  frrmi  lK*b»w  in  the 
latter.     On  examining  tlie  throat  the  fauces  will  not  only  be  oltscrvtMl  to 
be  much  and  duskily  reddened,  but  by  depressing  the  tongue  the  epi 
glottis  can  be  felt,  and  perhaps  seen,  to  be  rigid  and  erect.     Exantiii 
tion  with  the  laryngoscope  readily  shows  the  contlition  of  the  parlitt 
be  as  above  tleHcril>ed.     Enlarged  lyuiphalie  glands  can   usi^nlly  be  Mt 
early  in  the  case,  behind  the  angle  of  the  lower  jaw. 

In  the  Treaiment^  Ux'al  means  are  of  the  first  importance.  The  tong'i* 
having  been  well  <lepresscd,  the  posterior  part  of  the  larynx,  the  t'j*'' 
glottis,  and  the  aryiwnoepigloitidean  folds  must  be  well  sncrillctil  ^v 
means  of  a  heruia-knife,  wiih  which  this  operntion  may  be  luosl  roftil'l)' 
an<l  safely  done.  If  no  better  instrument  be  at  hand  in  case  of  omC'* 
gency,  a  very  uhcIuI  amount  of  searilication  may  be  done  by  Hie  nail'" 
the  Surgeon's  index-finger,  notehe*!  wiih  a  knife  to  make  it  t*»ar  tli*? 
mucous  membrane  more  readily.  The  patient  should  then  be  direc**^'^ 
loinliale  the  steam  of  hot  water,  and  a  large  tiuuiber  of  leechea  may  ^* 
applicf)  under  each  angle  of  the  jaw,  to  be  followetl  by  large  and 
poultices;  at  the  same  time,  the  bowels  must  be  kept  well  opened 
the  patient  treated  by  antiphlogistic  measures  or  otherwise,  acco 
to  the  condition  of  the  constitutional  fever.  Most  fi-equently,  I  I 
found  antimonials  of  great  service  in  the  early  stages,  followed  Ute 
Bupporl  and  stimidants.  A  few  hours  after  the  engorged  tissues  I 
been  unloaded  l>y  scarification,  the  fauces,  pharynx,  and  upper  pa 
the  larynx  should  be  well  sponged  out  wiih  a  strong  solution  of 
nitrate  of  silver  (sixty  grairts  to  an  ounce)  which  must  Im*  applied  fr*"*^ 
coagulating  the  rnuciis,  and  taking  doflrn  the  increased  vasi-tdar  act' 
If  notwithstunding  the  employment  of   these  measures,  the  6y%po 


I 


►rtV 


ERTSIPELAS    OF    SEROITS    MBMBRAXES. 


C91 


KcreaAe,  the  face  becoming  pale,  livifK  and  bedewed  witli  a  clammy  per- 
Bpiration,  it  will  he  necessary  to  open  the  windpipe  to  save  the  patient 
Bom   impending;  snffocatioi).     In  doing  this  I  prefer  larynjzotomy,  for 
Reasons  that  will  he  mentiuiied  wlicii  I  come  lo  Hi>eak  of  the  Diseases  of 
and  Opernlions  on  the  Air-paRsngcs.     In  oitler,  howevor,  that  lliis  opera- 
tion niny  be  successful,  it  must  not  be  Lo(»  ]on^  dehiye<l.  and  should  not 
be  looked  upon  as  a  last  resource;  if  it  be  done  in  time  (and  lime  in 

Biese  cases  is  most  precious,  owing  to  the  rapid  progress  of  the  disease), 
\Q  paiient's  life  may  probably  be  ajivcd  ;  but  if  it  be  deferred  too  lonjj, 
congestitin  of  the  lungs  will  come  on,  the  blood  will  cea!*c  to  be  pioperly 
irlerinlised,  and  the  patient  will  sink  fnim  slow  asphyxiii,  even  though 
ir  l>e  at  last  freely  admitted.     If  the  patient  survive  to  the  stage  of 
lougliing,  chlorinated  gargles,  bark,  and  suppurl  must   be  our  chief 
liance. 

ERY8IP1ELAS  or  THE  Serous  Membranks  IS  of  commoH  occurrence  in' 
irgical  practice,  being  frequently  met  with  in  ihc  arachnoid  and  pei-ito- 
:um.  These,  like  all  other  Ferous  membranes,  are  liable  to  two  distinct 
»rms  of  inflammation  :  one,  whicli  is  sthenic,  having  a  tendency  to  the 
uniation  of  [)Ia8tic  lymph  ;  the  otlicr,  wliirh  is  diffuse  or  erysipelatous, 
'ing  always  accompanied  by  the  exudation  of  a  plastic  unorganisuble 
material. 

Erysipelatous  or  DiflTuse  Arachnitis  commonly  occnrB  as  n  con- 
sequence of  injuries  of  the  hea<l  and  eiyHipclii*  of  tlie  scalp.     There  is 
^isually  a  flushed  countenance,  with  hriglit  slaring  eyes,  and  lowmuttcr- 
ig  ilelirium,  followed  by  a  comalos*-  rondiiion  rapidly  tcrminatin;^  in 
;ath  ;  the  constitutional  symptoms  arc  lh<»se  of  low  irritative  fever. 
n    examination    after  death,  the  aria-linoid  and  pin  mater   are  fotind 
■eally  injected  with  hlood,  ftjrniing  a  close  red  net-work  of  vessels  over 
ic  surfa(*e  of  the  bruin;  the  stibstance  of  which   is   usually  somewhat 
sjectcfl,  the  ventricles  being  distended  with  a  reddish-colored  serum.     If 
;aniined  at  a  later  period  in  the  disease  than  this,  the  inflamed  arach- 
tid  is  found  to  be  covered  with  a  layer  of  opaque  puHform  lymph,  of  a 
•enish-yellow  color  and  slimy  consistrnce. 

Eryeipelatous  or  DifiTuse  Peritonitis  is  not  nnfrequently  met 
with  in  a^ed  nnd  cachectic  suhjccts  after  tho  operation  for  herni.i,  or  as 
consequence  of  various  diseases  and  injuries  of  tbe  ijclvic  orabdominal 
organs.     The  symptoms  are  often  of  a  Intrnl  character,  the  ilisease  beitig 
hiefly  indicated  by  obscure  pain  dilfused  over  the  aUlomen  with  tender- 
?ss  on  pressure,  an  anxious  depressed  (Miuntcnanec,  and  a  small  and 
tthcr   hard    pulse.      There  niny  he  heat  of  skin  ;  hut  it  is  a  |)cculiar 
snture  of  tins  form  of  the  disease  that  the  patient  may  die  without  any 
levation  of  the  temperature  of  the  budy.     On  exan)inatioa  after  death, 
le  8nbi»eritoneal  areolar  tissue  is  found  injected,  the  peritoneum  opaque 
parts,  covered  with  flhuy  patches  of  greyish  lyrnpli,  and  usually  con- 
Jning  a  largish  quantity  of  opaque  dirty-looking  turbid  fluid,  mixed 
rith  shrerls  and  flocculiof  lym[)h.     This,  though  closely  resembling  pus 
appearance,  is  serum  witli  lymph  intermixed,  and  is   peculiarly  ncid, 
rid.  and  irritating.     It  is  this  form   of  peritonitis  that  is  espccinlly 
.ngerons  to  dissectors  ;  inoculation  of  the  fingers  with  any  of  this  fluid 
?ing  often  pnxluctive  of  the  most  8orit>us  and  even  fatal  consequences. 
Erif^ipf^laa  luftammatioji  of  fhf  Lining  Mfmbronea  of  the  Vattvular 
\yMtfni  will  l>ti  cli&uua»e<.l  when  we  come  to  couaider  discotfed  of  Iheae 
irts. 
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Py-EMIA. 

The  term  Pyaemia  is  applied  to  a  group  of  palholo^cal  phenonwna, 
which,  arising  in  sonie^vhat  similar  con*1itiou8,  nn(|  running  for  themoKt 
part,  siniiliir  lonrsos,  were  until  recently  consi<Kn*ed  to  constitute  a  ftiiij^le 
well-delinetl  affection  depen^lent,  as  was  supposed,  upon  the  admiitur« 
of  pus  with  the  binod  ;  hence  the  name  given  to  it.  This  disease  (for  il 
will  be  found  convenient,  though  not  strictly  correct,  to  locfic  upon  llie 
memliertt  uf  this  group  aa  constituting  bntunu  alfection)  i»  closely  allid 
in  cause  and  in  character  to  some  of  the  lowest  and  worst  frtrms  of 
erysipi'las  and  ditt'use  iudammation,  with  which  indeed  it  ia  frequenlly 
associated,  and  to  which  it  presenla  great  similarity  in  its  caused^  syiap* 
tomSf  and  elfecLs, 

Causks.' — Like  erysipelas,  pya?mia  commonly  occurs  at  those  seasotii 
of  the  year,  and  under  those  aimosplicric  coiitlilions^  in  which  diat^Aficj 
of  a  low  type  are  prevalent.     There  is  nu  more  common  or  certain csuw 
of  its  (trodnction  than  the  overcrowding  of  |>atienl«  suffering  t'rora«u|>- 
pnraliiig  wounds  in  hoi^pilnls;  and  it  ih  in  unhealthy  and  cachectic  cOD" 
sliiutioim  that  it  usually  tnanifci^ts  itself.     It  ia  more  common  in  aiiiil 
and  elderly  people  than  in  children  ;  but,  though  it  in  least  freriut'nll, 
met  with  ilurinij  the  earlier  periods  of  life,  it   may  make  its  apIM^•lrttllC1 
at  any  age.     Very  young  children  and  even  infants  may  be  altacli 
by  it. 

Pya?mia  is  a  very  common  cause  of  dcatli  after  operations  and  •evero 
injuries,  espi>cialty  in  hospitals  that  are  situated  in  large  towns,  or  lU^^ 
however  well  situated,  are  overcrowded.     It  is  disponed  to  by  all  condi- 
tions of  life,  eitlicr  before  or  alter  operations  or  iiijnrie»,  that  Icml  ^ 
impair  the  health,  to  lower  the  strength,  and  to  induce  an   unUeal^^T 
stale  of  the  blot)d,  such  as  coi»»lant  want  of  Iresh   air,  overcrowding  "'■ 
working  or  in  sleeping  a[iartmentB,  and  insutlleicut  or  im|>ro|>er  nttuf^^"' 
meiil.     or  all  these  causes,  overcrow<iing  is  undouhicdly  the  most    ^^"^ 
quent  and  the  most  fatal  ;  more  particularly  is  overcrowding  of  paii^*^^* 
injurious,  if  there  he  many  sup|iuraling  wounds  un<ler  llie  sauu'  r^^'  \ 
That  pyemia  is  the  result  of  the  faulty  hygienic  conditions  Just  alUi  ^^ 
to,  viz  ,  want  of  pure  air,  overcrowding,  and   insufficient  and  nnwh 
some  diet,  is  evident  from  the  fact  of  its  being  rife  anil  niostdcstruc 
where  thone  causes  of  disease  prevail,  as  amongst  the  ))oorer  i-la^se 
all  large  and  densely  populated  towns;  while  in  the  purer  air  of  conu 
district'',  or  in  private  practice  an)on;^st  the  wealthier  rl.issps.  itisra 
met  with.    It  is  one  of  th<»se  causes  of  death  afler  operations  that  mi 
and  ought  to  be  preventeil ;  and  wliorever  it  is  frequent,  we  may  Ih? 
either  that  the  constitutions  of  the  patients  are  peculiarly  doU^rioru 
or  et»e  that  the  hygienic  conditions  to  which  they  are  exposed  uflcr 
injury  or  f)peralion  are   peculiarly  faully.     TliaL  it  may   be  preven         i 
has  been  abundantly  proved  by  the  experience  gained  in  the  Fratf^ 
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Gerronn  wnr  of  IS'JO.  In  tlmt  j^rcnt  slniggle,  tlie  fnct,  which  had  beon 
previously  well  knuwn  to  nil  acienlilic  Surt^cons,  wab  oslatilishtnl  boyoiid 
all  |)os»il»ility  f»f  cavil,  that  the  danger  of  i>yaM»iiji  iiKTcasetl,  rasttfi'is 
panhun^  in  pro|)ortion  as  wounded  puticnta  were  closely  crowded,  so 
that  the  almosplierc  snrroiiiHlin^  ihetn  became  conlamiiiatcil  by  morbid 

»exhtfclalioi)s  from  hiip)turatin^  wounds,  it  wa»  fcnind  in  niimerouH  in- 
fllnnces  tliat.  uni«Mig  Ibe  great  mnHH  of  the  wounded,  pyiiMnia  was  de- 
Toloped  amoiiji  those  who  wore  a^jcjrcpatod  within  the  walls  of  hospitals 
of  regular  buildings,  such  as  churche8,  buruA,  Bchool-houscs,  and  oon- 
serratories,  which,  though  clean  and  airy,  did  not  admit  of  thorough 
ventilation  ;  while  it  was  almosl,  if  not  entirely,  unknown  among  soldiera 
of  exactly  the  same  cla.ss  who  were  treated  for  wounds  in  hastily  con- 
Bti'ueted  open  and  draughty  huts  Indeed,  there  is  no  fact  better  estab- 
lished in  surgery,  than  Itiat  pyteuiia  is  the  invurialde  result  of  the  agi^re- 
gation  of  the  wounded,  and  tlijit  its  development  may  be  prevented  at 
,      any  tinic  by  reference  to   the  cubic  space  allotted  to  each  patient.     As 

■  this  is  diminished,  ao  the  disease  increases;  and  this,  caterU  paribua^  ia 
«n  exact  ratir). 

Pyiemia  is  rarely,  if  ever,  idio])athic  or  primary,  but  occurs  as  tlie 
consequence  of  previous  inflnrainuliMU  of  some  purt  uf  the  buly*  This 
indummalion  amy  l>e  i<]iop:ithie  f>r  the  residt  of  some  wound  or  injury*, 

•  and  in  most  cases  it  has  reai-lie<l  the  stage  of  suppuration  licforc  the 
pysemic  8ym[)toni8  come  on.  Cases,  however,  have  been  met  with  pre- 
senting all  the  posl-moHem  appearances  of  pysmia,  in  which  nu  local 
aource  of  inlection  could  be  discovered  after  the  most  careful  search. 
These  are  very  rare,  and  do  not  prove  tlmt  iiyiemia  cnii  occur  idiopathi- 
Cally  ;  for,  however  careful  a  search  may  have  l>eert  madp,  il  is  quiie  poa- 

»  Bible  that  the  source  of  the  disease  wa*i  overlooked,  l^yiemia  frt;quently 
appears  in  connection  with  some  low  form  of  specific  Nuppuralive  inflara- 
niatiou.  Thus  wo  see  boils,  carbunt-les,  diffustil  abscess,  erysipelas  of 
the  skin,  or  eryBi|)elatous  inflammation  of  the  veins  or  Hb8orl>ents,  pre- 

I  cede  and  lead  to  its  occurrence.  1  n  the  viist  majority  of  cases  of  pytemia, 
coming  under  the  observation  of  the  Surgeon,  the  disease  arises  in  con- 
nection with  <lecomposing  discliarge^t  from  a  wound.  That  iei  to  say,  at 
the  time  when  the  first  ri^jor  allacka  the  patient,  the  wound  will  be  found 
to  be  yielding  discliarge  having  the  odor  of  decomposition  more  or  less 
distinctly  pi-rceptiblu.  This  fact,  and  the  results  of  pathological  experi- 
ments on  animals,  have  led  many  Surgeons  to  believe  that  ttie  ubsor|)- 
tion  ofpulriil  mutter  from  a  wound  aufl  its  introduction  iulo  the  system 
by  means  of  the  veiuK  in  the  forn)  of  decomposing  rbrts*  is  sutncient  to 
give  HHe  to  all  the  symptoms  of  pvrt^tnin,  and  that  by  the  absolute  pre- 
vention of  decomposition  in  wounds,  we  may  greatly  diminish,  in  fart, 
■  almost  alK^lish  this  disease.  The  induence  of  decomposition  as  a  cause 
of  p^ienda  has  l}een  <Unied,  because  cases  undoubte^Uy  occur  in  which 
no  deeompohition  i»  present  at  the  Sdurre  of  infection.  This,  however, 
unly  shows  that  other  poisons  besides  the  products  of  putrefaction  are 
capable  of  producing  the  series  of  symptomi^  which  we  call  pyremia.  This 
matter  will  be  discussed  more  fully  under  the  pathology  of  the  disease. 
Fysmia  is  especially  apt  to  occur,  if  decom|>oaingpus  be  confined  deeply 
•mongst  the  tissues  and  unable  to  get  a  ready  outlet.  Woundn  of  veins, 
(»f  luiues,  and  of  Joints,  are  the  injuries  that  are  e8|>eciAlly  apt  to  be  fol- 
lowed by  this  disease  ;  and  in  the  pueqieral  slate  il  is  often  met  with, 
probably  as  the  result  of  uterine  phlebitis. 

PacNDMENA. — Pya-mia  is  characterised  especially  b^'  two   series  of 
pbenomcua:    1.  A  peculiar   train  of  Constitutional   Symptoms  attcude<l 
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by  a  atate  of  great  dejiression  of  llie  powers  of  llie  Byslem:  3.  The 
mniion  of  Absoessea,   and    llie   occurrent'e  of  ditfiise   iiifliuninatioa 
vaiious   parts  of  the   body.     Tlie  diseitse    may  be  acute,  aultaoulc, 
clii'oiiic.     Most   usually  it   is  Bubacutc,  nnd  oflcn   chronk'.     Whalevi 
form  it  may  assume,  the  syuiptums  aru   essentttdly  the  SAmCf  ditfcn 
only  in  degrop. 

1.  Symptoma — The  characteristic  symptoms  of  pj-reroia  consist 
a  biiddun  and  Ht?vere  rigor,  preveded  by  a  great  rine   in  the  temperalaw 
of  Ibe  body,  and  followed  by  proftise  and  exbanHting  sweating. 

The  invasion  of  the  diHenne  is  as  follows.     During  the   perioil  of 
A|»ptirently  ordinary  febrile  dislurliancc,  the  patient  is  seized  with  a  riij 
Uftunlly  very  severe  ami  prolonged.     This  is  nceompanied  by  a  great  ri 
in  the  lempernture  of  the   body,  and  is   followed   by  profuse  sweati 
<lnring  which  the  temperature  fulls.     The  tenijierature  agiiin  ri»os  evei 
Hij  high  as  107°  Kahr. 

The  accompanying  diagrams  (Kigs.  268, 969),  for  which  I  am  indeb 
to  Dr.  Uingei',  who  took  tliem  tVom  [lattenls  of  mine,  wilt  indicate  lb' 
more  clearly  (linn  any  description. 

A  single  rigor  oidy  may  occur,  iirid  the  disease  pass  off.  But  mf> 
frequently  the  rigors  are  repeated  at  iuUM'vals  of  from  24  to  4^  !iour« 
aud^  atithe  disease  becomes  established,  they  may  recur  iwice  or  onca 
in  ihe  24  liours. 

The  ttmperatare  in   pya*inla  presents   remarkable  and   characleri»U 
tluclualionst.     It  is  unit'orudy  higher  than   normal,  but   rises  abovo  ftnd 
fails  in  its  general  level  in  exnct  neronlance  with  the  development  or tiio 
rigors.     Wunderlich  observes  that  the  rise  of  temperature  in  ttiu  6r»t 
accession  of  pyiemic  fever  is  greater  in  a  shorter  time  than  in  any  ul 
disease,  and  that  the  fall  is  uipially  rapid  with   the   rise,  and  somciiroe* 
more  so.     But  it  does  not,  as  a  rule,  rt*aclj  the  normal  puint,  ami  u^uaH/ 
atiCends  again  long  before  this  is  roachetl.     In  some  cases,  however,  ibl 
temperature  fulls  slightly  below  normal  during  the  profuse  sweatiii;;  f'l 
lowing  a  tigor,  ns  shown  in  the  accompanying  temperature  eliitrl^.    l*f' 
RiiigcM',  who  has  |)uid  great  attention   to  this  subject,  lK>lieve!«  thai  the 
rise  in  the  temperaluiv  precedes  the  occurrence  of  the  rigoi-s ;  aatl 
has  been  able  to  predict  the  approach  of  a  rigor  by  notiuga  comioem'^ 
rise  in  thelhermometei*.     It  Is  a  remarkable  circumstance  that  this  ai'l 
and  great  increase  in  the  terat>erature  of  the  Ivody  should  cf>-cxi8l  *}' 
a  sensation  of  cold  ;  and  there  are  sometimes  actually  two  hgor»  Uo^ 
one  continuous  rise  of  temperature. 

As  the  rigor  subsides  the  patient  breaks  into  a  sweat — first  about 
face  and  head,  and  then  over  the  body.  The  sweats  are  usually  " 
profuse,  the  budelolhes  being  soake<l  with   perspiration.     They  are 
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exhausting  to  the  patient.     As  soon  as  sweating  comev  on,  the  lemj^^^  ^ 
ture  liegtiis  to  full,  and  continues  to  decline  until  it  reaches  the  unif^^*  i 
level,  perhaps  sinking  in  the  earlier  rigors  to   the  normal   level  ort" 
below  it.     This  low  temiteralurL-,  when  it  occurs,  is<»f  very  brief  durat 
Tlie  heat,  rigor,  and  sweitting,  increasing  at  pretty  regular  Inleri 
■cause  an  invasion  of  p\a;mia  closely  to  resemble  that  of  an  ague 
And,  indeed,  there  would  ap|»ear  to  l>e  a  close  analogy  between  the 
diseases  ;  for,  as  ague  is  the  result  of  blooil-poifoniug  from  exposuri 
malarial  influences  and  the  introduction  into  the  system  of  peculiar 
ducts  of  vegetable  decomposition,  or,  if  Salisbury  be  right,  uf  vug^!t 
organisms  of  a  low  grade,  so  pyeemia  is  the  etteci  of  coalamiuatit^  ^ 
the  blood  by  the  absorption  into,  or  the  atlmixlurc  with  it,  of  org  ^ 
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Qfttermls  in  a  state  of  change  that  renders  thein  capaMo  of  exercising 
.  toxic  influence  on  the  body  generally. 

After  the  occurrence  and  repetition  of  heat,  rigor,  and  sweating,  other 
banges  begin  to  manifest  themselves. 


Rtfton 

ROd 

Mudemte 
wamu. 


Any  open  wound  that  may  exist  at  this  time  usually  becomes  foul  and 
loaghy,  and  ceases  to  secrete  healthy  pus;  Imt  this  is  by  no  means 
ecessarily  the  case,  for  it  may  continue  healthily  granulating  through- 
Hi  the  disease.  The  skin  is  continuously  hot,  and  has  often  a  burning 
»angent  feel.  The  breath  has  that  peculiar  sweetish,  saccharine,  or 
ermentative  smell  that  is  commonly  noticed  in  all  febrile  diseases  of  a 
ow  type;  this  odor  of  the  breuth,  and  indeed  of  the  body  generally, 
ttien  occurs  early  in  the  disease,  and  must  then  be  taken  almost  as  a 
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diagnostic  and  certainly  as  a  roost  unfavorable  sign.    The  secretioBsm 

arrested;  the  pulse  is  quick  and  soft;  the.  face  is  nsually  pale,  with i 
very  anxious  drawn  look,  t)Ut  sometimes  flushed,  and  the  eyes  bright; 
there  are  hebetude  and  dulness  of  mind,  with  sliglit  nocturnal  delirinio, 
but  perfect  consciousness  on  l)eing  spoken  to.  Rapid  wasting  of  the 
body  sets  in  about  tbis  period;  patches  of  erratic  erythema  frequently 
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make  their  appearance  on  the  surface;  and  the  skin  assumes  a  dull  ul- 
low  and  eartby,  or  a  bright  yellow  icteric  tint,  which  may  extend  even 
to  the  eoitjunctivte.  The  symptoms  now  indicate  an  extreme  depression 
of  the  vital  powers;  the  puUe  becoming  small  and  fluttering,  the  tongue, 
which  has  l>een  dry,  becoming  brown,  sordes  being  deposited  about  the 
teeth,  and  low  delirium  supervening.  Usually  from  the  sixth  to  the 
tenth  day,  but  sometimes  earlier,  suppuration  commences  in  different 
tissues,  joints,  and  organs.  Abscess  may  form  in  the  lungs  or  pleare 
without  cough  or  \mn ;  if  in  the  areolar  tissue,  or  in  the  substance  of 
muscles,  there  is  usually  doughy  swelling,  with  some  redness ;  if  in  ^^ 
Joints,  the  swelling  is  often  considerable,  the  pain  usually  intense  au^ 
very  superficial  and  cutaneous,  the  patient  screaming  aloud  with  the 
agouy.  These  pains,  which  are  chiefly  seated  in  the  knees,  ankles,  bip*i 
and  shoulders,  often  simulate  rheumatism  very  closely,  and  have  ^^ 
mistaken  for  that  dinease. 
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i  Tlie  progrofts  of  the  rlisonse  Is  usuRlly  from  bud  to  worse,  nometimes 
rnpiniy.  Init  at  otlicr  tinu'R  not  iiniiiterrnptodly  so,  thrrt'  iH'in^  remissions, 
ami  nppnrenl,  thongli  not  rcnl,  itn|iroVement.  The  patient  rnpiflly 
wrisles,  the  body  becoiiiin*;  shrunken,  the  inti»rl(?s  soil,  and  the  skin 
grey  or  anHon*,  !(iof*e  and  pendulons;  great  debility  also  seisin.  Tho 
kUlomen  lieroines  tympanitic,  dinriha?n  or  proruse  sweats  come  on; 
'^nicuinonia  or  plpiirittc  eirnsions  deelnre  themselves;  delirinm*  fn)m 
which  the  patient  is  easily  rnnscd,  alternates  with  sopor;  and  at  last  he 
«inks  from  exhaustion.  Death  usnally  takes  place  about  the  tentli  or 
llwclflh  day;  thon^  it  may  occur  as  early  as  the  fourth,  or  the  patient 
may  linger  on  for  six  or  seven  weeks. 

In  other  cases  pytcmia  occurs  in  n  very  Insidious  manner,  either  with- 
out any  rigor  or  with  one  so  slight  as  hardly  to  be  noticed.     Occasion- 
filly  the  rigor  may  be  more  distinct,  hut  in  this  variety  of  the  affection 
it  is  never  re|>eHtod  duiin,i  the  course  of  the  disease.     It  seems,  in  fact, 
little  more  than  an  exriggerntion  of  the  preexisting  surgical  fever.     The 
lcm|)eratnre    remains   hiyh,  showing,  perhaps,  slight   fluctuations,  but 
never  presenting  the  extreme  variations  seen  in  ordinary  pyiemia.    There 
arft  complete  los«  of  appetite  and  rapid  wasting;  occasiourdly  diarrhica 
is  present,  ami  more  rnrt'ly  vomiting.     The  tongite  is  extremely  dry  and 
furred,  so  as  to  render   the    patient's   speech  thick  and  unintelligible, 
^rier  a  time  the  skin  assumes  a  yellowish  tint,  as  do  the  conjunctiva, 
"I'liis  color  is  not  due  to  true  Jaundice,  but  rnther  to  an  alteration  in  the 
^blood,  in  consequence  of  which  the  red  corpuscles  break  up  during  life, 
thus  staining  nil  the  tissues  of  tho  body  with  their  pigment.     In  acute 
les,  after  from  three  to  six  duys.  tl^e  temperature  falls,  the  pulse  bo- 
urnes more  and  more  feeble,  and  the  patient  Hiiiks  into  a  semi-comatoso 
itate,  in  which  he  dies.     If  lite  be  prolonged  for  a  longer  time,  symptoms 
[isf  low  pneumonia  or  pleurisy,  and,  |>erhaps,  pericarditis  set  in;  abscesses 
lay  form  in  some  of  the  joints,  or  in  the  seat  of  recent  injuries  or  points 
if  pressure,  as  over  the  b;icks  of  the  arms,  shoulders,  or  sacrum;  anrl 
the   patient  grnduully  emaciates  and   dies  exhausted.     In   these  moro 
chronic  cases,  the  staining  of  the  skin  Is  not  noticed.     Many  wnters 
kscrihe  the  above  conditions  under  the  name  of  septictemia,  and  would 
listinguish   it  from   pyaemia  as  a  distinctly  separate,  although  nearly 
lllied,  condition,  reserving  the  name  pyiemia  for  those  cases  in  which 
letastatic  abscesses  distinctly  referable  to  embolism  arc  to  be  found, 
o  doubt  many  cases  are  seen  presenting  every  posnible  stage  belweetj 
the  most  typical  ft|>ecimeua  of  the  two  varieties,  and  this  has  been  used 
as  an  argument  in  f:iV4)r  of  their  identity;  but  it  might  also  be  explained 
^kIiv  supposing  that  the  two  conditions  may  exist  at  one  lime  mingled 
^Hwith  eath  other  in  varying  proportions. 

^P  2.  Tlie  Formation  of  numerous  Purulent  Depoaits,  "secondary 
^KDr  metostJitic  nhsceH«es,''  as  they  are  ollen  termed,  \h  tlu'  most  marked 
^K^ature  of  pvremia.  The  suppurations  usually  contain  a  somewhat  tliin 
^nnd  oily-looking  pus;  sometimes,  however,  it  is  thick  and  laudable.  Tlio 
rnore  oily-looking  fluiil,  though  opaque  and  yellow,  and  closely  rcsem- 

Ibiing  true  pU8,  will,  on  microscopic  examination,  be  found  to  dilfurfrom 
lliis  in  the  absence  of  the  true  nucleal4*d  pus-corpuscles,  though  it  con- 
Inina  an  immen«ie  num^^e^of  granular  cells  (Fig.  72).  After  removal  it 
bfteu  forma  a  llrm  fibrinous  coagulum.  These  purulent  collections  vary 
greatly  in  size  and  in  situation.  They  are  found  in  four  localities,  viz., 
in  the  viscera,  in  the  areolar  and  muscular  structures,  in  the  serous 
ibranes,  and  in  the  joints.  They  are  most  frequently  met  with  in 
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plenrol  sac  only;  then  id  tbc joints: 


the  lungs  and  pleurie,  usuftlly  in  one 
nesl  in  the  intrnmuBeular  areolar  planes. 

Pyffimic  abscesses  differ  from  onlinary  purulent  collectione^  not  only 
in  the  peculiar  character  oT  tlie  pus  that  they  contain,  but  more  partit-ii- 
larly  in  the  rnpidily  with  which  tbey  form,  a  few  days  oomniMnly  siif- 
ficing  for  them  to  attain  a  large  size.  This,  with  their  very  widely  sprew! 
character,  and  the  insidious  nianner  in  which  they  occur,  oltcn  with  few 
if  any  local  signs — the  tissues,  as  it  were,  ttreakiiig  down  without  anjr 
inllauimation — constitute  the  distingjuishing  features  of  these  collectioiM. 

The  visceral  abscesses  vary  in  size  frrun  a  pin's  head  to  a  walnut;  in 
many  oases  the  orgnns  affected  are  studded  with  them.  These  coileo 
tions  are  most  frequently  met  with  in  the  lungs,  l>ein^  seated  ut  llic  \n)i- 
terior  i)art  and  on  ttie  surface  of  these  organs,  or  in  the  interlobulnr  lit- 
sures  ;  they  arc  usually  surrrjunded  by  n  dnrkly  inflamed  and  con(ltn«?d 
layer  of  pulmonary  tissue,  and  sometimes  a  zone  nf  pulmonary  apoplexy 
can  be  recognised  immediately  in  contact  with  tlie  puriform  tJiiiil.  Nut 
unfrequently  they  are  sealed  in  the  mld^t  of  ii  large  patch  of  lung  in  a 
^late  of  low  or  congestivf  pneumonia,  or  the  whole  of  the  postvriorprt 
of  the  lung  may  he  in  this  condition  studded  with  small  p\ipmit;  jiIk 
Bcesses.  The  organ  tliat  is  most  frequently  affected  next  to  the  lung  is 
the  liver.  Here,  also.  Die  abscesses  are  usually  small,  numerous.  »ii>l 
fiurronn<lcd  by  an  iuQnmed  or  congested  areola  of  hipatic  snbiitniiiV. 
In  some  cases,  however,  hepatic  pyo-'mic  abscess  is  single  and  of  lon- 
sidcrable  size,  perhaps  as  liirge  as  an  ornnge,  I  have  seen  piirnh-nl  col- 
lections in  the  spleen ;  but  they  are  rare  here,  in  comparison  to  the  or^ani 
just  uamed,  Thoy  may  occur  in  other  organs ;  as  in  the  prustatc,  lesttsi, 
and  brain. 

When  the  pus  is  infiltrated  into  tlie  areolar  tissue  and  muscles  of  ih« 
limbs  and  trunk,  it  bums  immense  diffuse  oilleciiona  of  a  thin  seroiw 
matter,  coramoni)'  mixed  witli  shreds  of  the  areolar  membrane  of  the 
part,  having  no  i)Oundary  of  limiting  fibrine.  These  eoUectious  arc  roo*i 
frequent,  perhapH.  in  ihu  axilla,  down  the  flank  and  about  the  bnck,  in 
the  iliac  fossa,  thijjh  or  calf,  and  may  eitiier  be  confined  to  the  siilx-itUi- 
neous,  or  extend  to  the  deep  intermuscular,  aret)l»r  pinncs  in  lhe*e  ^^ 
gions;  or  they  may  even  form  in  tlie  muscular  substance  itseU.  K'lni! 
diflused  between  the  fasciculi,  which  are  sofleueil  and  tlisinlt  . 
Most  comuuinly  the  presence  of  iIichc  collections  is  indicated  by  i 
of  cutaneous  or  erratic  erysi|>o1as,  and  l>y  a  doughy,  letdumatous,  and 
boggy  stale  oT  the  supeijacent  integuments. 

Accumulations  of  pus  ami  deposits  of  htwiy  organised  lymph  in  ami 
upon  the  serous  and  synovial  raembranes  are  very  common;  tlio  j)lcurn, 
the  arachnoid,  or   the  peritoneum  may  each   \>e  thus  atTectcd.     In  the 
pleura,  es|wcially,  these  accumulations  are  frequent,  and   pyremic  nn- 
pycma  will  often  occur  very  suddenly  with  few,  if  any,  general  symptom!* 
or  local  signs  to  indicate  Its  presence.     It  is  then  niost  frequently  duel*' 
extension  from  a  pyremic  abscess  immediately  l>eneath  the  pleurs,  ot 
perhaps,  to  rupture  of  such  an  abscess  into  the  pleural  eavity.    Kn- 
qiu-ntly  some  of  the  Joints,  especially  the  knees  and  shouldrrn,  h(vo4>ff»' 
filled  with  a  thin,  yellow,  purulent  liquid.     These  arthritic  n  ' 
usually  indicaleil  by  intense  pain,  ofXen  cutaneous  or  sup-  i 
fluctuation  and  swelling  in  tlio  joint.     Often,  however,  large  aet 
ttons  of  pus  form  sinldenl^-  in  jointe,  without  having  been  precept  i 
pain  or  any  other  sign  of  mischief;  in  these  cases  the  interior  of  tde 
Joint,  though  filled  with  pus,  remains  tolerably  healthy,  lliere  being  nu 
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'  erosion  of  cnrlil.'ige  or  destruction  of  li^nment^  but  merely  some  inflam- 
inaloi'v  iiJJL'clion  of  the  synovial  meinln-juie, 

Not  only  aru  the  appenninces  just  mi.'ntiaueft  commnnly  met  with  in 
cases  of  (Itflth  from  pyojmia,  but  we  (liul  iiitlnramation  of  the  viscera, 
more  particularly  of  the  brain  and  lnngR«  and  not  uitfrcquently  a  ditfused 
eryRipc'latous  redness  of  some  membranous  surfact^  as  of  the  arachnoid 
or  the  gastro-inlestinal  mucous  membrane.  It  must,  however,  be  remem- 
bere<l,  that  in  cases  in  wliicli  during  life  the  nkin  Ims  shown  a  marked 
yellowish  tint,  <1  ark  red  pottt-mortem  stnining,  not  oidy  of  vessels  but  also 
of  the  lisBues  siirruimdinEf  them,  will  always  be  found  very  soon  after 
dentil,  often  before  the  body  is  cold,  and  this  must  nut  be  mistaken  for 
the  results  of  inflammatory  congestion. 

DiAOS(»siK — The  diasjnosia  of  pyH?mta  requires  to  Iw  made: — 1,  from 
ordinary  Surgical  Fever,  ttie  Inflammatory  Fever  which  accompanies 
wounds  and  injuries,  and  Typhoid  Fever;  2,  from  Ague;  S,  from  Rlieu- 
matisu). 

1.  The  Diagnosis  fVom  ordinary  Surgical  Inflammatory  Fe- 
ver and  Typhoid  Fever  is  usually  Huniciently  e«>y,  the  course  of 
these  fevers  licing  unbroken  bv  severe  rigors,  by  sudden  tluctualions  of 
tempernturc,  or  by  sweats.  These  syniptoms,  which  are  chanictcriatic 
of  pyiemia,  do  not  occur  in  these  other  fiums  of  fubrik'  dislurbance.  Au 
ordinary  fever  may  be  ushered  in  by  a  rigor;  but  this  is  seldom  so  iu- 
tonse  as  that  wliich  marks  pyaemia,  and  certainly  does  n<»t  recur  during 
the  attack.  The  temperature  idsn  in  ordinary  fevers  is  uniformly  and 
continuously  high.  It  is  not  marked  by  those  sudden  exacerbations, 
followed  by  equally  rapid  declines,  that  arc  so  characteristic  of  pyiemia. 
But  it  must  be  Imme  in  mind  that  a  p3'ii?niic  ri;:;or  may  occur  in  the 
midst  of  the  uniform  high  temperature  of  simple  inflammatory  fever, 
indicating  the  development  of  the  bloml-poisoniug  ;  but  then  the  decline 
is  only  to  and  not  L>elow  the  previous  high  level,  and,  unless  the  pyaemia 
hecomo  cMtablishevI,  the  rigor  and  rise  of  tem|>er:iture  do  not  recur. 

2.  From  Ague,  wliich  is  indeed  a  form  of  blot»d-poi8oning  from  vege- 
table decompo^ilion,the  diagnosis  would  not  lie  easy  in  the  earlier  stages, 
if  the  pitiient  had  been  e\po<ied  to  malariid  infliicnccaas  well  as  lo  tlie 
ordinary  causes  of  pyteinin,  at*  in  a  person  injured  whilst  living  in  a 
Hwampy  country.  But,  in  large  towns,  the  general  absence  *)('  ague  and 
the  obvious  surgical  cause  of  the  pyieuiia  will  render  the  diagnosis  more 
easy,  in  the  later  stages,  the  Bigns  of  articular  inflMmmation  and  »ii[h 
pnration,  the  secondary  visceral  and  areolar  abscesses  will  all  tend  to 
clear  up  the  diagnosis. 

The  temperature  will  also  sorve  as  a  valuable  guide  in  forming  a  diag- 
nosis. As  before  staleil,  in  i)yremia  it  rnroly  fidls  to  normal,  and  if  by 
chance  it  do  so,  it  rapidly  rises  again  to  a  higher  pointy  while  in  ague 
there  is  a  very  clistinct  and  prolonged  interval  of  normal  lemi>erature 
between  the  febrile  attacks,  if,  however,  tlie  piiLtcnt  be  sutt'ering  uL  the 
wime  lime  from  ague  and  traumatic  fever,  tlie  temperature  will  fait  to  sirtk 
to  the  normal  point  and  the  <li;ignosis  will  cousequentty  be  nu»re  obscure. 

3.  From  rheumatism  it  is  easy  to  make  the  diagnosis  of  pytemin, 
provided  the  recurrent  rigor  and  other  early  symptoms  have  been  well 
and  strongly  marked.  But  if  these  have  been  somewhat  obscure,  and 
if  the  secondary  articular  implication  be  early  developed,  then  it  may 
certainly  l>c  difficult  lo  determine  the  exact  disease  with  which  the  pa- 
tient is  aflecled.  But,  independently  of  the  recurrent  vigor,  the  great 
prostration,  the  early  supervention  of  atonic  symptoms,  the  development 
of  the   visceral   abscesses,  of  areolar  suppuratioit,  and   of  patches  of 


700 


PYJKMIA 


eiTatic  eryfiipelaa,  will  establish  the  tme  Tiftture  of  the  disenw,  M'^T^ 
over,  tho  tompcrftture  of  rhcnmaiio  fovor  docs  not  show  the  extnwiitl^ 
nary  vaiintions  seen  iti  pvivmin,  niul  tlie  Kwenting  in  riiciimatisin  is  coifl 
tiijiioiis.  nnti  not  morely  the  neqitent'e  of  a  rigor.  In  pyirmia  tlie  tonalB 
is  usually  dry,  and  |H'rimp*»  brown,  ftud  never  presfnts  tiie  crvanay-wlii^ 
fur  L'liarnrleristiu  of  rh(*titn!itiHni.  Tliu  Hmell  of  the  pntieut  is  swltI  fl 
^^Bflec-hnnne*' in  pyiemiu,  while  in  rheuruHliitrn  it  is  Giour,  and  quite  dfl 
tinclive.  « 

PuooNOsis. — The  prognosis  in  pyiemia  is  always  bad.  The  diaeaBO^ 
dangerous  to  life,  to  lieallli,  and  to  limb.  When  active  acute  pvfeiiH 
has  fairly  «ot  iu.roeovery  rruvly.  if  ever,  tiikea  pla(*e,  tl»e  patieitt  nunolH 
dyin^  between  the  fnuith  and  the  tweUYh  days.  One  or  two  p.vierdH 
rigors  may  he  recovered  from.  It  is  the  re|jetitiou  of  these  attac^| 
followed  by  profuse  sweating:,  and  alteiuiwl  hy  extreme  exbniiKtion,  llfl 
is  bO  fHtrd.  In  faet,  the  danger  and  the  rapidity  of  the  rata]  tcrniiimtifl 
in  any  given  ennc  will,  valfritt  paribus^  depend  on  the  ra[ndiiy  of  iH 
recun'enee  of  the  rii^ctrs  and  their  severity.  fl 

When  the  pytemic  attack  is  from  ihr  Hrst  suhneute  or  chronic,  ft  iflH 
be  recovered  from,  usually  after  prolrmged  illness,  the  formation  H 
numerous  or  lartre  abseesHes,  and  great  and  continued  disturbance  fl 
the  general  healtli.  H 

Jn  the^e  less  active  and  acute  forms  of  pvfemia,  one  joint  is  HableH 
special  implication,  more  parlicidarly  the  knee,  iitid  UfXt  the  ellxiw.    TliP 
diseased  action  lighted  up  in  it  may  <:o  on  to  iutinmniiitory  disorganiM^ 
tion.     Destrnctive  suppurulion   may  he  set  up  in  it,  and  luss  or  perqfl 
nirnt  impairment  of  utility  of  the  limb  will  be  the  ineviLid>ie  result.      ™ 

1*athoiajOY. — That  the  blood  undergoes  important  changes  in  tin* 
disease  is  unquestiona>ile,  and  there  are  ranuy  reasons  for  believing  wil^ 
Vircliow,  to  wlmm  we  are  indebted  for  much  light  "ii  this  subject,  t-Nfl 
at  least  three  iliflVrent  c*inditionn  may  present  themselves;  whii'tiT 
allhough  probably  co-existing  in  the  majority  of  cases,  yet  are  of  imlc- 
]»endent  origin,  ami  may  each  prf»ve  the  sole  exciting  cause  of  hii^M 
special  Byn)|,itoms,  whjcli,  taken  altogether,  constitute  the  disease  caUfl 
pyu-Miiin.     These  three  conditions  are —  H 

1.  An  increase  in  the  number  of  the  colorless  blood-oorpiiselea,  c<^| 
stituting  the  airci-tiou  termed  Leuoocytosis,  which  Iisk  Ih-'co  eommdnlf 
viewed  as  a  proof  of  the  admixture  ol   pii"*  with  the  circulating  Ibild. 

2.  The  formation  "f  Thrombi,  and  the  clmuges  which  take  place  in 
thf-m,  leading  to  Embolism  or  Metastatic  Deposits.  ^ 

8.  An  absorption  of  ichorous  or  pntri<l  matter,  and  the  comminirli^H 
of  tliis  with  tlie  hlond-Htream,  producing  the  condition  called  loho^ 
rhffimia  or  Septiceemia. 

It  will  t»e  desirable  to  consider  these  three  conditions  and  their  con- 
Bequences  ^rrititini, 

1.  Leucocytosis,  or  increase  of  the  while  corpuseten,  wiili  a   -" 
spondiiig  inciraHf  hi  the  amount  of  (ibrine  in  the  bliHxl,  in  depr 
U[>on  an  ovei-netion  of  the  lymphatic  glantis,  arising  from  an  initniiun 
applied  to  a  part  freely  supplied  with  lymphatic  vessels.     The  chnrnc^ r 
of  the  irritation   has,  however,  an  important  influenc*e  in  dctem 
the  occurrence  of  this  condition;  thus,  an  erysiiwlatous  or  diffuse  ] 
inonnuB  iidlammntion,  attccting  at  an  early  i>eriod  the  lymphatic  ^ 
and  glands,  may  be  ex(>ected  to  produce  leucocytosis  far  more  ra^'  ■ . 
and  certainly  than  a  supcrQcinl  intlammation  of  the  skin  dne  to  Xrt^' 
zuatic  or  other  simple  causes.     In  consequence  of  the  adhesive  chanw-'ier 
uf  these  white  corpuscles,  they  may  ollen  be  found,  wheu  preseul  >o 
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ionsi<1erable  numbers,  to  be  collected  into  mnsse«  or  groups  nttnched  to 

the  wnll^  of  ilie  vein,  Hum  t^ivin^  rUc  to  ilie  bf'licf  ttiAt  they  arc  roAlly 

|>U9-cui'|iUScle»,  from   whieli  iii'lwd  they  nre  iiulUlin'jiushuble,  artd  Llmt 

^Lthey  nro  the  prodiu^ts   ot*  itiflmninniory    cliuiigeA  in    the  whHh  of  the 

^BveB^^els.      This  may  be  well   seen   in  any  part  where  coai^ttUition   has 

■  taken   place^  the  clot  pi'esonliii^  a  layer  of  milky  whiteneH4  tine  to  Lhe 

■  entanglement  of  the  white  corpuscle!)  in  the  meshus  of  the  tibriiie.  It 
■cannot  be  doubted  that  ».ny  con^iderHhle  increase  in  the  nuitiherH  of 
■bodies  posHcsains  snch  marked  powers  of  adhesion,  both  to  one  another 

And  to  tlie  walls  of  the  vessels,  must  tend  to  diminish  the  IVeetloni  of 
the  circulation  throu;;h  the  smaller  vessels  and  capillaries,  and  thus  f'acili- 
tftte  the  occurrence  of  stasia  in  tlie  vessels.  This  condition  of  the  blood 
seems  to  be  connected  with  a  stale  of  geiteral  depresnion,  and  a  pallor 
or  a  certain  yellowness  of  the  skin.  How  far  it  is  connectc<l  wttli  the 
formation  of  the  metastatic  and  secondary  abscesses  churacleristic  of 
the  true  pyn>mic  state,  Is  not  yet  di'lermiuL'd  ;  nlilionMh  the  deinonslra- 
tioii  of  the  passage  of  the  white  corpusides  through  tlie  walls  of  the 
vessels,  and  llieir  further  development  int*)  pus-c(»rpusclc3,  renders  the 

•  view  sufficiently  plausible,  tliat  some  fsuch  connection  exi!^ta. 
2.  The  subject  of  Thrombosis  and  Embolism  U  one  of  the  most 
important  that  can  engage  the  attention  of  the  scii'ntitlc  Surgeon,  as 
upon  a  full  comprehension  of  the  circumstances  alten<bng  these  pro- 

IeesaeR  will  in  great  raeflsure  (]ei>end  bia  knowledge  of  the  pathology  of 
this  disease 
The  Gauaet*  which  lead  to  the  formation  of  a  thrombus  or  clot  in  m 
Vessel  are  of  three  kinds,  viz. — 
a.  Retardation  of  the  blood-stream  ;  due  to  (a)  Diminished  vis  a  lergo; 
(p)  Diminished  calibre  of  the  vessel;  (yl  li»terriiptiou  of  its  continuity. 
6.  Changes  in  the  condition  of  the  wuU  of  the  vesseb  or  the  presence 
of  foreign  IkmUcs;  due  to  fa)    Imperfect  nutrition  of  the  wait  of  the 
vessel,  complete  or  incomplete;  (J)  Injuries  to  the  wall,  or  presence  of 
^Lforeign  bo<1ics. 

■  c.  Altered  conditions  in  the  blood  itself;  due  to  (a)  Leucocytosts;  (0) 
Septiciemia. 

A  thrombus  forms  more  frequently  in  a  vessel  of  medium  size  than  ia 
one  of  very  large  or  very  smidl  calibre  ;  ami.  as  might  be  expei-ted,  moi*e 
frequently  in  a  vein  than  in  an  artery  of  fquat  magnitude.  The  pheno- 
mena attending  the  formatioti  of  a  thrombus  in  an  artery  have  l«een 
»«lreaiiy  considered,  and  it  will  therelbre  only  be  necessary  here  to  review 
ibose  results  of  coagulation  in  the  veins  which  are  intimately  connected 
with  the  Bubject  Itefore  us.  It  will  be  desirable  to  consider  the  iulbience 
of  tbese  causes  geriatim. 

ha.  Diminished  "/«  a  terfjo  may  result  from  want  of  power  in  the  con- 
actions  of  the  heart.  This  may  be  due  to  old  age,  bad  nonnHhment, 
^iac  diseane,  or  to  severe  shock  or  loss  of  bloo<l  from  an  injury  or 
nration.  The  force  of  the  heart  is  also  weakened  iu  all  exhuu^^ting 
febrile  diseases,  as  erysipelas,  severe  traumatic  fever,  or  hospital  gan- 
grene, hiterrnpticm  to  the  proper  tlistrilitition  of  the  force  throii;^h  want 
» of  elasticity  in  the  arteries  acts  in  the  same  way.  The  current  of  blood 
Under  these  circumstances  tlowa  with  less  nif)idity  through  the  veins, 
and  coagutn  are  liable  to  form  around  the  valves  or  in  any  dilatation 
that  may  hap|jen  to  exist.  Another  very  common  cause  of  retardation 
eonsists  in  the  diminuiinn  of  calibre  produced  by  the  pressure  of  a  tumor 
opoa  a  vessel,  or  by  the  contraction  fallowing  intlHutmiUory  cxinbitioQ 
ia  the  subiitance  of  an  orgau:  cxamplea  uf  thcae  conditions  may  be  fre- 
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quently  seen  in  tlie  iliac  tciiib  pressed  upon  by  n  prejrnant  nterns  or  in 
ovuriiu)  lumor,  nnct  in  the  vesscla  of  n  cJnhotiu  liver;  and  it  mnsl  bo 
reinemltereil   tliat  u  ii^Ui   liamhige  rimy  ucl  in  exactly  the  »iame  wiiv. 
The  most  important  cause*  however,  is  nndoubleilly  the  interruplinn  dfl 
thr  flow  of  bhuit  which  fultowe  the  division  of  n  vein   (hiring  n  i^urgiofl 
opernlion.     SrVfrat  circumstances  influence  this  rcHinlt  in  an   imporlaM 
nmiiner;  thuR,  if  a  vein  lie  divided  imniedialcly  beluw  the  site  of  n  ptlfl 
of  vnlves,  theye  being  closed   by  tlie  pressure  from  above,  cr>aeitIalioii 
will  Inke  place  in  the  column  of  blood  thus  rendered  etationary  ;  the  clot 
may  be  limited   or  may  extend   to  a   considerable  distance   along  tlit 
vessel,  and  not  unfrequently  small  isolates!  thrombi  ftirra  around  tlie 
valves  of  the  venous  trunks  leading  from  such  an  occluded  branch.  Thi» 
process  Iims  lieen  commoidy  deecribed  ns  phlebitis,  the  coagulation  i*e\n^ 
viewed  as  secondary  to  the  inflammatory  chanjjes  in  the  c«»nis  of  ihi- 
vessel^  which  usually  ensue,  soimer  or  later.     These  oonsideraii(»ns  offer 
a  probable  explanation  of  the  evil  effects  which  frequenily  follow  ijii* 
B|>plii*ation  of  a  ligatitie  to  a   large  venous  trunk;  because,  ar  n 
column  of  blood  is  in  tlie^e  i  ases  rendered  stagnant,  coagulation  i:. 
sets  in  and  is  not  easily  limited. 

b.  Amongst  the  second  class  of  causes,  inflammation  of  the  coat* of 
the  u^8>tt;/.v,  arteritis  and  phlebitis,  formerly  occupied  the  most  prominent 
pr)sition.     Hunter  descrilwd   two  forms,  the  suppurative  and  udhchir* 
and  be  considcreti  that  nii  exudation  was  thmwD  out  upon  the  tturfnce 
the  lining  membrane,  which   acted  ns  the  exciting  cause  of  the  ihroi 
bosis.     'I'his  has,  however,  been  shown  to  bo  incorrect.     The  external 
coat  may  become  inflamed*  and  the  muscular  coat  suO'erK  sectmdarik  ni 
becomes  swollen,  producing   not  otily  a  narrowing  of  the  calibre  of 
vessel    but   some   iriegnlarit}'   in    its   inner  surface.     This  may    Iciul 
coagulation  ;  and  it  is  by  no  means  necessary  for  this  that  the  inflnmmi 
tory  action  should   reach  the  stage  of  suppuration,  and  that  necrosis 
the  inner  coat  should  take  place.     All   that  is  ni'cessary  is,  th»t  tl 
inflammation   shotdd   be  sidllciently  severe  t<»  deprive  the  living  wall 
the  vessel  for  a  time  at  least  of  its  vital  properties;  and  this  nuiy  occiil 
as  experiment  has  shown,  at  a  point  fur  short  of  actual  death.    It 
possible,  therefore,  for  phlebitis  to  give  rise  to  the  foi  (nation  of  a  throt 
bus,  nn<l   afterwards  to  pass  off,  leaving  the  clot  encbised   in  a  lienltlij 
vessel,  under  which  circtimstances  it  may  undergo  grattuid  absorptiol 
and  perhaps  partial  organisation  without  doing  further  mi*(chlcf.     In  tlic 
great  majority  of  cases  of  phlebitis  it  is,  however,  now  lK*liuvet|  tlial  tliti^ 
inflammation  ot  the  wall  of  the  vein  is  the  result  of  the  thrombus  wbi 
has  arisen   from  one  of  the  causes  here  mentioned,  ami  not  the  priiDM 
cause  of  the  coagulation.     Conguhition   in  a  vein    thus  dilfers  from 
same  occurrenee  in  nn  artery,  for  the  deposit  of  flbrine  which  tnke«  plaO*- 
upon  the  roughenwl  walls  of  a  degenerated  artery  must  be  considenHl 
having  a  protective  influence,  and  as  tending  to  Icswn  the  dftngerofrup 
ture.      The  protrusion  of  /oretgu   bodu'tt,  such  as  spicuin   of  hone, 
fragments  of  atheroma  or  flbrine.  may  give  rise  to  the  formation  of 
thrombus  at  any  spot,  and   may  bi*  considered  under  the  same  heatl  >*] 
embolism. 

c.  Among  chavgfHt'n  the  blood  itself,  which  lead  to  the  formAlion 
thrombi,  those  conditions  already  deaeiilied  under  the  head  of  Icik"***^) 
tosis  necesHarily  occupy  nn  important  position,  aa  tending  not  only* 
diminish  the  rapidity  of  the  flow  in  consequence  of  the  increased  vi*i'i*" ' 
of  the  fluid,  hut  to  cause  an  increase  in  the  amount  of  eoagulable  n*"* 
rial  or  (ibrine.     Jt  is  doubtful  whether  this  condition  alone  would  *iifl** 
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^Eto  prcHluco  coAgtilatioii  in  the  vessels ;  it  must,  however,  1)6  a  powerful 
^prpdUponihg  cause.  It  is  probable,  nlso  that  certain  septic  conditions 
of  the  blood  may  tend  lo  increase  tlie  liability  to  coajfulation  in  the 
H  smaller  vesaeU  and  capillaries  In  consequence  of  altei'ed  or  arrested  func- 
^Ktion  of  certain  org«.nH — Inncs,  liver,  or  kidneys.  Tliis  is,  however,  pro- 
Inibly  the  least  importaiiL  InQnencc  produced  by  septic  comlitions  of  the 
blood,  which  seem  rallier  to  load  to  the  softening  and  breaking  down  of 
rclols  than  to  their  formation. 

Changfu. — A.  throralma,   having  formed,  nsnally   undcrgooft  certain 
cbano;eA  cither  of  a  destructive  or  a  productive  character,  the  results 
ling  cla-^sed  as  follows: — 

Changes  in  the  clot  itself  leading  to  organization,  obsolescence,  or 
sning  and  breaking  down  ; 
b.  Changes  in  other  parts  due  to  the  fornintion  of  the  clot,  viz.,chiinge9 
in  the  walls  of  the  vessel  and  the  establishment  of  the  collateral  circula- 
tion ;  or,  to  the  destruction  of  the  clol. 

I  The  wall  of  the  vessel  usually  contracts  upon  the  contained  clot,  which 
gradunlly  shrinks,  Iwcomcs  denser,  more  flhrillnlod,  and  idtimjitely  pene- 
trated I»y  vessels.  It  may  subsequently  undergo  calcareous  degeneration, 
leading  to  the  fi»rmntion  of  phleholitlis,  not  unlrequently  found  in  venous 
plexusen.  The  changes  which  end  in  disintegration  produce,  however, 
the  most  serious  results,  leading  to  secondHry  liiemorrhnge  in  the  case 
of  the  arteries,  and  to  blood-p<»i8oning  or  metastatic  deposits  in  that  of 
the  veins.  The  causes  wliich  lead  to  these  changes  are  somewhat  olr- 
scure;  hut  tliey  are  gcncrnlly  dependent  upon  bad  hygienic  surroundings 
«nd  septic  or  epidemic  influences.  The  healthy  organization  and  absor|>- 
tion  of  a  riot  cannot  take  place  if  the  wall  of  the  vessel  enclosing  it  and 
the  surrounding  parts  be  in  a  state  of  Inflammation  and  suppuration; 
snd  this  state  of  tilings  is  no  doubt  one  of  the  most  frequent  causes  of 
disintegration.  Difl'use  inflammation  sprea<Ung  up  the  loose  connective 
tissue  surrounding  the  v<;in  not  unfrequently  leads  to  a  similar  result. 
The  general  liealtli  of  the  patient  has  tlic  same  influence  on  the  absorfv 
tioii  and  organization  of  a  clot  as  it  has  on  the  growth  of  healthy  granu- 
lations on  the  surface  of  a  wound.  In  those  conditions  in  which  we  find 
wounds  foul  ami  unlieidthy,  and  discharging  sanious  or  ichorous  pus, 
we  8u*ip<x;t  that  thrombi,  if  present  in  any  vessel  of  magnitude,  will  run 
great  risk  of  diHintegrntion.  Those  bad  hygienic  surroundings  and 
septic  or  epidemic  influences  which  cause  one  condition,  equally  produce 
the  other.  Wlicnever  a  clot  is  actually  exposed  to  decomposing  matter, 
it  of  course  rapidly  decomposes  and  disintegrates  itself,  ft  is  reuiark- 
^  ftble  how  very  rapidly  large  clots  may  become  disintegrated,  and  be 
^vwashed  away  by  the  blood-streaui  in  a  state  of  mlDUtc  subdivision,  some- 
^Liiiues  without  pi*o<1ucing  any  apparent  results.  Should,  however,  the 
Hfrngmonts  be  of  larger  size,  tlie  phenomena  of  Bmbolism  are  produced ; 
Bor  should  they  be  impregnate<l  with  the  products  of  unhealthy  inflam- 
Bmation  or  decornpoctition,  the  most  grave  blood-poisoning  is  the  result; 
these  efffcts  have  been  carefully  studied  l)y  Virchow,  to  whose  admirable 
rescarclies  science  is  in<lebted  for  an  explanation  of  the  results  of  these 
processes. 

An  embolon  Is  a  solid  body  which  has  entered  the  current  of  the 

■  circidnvton.  It  may  consist  of  detached  fragments  of  fibrine,  calcareous 
or  atheromatous  mailer,  foreign  bodies,  or  entozoa.  The  effects  which 
it  produces  will  depend  upon  its  size  ancl  qualities,  and  upon  the  part  of 
the  circulation  into  whicli  it  may  have  enterecl.  Thus  it  may  become 
arrested  io  vessels  of  considerable  size,  or  iu  the  smallest  arteries  or 
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CApillnries  ;  if  it  commence  itft  cnrcor  witltin  ad  artcnnl  trunk.  U  mi9 
become  impuciod  iu  the  smnller  btaiicliea  *.tv  in  tlie  (.Htiillaries  of  tlicsn 
temiu  circiilution  ;  wht^reas,  if  it  Arise  within  a  %'eiii.  it  will  pi-ohahly  fl 
flrrtiste<l  in  tlie  liraurhos  of  the  pulmonnry  or  the  portul  circiiUtinM 
Sometimes,  tUongli  rarely,  the  B|>e('inl  irlmiactci'M  of  tlic  emboloii  wfl 
enable  the  observer  to  dei'ide  as  to  wtiat  niny  tiave  been  its  iirigin  aal 
course.  It  has  been  dcnible*!  whether  a  frnppnLMit  of  notable  ^t'^'cilli 
gravity  enleiin^  the  riglit  side  of  the  heart  from  tlie  vena  cava  could  M 
propelled  iutn  the  branches  of  the  pulmonary  artery  and  tlitis  lic<*oiH 
impacted  in  the  lung  ;  the  cxperimontH  of  Virehow  have,  howevM 
indisputably  prr»vcd  the  possibility  of  this  oci^uirence.  It  is  to  emhfl 
liam  that  modeni  pntholo^iKtfl  ascribe  the  fitrmaiiroi  of  mof«t,  if  nrl  sM 
the  metastatic  al'^cesses  IVmnd  in  tlie  lun^s  of  pntients  wlio  hA\'«  diM 
pyiemie ;  and  they  consider  that  the  em1>4tlori  is  derived  rather  from  \JM 
destruction  of  pre-exi^tinff  thrombi,  than  from  the  entrance  of  true  pH 
into  the  circulation.  Much  attention  has  been  diiected  to  the  queAii^ 
whether  the  admixture  of  pus  with  the  blood  nereRBarily  leads  to  tliP 
occlusion  of  vessels,  and  tlie  formation  of  capillary  thrombi;  and  the 
inqtiir_v  cnn  hardly  be  said  to  be  exhauHied.  There  can,  however,  l»ea^ 
doubt  that,  although  the  granular  corpiii^cIeK  of  pua  and  blood  arc  idefl 
tical  in  their  microHcopic  characters,  they  yet  diifcr  materiiilly  in  tliifl 
vital  properties,  and  that  the  presence  of  pus  in  :tny  noialilr  ipianlilill 
would  lead  to  the  occlusion  of  venhels  and  its  consequences.  Theiui])» 
tion  of  an  embolon  is  indicated  by  the  sudden  in-currencc  of  certRfl 
general  symploniH,  such  as  pain,  numbness,  or  ri^or  ;  but  tha  «iM'cifl 
symptoms  will  necessarily  vary  accordin<{  to  the  or^an  ntfected;  tlmsifl 
embolism  of  the  bruin  paralysis  will  follow,  whiUl  in  th:a  of  the  li)« 
dyspna'a  is  most  prominent.  The  immediate  locnl  eM'ect  of  the  occUtsinfl 
of  a  vessel  is  liio  [irodnciion  of  intense  congestion  in  the  surrtmndiqa 
parts,  which  is  usually  followed  by  hieniorrha<2e  and  the  coiiae()Ut'H 
production  of  the  luemorrlmgic  infnrcts  commonly  seru  iu  these  cmu'afl 
the  changei*  which  subsequently  t:ike  ]ilnce  in  the  pint  ntfeileil  will  dM 
pend  upon  the  facility  with  which  the  collateral  cireiilntion  is  cslahliftbeM 
and  upon  tbiK  also  will  depenil  in  ^rve-at  measure  tlie  mniiilcnance  of  itd 
vitality.  The  appearances  produeed  by  these  eh nuges  will  vary  willillMB 
siruciuro  of  the  particular  ovijan  iu  which  Ihcy  occur,  with  the  cliarnciflM 
of  its  vascular  aupply,  iiud  with  the  exact  point  at  which  the  body  hd 
bi'come  im]>actC4l.  For  a  full  account  of  thcHe  peeuliaritieifr,  the  rctdM 
must  consult  s))ecial  worUa  on  Patholo^ieal  Anatomy.  m 

It  must  not,  however,  l»e  sii))p<taed  that  the  oecurixMioe  of  emb"li*lM 
and  pya?mic  ahseesses  Rliuid  invarinf'Iy  in  the  pf»Riii(m  <tf  eanftc  aiM 
eifcct ;  it  is  only  under  certain  coniiititmH,  at  presiMit  imiK-rf^iclly  ni>H«M 
stood,  that  the  former  may  ^ive  nt»e  to  the  latter.  It  is,  iniii'*^^*  f 
matter  of  common  occurrence  to  Ond  hieuKMrha^i^-  infarcts  in  thu  *(>li'<^ 
or  kidney,  or  more  rarely  in  the  liver  or  lunp:,  without  there  IxMUgiuH 
reason  to  suppose  that  the  patient  had,  at  the  time  of  their  occnrretKM 
aufferetl  from  any  pya?mio  symptoms.  It  is»  in  fact,  the  character uftlM 
etnbolon  itself  tJiat  deterntines  the  subttcqiient  re^-ult^,  and  there  i"  d4 
reason  to  believe  that  a  simple  embolon,  whether  arteiiiil  or  venous  biS 
any  tendency  to  set  up  ncuie  inflammntion  chimges  nt  the  KjHjt  wlirre  IV 
iodges,  nieiely  by  its  mechanical  action.  On  the  other  hnnd,  if  tJ>V 
embolon  be  impreirnaied  with  the  inlective  products  of  unhfnlthy  infliiiHV 
mation,  or  of  deeonipo8iti<»n,  wherever  it  lodges  acute  inllnuiiD.tl^"Jj 
changes,  culminating  iu  abscess  or  gangrene,  must  nccfAsnrily  rfAnlbfl 
ThU  has  been  expcrimeuCuUy  proved  by  A'lrcliow,  CruvciUiier,  TAUtuM 
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^Savory,  aiirt  olliors,  by  the  introduction  or  smnll  solid  raasBes  iulo  the 
circulation.  It  was  found  tlint  when  the  foreijrn  Iiody  whs  in  itself 
U]iirritaliiiK«  as  wax,  ln<lia-rublM!r,  &c..  only  the  ordinary  changes  due 
to  the  local  diAtnrhance  of  the  circulation  followc<1  its  impaction  iu  ihe 
pulmonary  vessels  ;  hub  when  it  posseus^ed  cliemical  or  mechanical  irri- 
tating properties,  inflammation  invariably  occurred.  The  eflc-cl  was 
most  marked  when  the  embolism  c<»nsi.sted  of  animal  matter  in  a  slate 
of  decomposition.  Savory  showed  thnt  putrid  pus,  or  blood-dot,  injc-clcd 
without  tieing  {previously  filtered,  always  szave  rise  to  pytfinic  abscesses 
in  the  hin^,  while  the  sttme  fluids,  careftdly  fllteied,  prodt)ce<l  no  ab- 
Rcesses,  but  pave  rise  to  inlense  fever  and  symptoms  ftf  general  blood- 
poisoning.  Pyremic  abscesses  may,  however,  occur  in  an  or^nn  having 
DO  direct  vascular  connection  with  (he  part  in  wldch  the  original  lesion 

vexists,  and  in  oircninstances  which  render  it  impossible  to  conceive  that 
vny  8oli<1  particles  could  have  passed  from  ihe  one  to  the  other;  we 
must,  therefore,  seek  for  some  other  cause  to  account  for  their  forma- 
tion, and  this  will  lead  us  to  the  subject  of  blood-poisoning. 

3.  The  third  condiiiou  which  is  i>resent  in  many  cases  of  so-called 
pyarmia,  and  which  is  probably  the  actual  cuuse  of  many  of  the  symp- 

ttoms,  is  that  of  blood-poi?ioning,  Icorrheeznia  or  Septiceemia,  Hue  to 
the  absorption  of  ichorous  or  of  putri<l  matter,  and  its  entrance  into  the 
circulation.  This  aubjeet  has  been  investigated  experimentally  by  a 
very  Inrge  number  of  observers  during  the  last  ten  years,  amongst 
whom  we  may  mention,  as  the  most  distinguitihed,  Hurdon  Sander^son, 
Billroth,  O.  Weber,  Hueter,  Savory,  and  Onvnine.  The  results  of  their 
la>>oi*s  may  he  summeii  up  as  follows.  The  injection  of  any  fluid  into 
the  bIfMjd  of  an  animal,  even  pure  distilled  water,  will  give  rise  to  a 
temporary  elevation  of  temperature.  The  injection  of  lluids  derive<l 
from  a  part  in  a  state  of  acute  inflammation  tilyvays  raises  the  tempera- 
ture considerably,  but  if  the  inflammation  be  of  an  unhealthy  cliaracter 
the  efleclB  are  much  more  marked.     In  the  same  way,  severe  elfects  may 

»be  pr<Hliiced  ]>y  the  injection  of  carefully  filtered  infusions  of  organic 
matter  in  a  state  of  decomposition.     The   mii<ler  ettects   pr(»duced  by 
these  injections  consist  simply  of  a  brief  attat'k  of  fever  with   its  usual 
•yraploma,  thirst,  anorexia,   high  temperature,  and  quick   pulse,  and 
wlicn  thct^G  have  passed  away  the  animal  is  as  well  as  before.     The  more 
I       severe  etfects  are  of  two  kimls,  acute  and  chronic.     The  acule  are  dm- 
^^Taclerised  by  rigors,  high  fever,  diarrha'M,  vomiting,  acute  internal  inflam- 
^Unations.  as  peritonitis,  pleurisy,  or  |)ericard)ti»t,  nnd  in  some  cases  b)* 
^Bmetastatic  abscesses  and   by  patches  of  diffuse  cellulitis.     In  extreme 
^v oases,  the  animal  may  die  colLnpsed  in  a  few  minutes  before  fever  can 
declare  itself.     Every  stage  may  be  pro<1uced  at  will  between  these  cases 
of  most  malignant  blood-poisoning  and  the  mildest,  febrile  disturbance^ 
by  varying  the  nature  of  the  fluitl  and  the  conditions  of  the  experiment, 

»^he  chronic  etfccts  produced,  supposing  the  animal  to  escui>e  the  acute 
pyu?mic  eoudition,  are  identical  in  every  way  with  tuberculosis,  conr-ist- 
ing  of  an  overgrowth  of  the  lym]>liaVie  tissues.  The  effects  produced  in 
these  experimentH  vary,  Ist,  with  ihe  nature  of  the  fluid  injected;  :2nd, 
with  the  quantity  injected;  3rd,  with  the  mode  of  iojeotioa;  and  4tb, 
with  the  animal  experimented  on. 

■  I.  7'fie  Kature  of  the  Poison. — Dr.  Burdon  Sandi-rson  has  shown  that 
the  fluids  capable  of  producing  the  most  potent  etfects  arc  in  all  cases 
characterize'l  by  llie  presence  of  raimite  organisms  variously  spoken  of 
aa  bacteria,  microzymes,  or  micrococci,  and  thai  the  eflect  pnHbiced 
varies  to  a  certain  extent  with  the  appearance  of  these  organism*.     The 
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pnrt  which  thc3*  play  in  the  process  ot  infection  is  at  present  iindeUfl 
ininod.  That  tbcy  can  Jip(>ear  in  the  itrwUicts  of  sulx'ntaneon^  irtflaM 
lUttUttu  wl)ii;!i  Imve  never  licon  exposed  In  the  external  air  js  certain,  I« 
this  is  no  proof  nf  tlieir  havinjr  hven  generftted  al  the  part,  as  they  n» 
have  come  from  without  aiiii  foinut  their  wtiy  to  the  intlamed  spr>t  m| 
the  l)lood.  There  in  no  evidence  lo  Rhow  clint  the  poi%on  need  he  oruM 
spcoidc  character,  like  ttitit  of  an  acute  speelHo  disuaAc.  It  hnn  b«M 
ftliuiidanily  proved  l>y  experiment  ilinl  nil  the  symptoms  of  8eplif:eml| 
or  blood-poisoning  may  be  [>roii»iced  by  the  injcclion  of  simple  alhumtd 
ous  inntter  in  a  state  of  decomposition.  On  the  other  hand,  it  is  nfl 
necessary  that  the  fluid  injected  should  be  in  a  state  of  dec-orepmiii^V 
or  putridity  ;  in  fact,  the  most  mas;lignant  effects  are  produced  by  fluids 
free  from  decompositirm,  and  their  effects  diminish  in  intensity  a^  tli^ 
fluid  decomposes.  Thus,  to  take  a  single  example,  Dr.  Sanderson  tfl 
Jectod  some  solution  of  ammonia,  whirh  had  been  previously  boiled  aofl 
cooled,  into  the  |ieritonenm  of  a  guinea-pig.  The  fluid  resulting  fiofl 
the  acute  peritonitis  so  proilnoed  was  injected  into  the  peritoneal  (.^viH 
of  a  second  guinea-pig,  and  ^o  on  from  one  guinea-pig  to  another  for* 
fteries  of  live,  and  lastly  some  of  the  fluid  from  the  last  gnincn-pii;  tnM 
?idog.  The  lime  the  first  animal  survived  waa  about  iwentv-ftiur  houn 
but  in  each  succeeding  injection  the  time  became  shorter,  till  at  lii»t  iM 
potenry  of  the  fluid  had  so  far  increnscd  that  a  dog  only  survivinl  IM 
injection  seven  hours,  thus  showing  '*  that  it  is  possible  to  proceed  frw 
Bu  inflammation  of  purely  non-infuctivc  origiu,  to  the  artiflcial  induotiofl 
of  a  process  of  the  most  intense  virulence/'  The  exudation-fluid!)  fl 
these  experiments  were  found  to  be  full  of  miorocooci,  and  their  pniena 
was  diminished  by  putrefaction.  This  curious  increase  in  the  virnlens 
of  the  poison  as  the  residt  of  transference  from  one  individual  tn  lUfl 
otiier  is,  to  say  the  least,  very  suggestive  to  the  practical  Surgeon,  »™ 
8h<»ul<l  make  him  doubl3'  careful,  lest  by  the  use  of  sponges  or  by  IM 
own  unwashed  hands  he  should,  as  it  were,  repeat  the  cxftcrimcnl  uo  Iill 
patients.  ■ 

2.  The  intensity  of  the  effect  varies  with  the  quantity  injected,  idiH 
the  injections  arc  made  directly  into  the  Idood  If  the  injections  of  l\M 
more  viriilcnt  fluids  Ix*  made  under  the  nkin  or  into  a  serous  cavity,  tliM 
excite  local  inflammations,  the  fluid  product  <»f  which  possess  the  Mfllfl 
virulent  properties,  and  thus  the  efloct  will  not  vary  so  directly  will»  tM 
amount  of  fluid  injected. 

3.  Tht^  Mode  of  Injfrtion. — Some  fluids,  for  the  reason  juat  alat«ifl,  sc^ 
more  powerfully  when  injecte<l  into  a  serous  cavity  or  into  the  siibfUtfl 
neous  cellular  tissue  than  when  injected  directly  into  the  blood.  m 

4.  The  Ainmai  Exptrrimented  on. —  Dr,  Sanderson  has  clearly  »!»«*■ 
that  different  classes  of  animals  are  diffiirently  aflected  by  the  saiM 
|>oison,  and  that  diflerent  individuals  of  the  same  class  present  vcM 
different  powers  of  resistance.  Thus  all  rrwlents  are  pocnliarly  suw-cpj 
tible  to  infective  processes,  while  dogs  are  much  Ic.ss  so.  Sander*™ 
thinks  that  the  human  subject  is  probably  intermediate  between  Ihetvofl 
That  different  individuats  of  the  same  speciea  are  differently  affoutcil  l>n 
the  same  poison,  is  a  point  of  great  interest.  It  is  doubtless  ttie  «a<i>  J 
with  the  human  subject,  and  in  all  probability  the  susceptibility  to  Uw 
effects  of  these  virident  infective  poisons  varies  greatly  from  tim-*  l^ 
time  in  the  same  individual.  This  we  have  unfortunately  only  too  oll«^ 
the  opportunity  of  verifying  by  the  observ.ition  of  dissection  won»'l*J 
A  student  in  robust  health  may  usually  inoculate  himself  with  itn|i(iiiitfl 
from  almost  any  dissection  or  pttM-m'tHem  oxaminatioD,  but  oue  «^ 
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t)lfinsto<1  with  over-work  or  dissipation  would  under  tlie  same  circum- 
•tnnces  run  llie  greatest  riskof  blooil-poisoninsf.  In  llie  same  way,  there 
'<*nn  be  no  doubt  that  the  patients  admiLted  into  a  hospital  Trom  dirty 
homes  and  from  every  condition  of  bad  hygiene,  are  far  more  liable  to 
Bulfer  from  blood-poisoning  than  those  wlio  have  lived  in  better  cireum- 
Btan<-e!t. 

By  what  channel  the  poison  enters   the  system  is  still   uncertain;  it 
may  be  either  by  the  veins  or  by  the  lympliatics.     Of  one  thinj;,  how- 
ever, there  seems  to  lie  no  doul»t,  that   heallhy  grnnulntions   under  cii*- 
cumstnnces  of  ordinary  pressure  oflVr  a  decided  barrier  to  the  passage 
of  any  of  these  infective  materials  inlo  the  blo(»d,  and  it  is  also  just  as 
^certain  that  recent  wounds,  bc-fon;  IheirsMrfaces  ai*e  covered  with  orjjan- 
Ig  lymph  or  pranulations,  offer  them  a  ready  entrnnce.     In  fad,  t ho 
n'iment  of  injection  of  decomposins?  matter  inlo  the  lympliatics  is 
ibften   unintentionally   performed  by  the  Siu'sreon.     If  a  wound  of  any 
^•ize  under  ordinary  dressing  be  closed  too  tightly,  and  no  drainac^e  be 
provided  for  the  necessary  serous  dist-harije,  it  will  be  found  that  after 
'about  3f5  to   48  hours  the  patient's  tenipemture  rises  i^erhaps  to  103° 
Fahr.  or  104°  Fahr.,  find  all  the  sijms  of  severe  fever  set  in.     On  look- 
ing at  the  woun<l  the  slitehcs  will  be  found  to  be  tight, on  removin«T  one 
the  serous  fluid  will  flaw  out,  liavinj;  a  distinct  o<lor  of  decomposition, 
and  the  fever  will  then  gradually  subside.      Uere  the  decomposing  fluid 
will  have  been  pent  up  at  high  pressure  in  a   cavity  surrounded  on  all 
^■»ides  by  the  unclosed  lymphatics,wliich  have  been  divided  in  the  wound, 
^P^nd  the  experiment  of  injection  is  as  accurately  performed  as  if  done  with 
^^a  synnge  under  the  skin  of  a  dog.     It  merely  requires  that  the  quantity 
of  fluid  inject^  should   be  sufficient,  or  that  the  susceptibility  of  the 
individual  should  be  great  enough,  to  convert  sueh  a  case  as  the  above 
I       into  one  of  septicemia.     In  the  same  way,  there  is  reason  to  believe  that 
^Bthe  fluicl  portions  of  pus  pent  up  at  any  *legreo  of  piesstire  in  the  cavity 
^Ptnny  be  absorited.     If  the   pus  be  healthy,  the  effect   will  be   merely  to 
'       pii>dnce  the  onb'nary  febrile  disturbanec  accompanying  sutb  conditions, 
hut    if  unhealthy  or  decomposing,  it  may  give   rise  to   intense  blood- 
poisonihg.     There  is  no  reason  to  l»elieve  that  the  entrance  of  pus  cor- 
puscles into  the  blood  plays  any  part   in  the  process — as  originally  sup- 
posed by  Arn')tt,  Hunter,  B^ranl,  and  S^dillot.     It  will  be  seen,  therefore, 
from  what  has  iK'cn   saiil   above,  that  in   the  opinion  of  man^'  modera 
pathologists  no  sharp  line  can  be  drawn  between   ordinary  surgical  or 

k traumatic  fever  and  se|)ticffmia^ust  as  Sanderson  has  shown  that  no 
sharp  line  ran  be  drawn  between  inflnramatioiis,  the  products  of  which 
|>osse8S  deciiletl  infective  properties,  and  those  which  do  not ;  and  no  one 
■t  present  can  say  exactly  where  one  entls  an<l  tlie  other  begins. 

Briefly  then,  to  sum  up  our  present  knowledge  of  pyiemia  it  may  be 
Btnted  that, 

1.  The  metastatic  abscesses  can  in  many  cases  be  distinctly  traced  to 
f      the  results  of  eml>o|ism;  the  embula  fiaving  started  from  softening  clots 
Hln  the  veins  of  the  pm-t  from  wliieh  the  disease  originateil,  and  beinc  im- 
^Bprcgnatcd  with  some  poison  which  causes  them    to  excite  acute  inflam- 
mation wherever  they  lodge.     This  poison  may  be  in  some  cases  some- 
thing  specific,  of  which  we   have  no  knowle<lgo  at  present,  or  it  may 
eonsist  of  the  products  of  ordinary  deccunpositiou. 
^v     2.  The  other  symptoms  of  pyjemia  are  ttiUy  accounted  for  by  the  en- 
^■krnnce  of  the  same  poisons  iuto  tfie  system  in  a  fluid  or  minutely  subdi- 
^^vided  form. 

3.  The  most  characteristic  feature  of  the  fluids  which  possess  these 
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infective  prnpciiies  ir  the  presence  of  minute  or^nnismSf  hnrtiirlnf  micrj- 
zvmoB,  or  micrococci  ;  hut  whence  tiiese  ori<;itialo,  nr  what  pari  L)H 
take  ill  the  proccHs  of  infection,  in  still  a  ilispnled  point.  ■ 

4.  Cases  ficciir  in  which  emlKilisin  forms  no  part  of  the  aflVction,  afl 
others  in  which  cinlKtlism  is  nil  imporlniit  anU  blood-poisoning  compoil 
tiveiy  aecondary.  The  fonner  are  included  by  some  S«rgt?nn«  under  Utf 
nnines  of  septicanuia  and  ichorrhieniin,  and  the  latter  under  the  iinniM 
of  pyjemitt  or  eml)ol}€iniA.  In  this  country,  however,  it  is  moreomroon 
to  extend  the  name  pyiemia  to  both  conditiona. 

Post-mortem   AppRARASOEa — After  the  above    brief  sketch  of  the 
more  important   pathological  conditions  which   cunslittite  the  p\» 
stale,  the  nppenrnnce.s  to  1)g  found  alter  dcBLh  in  any  fatal  case  may 
described. 

Tlie  body  nsiinlly  changes  rapidly  after  death,  decomposition  set 
in  111  uu  cnrly  period  ;  the  skin  is  ^eiMirally  of  a  diriy  yellow  tin{;e.*rim^ 
tines  iulenMi'ly  JHnndicoil,  with  nuraerous  spots  of  livid  inotlliiit^,  due  to 
tlie  occurrence  of  local  congestion.  Any  external  wound  may  prt'»«^nt  a 
grey,  sloujjhy,  or  dry  appearance;  and  dark  red  linos  may  be  neon  vx 
tending  iipwiirds,  indicating  the  course  of  the  veins  or  lymphalictt. 

Tlu*  Blood  uitl  oden  he  found  to  be  of  a  dark   color,  fluid,  ur  ini 
fccily  coagulated,  although   sometiines   it  may  present  no  abnorin»l 
pcnnuice  whabi;vcr.     Large  numbers  of  while  blood-corpuscles  mav 
readily  neen  under  the  microscope,  sometimes  collected   into  raasBtts, 
cntanrrled  in  a  cUit  so  as  to  give  it  a  milky-\vhite  appearance.     Thr 
corpuwc-Ies  are  frequently  found   to  have  broken  up  even   Itefore  dealii, 
and  the  sprnui  to  be  conse<picntly  darkly  staine^l  with  bloo<l-pi<imrm, 

Thp  Heart  is  frequently  the  seat  of  small  exirnvnsntions,  which  may 
be  found  either  beneath  the  pericardial  or  endocardial  lining,  or  in  Uie 
muscular  substance  ilHclf.     Sometimes,  though  not  very  often,  Bb*of*«i 
are  found  situated  either  in  the  wall  or  in  the  pnpiltary  muscle"*  , 
are  usually  small  collections  of  puriform  matter,  rartdy  much  Inrij' 
a  pea,  and  ottvn  surrounded   by  a  zone  of  congestion   or  hiemoi 
The  muscnhir  substance  is  flabby,  and  the  lining  membrane  of  h" 
heart  and  aorta  is  more  or  less  deeply  staiuetl  by  imbibition  of  tltf  coi- 
oriuij  matter  of  the  blood.      Pericarditis  may  result  primarily  fn>ni  llf 
forinatirm  of  metastatic  abscesses  in  the  heart,  but  is  usually  scc' 
to  the  innnmuiMtion  of  the   |>leura,  which   is   often  very  intense     l' •  ■ 
siomdly  ditfuso   acute  intlammatioii  of  the  muscular  struoturo  of  tii* 
heart  is  foun<1,  without  any  distinct  abscess  htwin'^  been  formed. 

The  Lungs  Rre  much  congested,  especially  at  the  |M»sterior  bcuc*. 
wlu'iu  the  tir^suc  is  friable;  sometimes  this  congestion  passes  into  truo 
pntMimorda^  which  almost  always  exists  to  some  extent  at  lea«t«    Tb( 
most  important  condition  present  in  these  cases  is  the  existence  <>' 
fasialir  ab«ct*n  ftt^  which  ni:iy  vary  much  in  number  ami  size.     Tin  ' 
commonly  fntimt  scattered  over  the  surface,  and   nre  almost  invi 
surrounded  by  a  zone  of  condensed  luiiir-ii^sue,  the  result  eithci  ■ 
flainiuatory  action  or  of  luemorrliaijio  injection;  and   are   still   fiirtbw 
surrounded  by  an  area  of  uctive  couj^estion.     The  pi»*ition  of  the**-*!** 
seesses  is  usually  indicated  on  the  snrfnco  by  a   slight  elevation;  titf^f 
form  is  most  commonly  wydge-»*haped,  the  broader  part  or  ba^e  hiinC 
directed  towards  the  surface.     The  central  part  of  the  mass  eoaeti>«t*  "^ 
a  ^v<fy  ftlotiirl),  which  may  or  may  not  have  softened  down  into  a  fi' 
nious  semi-fluid  matter.     The  area  of  hiemorrhage,  measuring  from 
eiplilh  t(»  half  an  inch  in  breadth,  may  present  the  ordinary  charac 
of  lung-apoplexy,  closely  resemblitig  damsou-uheesc  on  soctiou ;  oi't '^ 
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mny  apponr  of  a  tawny->'cll"w  color  from  prrlini  reabsorption  of  blocxi- 
pigtnenl.  The  size  of  these  f(e|>nsilR  VAries  greatly,  from  less  than  Ihnt 
of  n  peu  to  two  or  throe  iiu'hes  in  diameter.  They  are  most  cummoiily 
found  on  the  po?*t«rior  surface  of  ihe  lower  lobe,  or  in  the  interbjbiiinr 
fisHurc.  The  pleiirlHy  which  aceoinpanieH,  aiitl  prr>bubly  in  moHt  caHes 
^Teanltfl  fr-om,  the  formation  of  the  rieimsit  is  often  very  severe.  The 
ilearal  surfaue  is  freely  covered  with  |mlahe«  of  iiiflrtnimnU;ry  lymph, 
whilst  corresponding  quantities  of  deeply  eovered  liirbiii  fluid  are  usually 
ColUtled  into  the  pleural  sac.  Someliuies,  though  rarely,  HUiall  colleo- 
tiona  of  pus  are  found  seatleretl  throuj^h  the  sulistauee  of  the  orijau 
without  affecting  its  pleural  surface,  or  giving  rise  to  any  of  the  wedgc- 
[ifthaped  masses  above  described. 

The  Iiiver  frequently  presents  no  abnormal  appearances,  even  in  se- 

fVere  CJises,  where  the  lungs  have  suifercit  most   mnrkediy;    in  others, 

kgain,  it  is  the  seat  of  many  abscefises,  which  often  attain  a  very  large 

lizc.     The3*  have  much  the  same  cliaracter,  both  as  to  form  and  position, 

lose  in  the  lungs,  and   are  usually'  surrounded  by  a  zone  of  hiemor- 

and  congestion.     When,  liowever,  thoy  occur  oa  primary  abscesses 

iirttliotit  any  <leposits  in  ihe  lungs  precciUng  tliem,  they  may  appear  aa 

simple  cotleelions  of  pus,  iiaving  a  more  or  less  branched  arrangement. 

PThis  form  of  pyieuiic  deposit  does  not  appear  to  ho  the  residt  of  eudxi- 
lism,  hut  to  l»e  referable  to  U»ose  other  conditions  of  ichorHuemia  or 
SepticaMnia  wliicli  have  been  already dusctihed.     It  must  be  rememhercd 
tliftt  hepatic  abscess  may  result  from  intestinal  minchief.  either  typhniil 
or  dysenteric  ;  and  tlierelore  the  occurixMicc  of  titis  condition  does  not 
^^sieoossarily  indicate  the  existence  of  general  pyicrnia.     In  cases  in  which 
^Mhe  general  blood-poisoning  is  more  marked  than  the  local  etfouts,  the 
^^'liver  is  found  to  be  swollen,  its  structure  is  soft  and  more  friable  than 
nsual,  and  its  color  nidlorm  and  muddy.     The  epithelium  is  found  on 
microscopic  examination  to  be  excessively  granular. 

The  Spleen  is  iisnally  large,  soft,  very  friabU',  and  often  of  an  almost 
pulpy  consistence.  Infarcts  unconnected  with  the  pyiemic  state  are  fre- 
quently met  with  in  this  organ;  metastatic  abscesses  are  not,  however, 
very  comniou. 

The  Kidneys  probably  stand  next  to  the  liver  in  the  order  of  fre- 
quency with  whi<h  they  arc  atfectwl.  They  ai-e  almost  invariably  swollen 
AUi\  Soft;  the  e|)ilhel)uui  cloudy,  excessively  granular,  and  often  choking 

I  Ihe  tubules  in  irregular  masses.  They  are  very  frequently  congestetl, 
and  sometimes  the  seat  of  destructive  nephritis  ;  when  abscesses  appear, 
Ibey  present  the  same  varieties  as  those  found  in  other  parts. 
'  The  Intestines  rarely  sulfer,  but  abscesses  may  he  fouud  in  the  sub- 
mucous or  subserous  areolar  tissue.  Local  peritonitis  not  unfrequcntly 
follows  the  formation  of  hepatic  absccs.ses,  and  may  become  very  severe. 
Of  the  other  organs,  the  prostate  is  the  most  ciunnionly  affccteil  ;  nli- 
•cesftcs  forming  in  tlie  venous  plexuses  which  surround  this  body.  Metas- 
tatic tleposits  rarely  form  in  the  brain,  although  embolism  of  the  cerebral 
arteries  is  not  uncommon  as  a  result  of  valvular  disease  of  the  heart. 

One  or  more  Joints  are  usually  found  to  be  swollen  and  tender;  and 

on  opening  them  n  Inrge  quantity  of  pale  yellow  or  thick,  flaky,  and 

puriforni  fluid  escapes.     There  arc  congestion  of  the  synovial  Iringes, 

Hpind  softening  or  deslrnction  of  the  cartilage. 

^K    The  general  character  of  the  anatomical  lesions  present  in  this  diseAM 

^hiay  l>e  surametl  up  as  follnws: — a  geuei-al  ten<lency  to  local  congestion, 

^wlnflnmroation  or  extravasation  of  blood,  accompanied  by  the  formation 

of  slough  or  abscess,  due  iu  the  migorlly  of  cases  to  thrombosis  or  em> 
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boHsm^  hut  in  other  cases  to  chnngCA  in  the  hlnorl  itself,  which  nlriM 
nlways  presents  reiimrkaiile  fluidity  nnd  a  tenrlcnry  to  rapifl  decompfl 
tion.  In  olher  cases,  with  the  exception  of  i lie  local  abseeasca,  the  J 
pcarances  mjiy  ''^  those  of  n  perlecily  licnilhy  body.  ■ 

Trkatment — The  Preventive  Treatment  ol"  pyiemia  con&istal 
A  scrupulous  attention  to  those  hygienic  measures  which  have  heen  fl 
scrihed  in  the  earlier  chapters  of  this  work  ;  am),  above  alU  to  a  canfl 
nvoidaiice  of  tjiitr crowding.  It  is  iiupossihle  to  speak  too  forcibly fl 
the  necessily  of  avoiding  this  evil  in  surgical  wards,  if  we  wi»h  to  pfl 
Vent  outbi-enksof  pyiemia.  The  more  the  patients  are  isolated,  the  1^ 
will  be  the  liability  to  pyfcmia.  It*  the  aggregation  of  patients  fav^| 
the  devebp|iment  of  this  disease,  their  segregation  i«»  the  best  prevvntiiH 
nlnnulnnt  cuhic  space  of  air,  free  venliliition,  and  scrupulous  attcnUfl 
to  cleanliness  will  do  more  to  prevent  the  development  and  spread  |J 
pytpmia  than  any  other  precautions  that  may  be  adopted.  In  fact«DaM 
are  of  any  avail  if  these  be  neglected.  Yet  it  is  impossible  not  to  ndiuit 
that  the  cottstilulion  of  the  patient  himself  may  have  nincli  to  do  wiili 
the  productiou  of  the  disease  ;  and  it  i^  often  distressing  to  the  SurgeOQ 
to  feel  that,  whatever  care  may  be  be»toWe<l  upon  the  patient  after 
operation  or  ac'ciilcnt,  in  these  respects,  the  evil  itiHuenceb  to  which 
lias  iK-en  exposed  previously  to  its  occurrence  may  have  so  contnniiiiM 
hJH  l>hK)df  that  pvicmia  becomca  iilmoRt  an  inevitable  sequcncit  uf 
suppurative  inflammation  that  is  set  up 

As  it  is  now  well   known  that  the  absorption  of  decomposing  »nh 
Huida  is  an  ellicient  cause  of  all  the  symptoms  of  pyiemia,  too  grent 
cannot  be  taken  to  prevent  putrefaction  in  the  iliHchnrges.     Lister  h| 
that  by  his  antiseptic  method  of  treating  he  has  atmitat  aUoltshetl  pywii 
in  his  practice.      As,  however,  from  what   has  l«een  said   before  wli 
treating  i)\'  the  pathology  of  pyfpmin,  it  is  clear  that  the  disease 
arise  iudei>eudentty  of  decomposition,  no  system  of  dressing  can  he 
pectcd  absolutely  to  prevent  it  in  alt  cases.     A  few  exceptional  ca*ic-s 
probably  occur,  in  spite  of  everything  that  can  be  <lone  to  prevent  it- 

In  addition  to  ordinary  prophylactic  hygienic  measures,  there  arc  A 
few  of  a  more  special  character.     Thus,  i>us  siioul<l  always  l>e  freely 
out,  especially  if  it  be  sanious,  decomposing,  or  olfunslve.     t^uiiiine 
iron  may  be  given  before  an  operation,  or  as  soon  aflcr  as  the   pHtienl 
condition  will  bear  it;   and  a  liberal  supply  of  gi>od  nonrishmeiit 
joined.     Disinfectants,  cspeciully  cftrbolic  acid  and  the  chlorides,  Avn 
be  freely  used.     Some  Surgeons  have  advocated  the  internal  aduiinliti 
tion  of  agents  that  have  a  special  anliseptio  character,  as  the  hy 
pbites  and  aulpho-carbolates  ;  but  their  use  docs  not  seem  to  have  l» 
attended  with  the  benetit  that  was  expecteil  from  them  on  theoi 
grounds. 

The  Curative  Treatment  of  pyiemia  is  most  nnsatisfsctory. 
doubtless  happens  that  patients  occasionally  recover  from  this  disctt 
even  after  the  formation  of  diffuse  abscesses;  but  snch  a  result  must 
looked   upon  as  a  happy  exception  to  its  commonly  fatal  t4.*rmiuiiti( 
The  only  plim  of  treatment  that  holds  out  any  rcasonalile  hope  of  « 
ccHH,  appeam  to  mu  to  be  the  stimtdnting  and  tonic  one,  consibtin^; 
brandy  ov  wine,  ammonia,  linrk,  and  beef-tea;  in  fact,  that  plan  of  ini 
ment  whieh  is  usuully  adopted  in  low  fevers  and  iulhimiuatiuna.     I  biil 
certainly  seen  service  done  in  stune  cnscs,  and  indcc4l  recovery  ctfect 
by  the  adminislrulion  of  large  doses  of  quiiune;  live  grains  U'ing  p^ 
every  third  or  fourth  hour,  with  the  l)est  elfcct.     Heyoud   this  I  k\o\\ 
think  it  necessary  to  go.     Among  many  others  I   may  moutJonsvei 
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serious  case  of  pysniia  followinpr  nmpntnlion  of  the  nnn,  and  npcom- 
panted  not  only  by  all  the  syin|ituins  of  that  disease  in  a  very  ninrked 
cgree,  Init  by  pleuritic  etfutfion,  fiiwelling  and  tenderness  over  one  hip, 
anil  fcronilary  hnemorrhage  from  the  »tuinp,  which  wah  cured  nndcr  the 
tonic  and  stimulating  |)lan  of  treatment.  The  quinine  very  decidedly 
checks  tlie  rigora  ;  hut  dfjes  not  np]>ear  to  influenec  the  temperature  or 
llie  sweats.  In  some  cases  I  have  adniinisteied  the  chlorate  of  potnsh 
nrgely  (.^ij  to  5>v  in  the  day),  in  addition  to  the  quinine  and  wine,  wiih 
pparent  hencfit.  If  llie  (lepression  l)e  very  great, carbonate  of  amuionia 
in  live  to  ten  or  even  fifteen  graiu  doses  may  be  given,  well  diluted^  Irom 
time  to  time;  such  fluid  nourishment  as  the  patient  will  take,  with  a 
liberal  allowance  of  wine,  porter,  or  hrnndy,  being  administered.  In  ad* 
dition  to  this  medicinal  treatment,  hygienic  mcaaurca  must  be  put  in 
i>iX'e.  The  patient  should  throughout  be  placed  in  an  airy  and  well- 
Ventilated  apartment,  and  cleanliness  carefully  attended  to. 

In  the  cflse  of  a  sujierficinl  vein  being  intitimcd,  it  has  been  rcoorn- 
tnended  by  Ijonnet,  Hcrard,  and  Langier,  that  the  nctual  cautery  should 
be  fully  applierl  along  the  course  of  ilic  vessel ;  and  they  state  that  the 
best  results  have  lollowed  this  practice,  As  abscesses  form,  they  must 
liG  freely  o|»cned  :  and  the  diffuse  and  purulent  collections  forming  in  the 
areolar  tissue  must  be  evacuated  ;  the  cavities  being  well  syringed  out 
with  antiseptic  lotions,  in  cases  arising  as  the  consequence  of  acute 
steo- myelitis  following  amputations  or  compound  fractures,  removal  of 
he  limb  at  the  next  joint  above  theatfected  bone  hiis  been  recommended 
end  successlnlly  practised  by  Sir  J.  Fayrer,  even  after  one  or  more  well 
marked  rigors. 

Jf  convalescence  tnke  place,  the  patient  will  slowly  recover.  The 
rigors  and  sweats  will  gradually  become  less  frequent;  the  appetite  will 
improve;  the  conntennnce  will  lose  its  anxious  expression,  and  the  skin 
ita  unhealthy  hue.  Hut  strength  returns  slowly.  The  disease  may  as- 
sume a  relapsing  character,  (ireat  caution,  therefore,  is  necessary  before 
patient  can  be  pronounced  safe.  Kven  alter  recovery  he  will  continue 
e  and  wasted;  energy  is  lost;  nutrition  is  impsircd;  and  at  a  more 
mote  period  some  low  form  of  disease,  as  phthisis  or  albuminuria,  may 
rove  faUd. 


CHAPTER   XXXIV. 


TUMORS. 


The  frequency  with  wliicli  T'tmorf  fall  nnder  the  observation  of  the 
Surgeon,  the  great  variety  in  tliuir  i-haracters,  and  their  imt>ortant  rela- 


^m     >  The  most  exUftngtive  treatise  on  this  sahjecl  Is  Vlrehow's  great  work,  "Die 

Kranklififtcn  OeschwtUste"  Clhc  Pnllmloj^^  of  Turaorei,  whilil  in  bis  "CilluUr 

PftiUology"  will  be  fouud  an  exposition  ol  Ids  views  of  the  development  of  new 

formations.     The  reader  will  find  in  t*RgL'l'»  classical  "  l^ecturea  on  Hurgical  Pit* 

thology'^  the  best  ncoount  in  the  Ko^lisli  Isngunge  of  the  clinical  chnrAcif^rs  of 

^■.fjiese  urowtha.     He  amy  itlaf)  con»uU  with  adviintnj*r  Riu'lflciuch's  '*  HlMolof^ical 

^Bpatbnlr.yy'*  (irsnsjlutfd  for  the  New  Sydf-nlmni  Socifty  by  Ur.  Baxter),  Hillruth's 

^" '*fturt;icftl  PaUioUi«y"  (American  Edition),  and  the  "  Mununl  d'HiHloloijie  pHtlio. 

logique."  by  Cornil  and  Ibinvlcr,  vol.  i.    I  nin  nndt^r  much  obligation  to  my  Iricnd, 

Mr.  Gfxxllee.  for  hi»  kiudnebs  in  hiiviug  undertaken  tbe  illuslrhtion  of  this  cbsptcr 

lib  n  series  of  dniwinirs  taken  from  nature,  which  are  alike  admirable  for  their 

;Uty  and  Ihelr  artisdc  merit. 
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tiona,  local  ns  well  as  cnnslitntional,  rentier  their  conmfleratinn  ontfS 
grenL  mcjinent.  Accordiii;^  to  Unntor,  «  tumor  is  "iv  ciix-ninscriK*'!  t*ti«- 
etniK'e  [H'fMlnt'ud  by  fli^^ease,  and  ditrurent  in  its  nature  nnd  coitsii»t(*QCtf 
from  the  snrronndina;  parts."  This  definition,  tlinugli  not  |»crhnps  :ict.*a- 
rnlely  correct  in  sonif  forms  of  tumor»  which  do  not  differ  in  their  nntare 
fi-om  nei^hhoring  (tfirta,  is  y*^t  olinicaMy  <'on\'enient.  Hy  a  tumor  may 
also  he  meant  a  mure  or  less  circnmscrilxvl  mass,  growing  in  some  tissue 
or  organ  r>f  ihi»  hddy,  and  dependent  on  a  morhid  exeesB  of,  or  ileviation 
from,  the  nutrition  of  the  pari.  These  yrrowths  may  therefore  bo  i 
Bidered  under  the  two  heads  of  local  hyiHirlrophiea,  or  oiiltjrowtha  of 
normal  strncture  of  the  pnrt;  and  of  now  formations,  presenting  at 
Inral  characters  whicli  lUifer  more  or  less  widely  from  those  of  the*  p 
around.  The  tumor  thus  formed  increases  in  size  hy  an  inherent  fo 
of  its  own,  irrespectively  of  the  growtli  »>f  the  rest  of  the  system,  but 
still  olieya  the  sanin  laws  of  growth  which  govern  the  l»ody  jrontTulU'. 
In  order  to  con*itiHite  a  tumor,  it  is  necessary  that  the  normnl  form  of 
the  part  be  widely  departed  from;  a  mere  increase  in  its  size,  so  long  a^ 
it  preserves  its  usual  shape,  being  srarcely  conaidere<l  in  this  light,  'fliii? 
if  the  tibia  be  uniformly  cnlargeil  to  double  its  natural  size,  lb*;  e: 
nicnt  is  a  hypertrophy;  but  if  a  comparatively  small  rounded  un- 
bone project  directly  forwards  from  its  tuberosity,  it  is  said  to  be  a  tumor 
and  iKil  a  mere  hypertrophy. 

Classification  op  Tumohs. — A  clflssification  of  tumors  raaj'befounde<l 
cither  upon  their  nnutoniical  structure,  or  upon  their  vital  and  clinical 
characters;  and  although  these  two  systems  may  occasionally  I«ai1  los 
Somewhat  similar  gnrnping  of  individual  growths,  yet  our  knowledge  19 
at  present  too  imiierfect  to  enable  us  to  point  out  in  every  cat*?  thw  ooii- 
nectiou  between   clinical  history  and  histolugical  structure.     Surgtona 
have  long  divided  tumors  into  two  great  classes — the  Non-malignant 
and  the  Malignant.     This  division,  however,  though  practically  ■ 
nicnt,  is  not  scicnliHcally  cxa(?t.     Although  some  tumors,  as  the  ■• 
are  always  and  e88entia!l3*  malignant,  and  others  as  uniformly 
liponiata  and  some  cysts,  yet  numy  id-hers  that  are  usually  int.. 
under  cerlnln  conditions  at  present  unknown,  take  nn  a  truly  lualii^iisiit 
acti<in:  this  has  led  to  the  eHtaMi^shment  of  an  intermediate  group  that 
may  be  ternu'd  the  Semi-Malignant. 

The  Non-Malignant,  Innocent,  or  Benign  Tumors  are  strictly 
local  iu  their  development,  and  are  rarely  connected  with  any  eoustilti- 
tional  or  hereditary  peculiarity.     They  resemble  more  or  less  completely 
the  normal  textures  of  the  part  in  which  they  grow,  and  bencu  arc  very 
commonly,  though  not  perhaps  with  strict  propriety,  termed  homom^tf' 
phoHH      They  usually,  though  not  invariably,  grow  slowly,  are  raorvor 
less  distinctly  circum?*cribed,  being  often  enclosed  in  a  cyst  or  lof>- 
sule  of  connective  tissue,  and  have  no  tendency  to  involve  neigli 
structures  iu  their  own  growth  ;  any  chnngo  that  they  induce  in  cn 
ous  parts  not  consisting  in  the  degeneratiun  or  conversion  of  thi  • 
their  own  structures,  but  simply  in  displacement  or  atrophy  by  th< 
and  pressure.     They  are  usually  single,  but  not  unfroqucntly  mn- 
developing  either   simultaueinisly  or  successively;  but  if  iu  the  latter 
mode,  without  any  connection  with  prcceiling  growths.     If  removeil  by 
operation,  they  do  not  return;  but  if  left  to  the  ordinary  pr(K?es«es  (»f 
nature,  they  slowly  attain   a  great  size,  remain  stationary,  andf  al  Uai 
atrophy,  decay,  or  necrose. 

The  essentially  Malignant  Tumors  differ  widely  trom  tho«f  Jii»T 
desciibed.     They  cannot  be  considered  as  strictly  local  diseases,  a*  id 
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pinnny  cases  they  i-esnlt  primarily  from  ft  conatitutionnl  or  hereditary 
▼ifc,  or,  if  lo<:al  in  the  firRt  instance,  have  a  tt'n<lenc^  rnpidly  to  affect 
the  constitution,  and  to  reproduce  themselves  in  distnnc  parts  of  the 
body.  They  are  usunlly  rharaetcrised  by  extreme  vegetative  luxuriance, 
but  by  ft  somewhat  low  vitality,  being  prone  to  early  decay;  the  peri- 
pheral partft  being  usunlly  in  n  state  of  active  growth,  while  the  central 
are  undergoing  futty  degeneration,  nlcerationf  or  gangrene.  Tlie^'  repre- 
sent an  extreDie  departure  fi-om  the  ordinary  nntritir>n  of  the  part;  and, 
when  once  found  in  an  organ  or  tissue,  ihey  devolope  by  an  inherent 
force  of  their  own,  irres|H3Ctively  of  ueijiliboriMg  parts,  producing  masses 
which  differ  entirely  in  structure  and  a|ipearance  from  anytliincjj  observed 
in  the  normal  condilidn  of  the  body,  and  hence  are  not  unfrequently 
^Co\\e<\  heientmitrjihnutt.  This  term,  however,  cannot  he  considered  strictly 
accurate;  inanmuch  as  the  microscopic  elements  of  which  the  masses  are 
imposed  ha%*e  their  several  analogues  in  the  normal  structures  of  the 
body.  But  though  the  individual  conRtilucnts  of  the  tumor  may  l>e  nor- 
mal, their  nggregatiou  nnd  mo<1e  of  arrangement  are  totally  abnormal, 
unil  differ  from  everything  met  with  in  a  healtliy  slate  of  the  tissues. 
The  mass,  whiih  may  either  Ih'  intiUnited  in  the  tissues,  or  localised, 
increases  tjuickly  in  nize;  not  uncommonly,  indeed,  the  rapidity  of  the 
[rowtli  may  be  tiikcn  as  a  measure  of  the  malignancy  of  the  tumor.  As 
increases  in  size,  it  lemls  to  implicate  the  neighboring  structures  in 
'  its  own  growth,  and  to  affect  distant  organs  through  the  medium  of  the 
(lymphatics  or  the  blood;  if  removed  by  operation  it  has  a  great  ten- 
^klency.  untlcr  certnin  conditions,  local  and  constitutional,  to  return  in  its 
^B>rigtnal  site  or  elsewhere,  though  it  does  not  necessarily  do  so.  If  left 
^Ko  its  own  development,  a  mnliguant  tumor  will  inevitnbly  soften,  nc- 
^■crose,  and  ulcerate,  olten  witti  much  pain,  profuse  haemorrhage,  and  the 
induction  of  a  [wculiar  state  of  coustilutioual  cachexy,  which  speedily 
and  necessarily  terminates  in  death. 

The  following  may  be  looked  upon  as  the  principal  gigna  of  malignancy 

in  those  tumors — as  cancers,  which  are  clinically  as  well  as  anatomically 

malignnnt — in  which,  in  fact,  the  slrncture  tsken  as  a  whole  differs  from 

anything  that  normally  exists  in  the  body,  and  in  which  the  progress  of 

.      the  diflease  has  an  invariable  tendency  to  proceed   from  a  primary  local 

^■fto  a  secondary  constitutional  condition. 

^P    I.  The  tumor,  whether  arising  spontaneously  or  as  the  result  of  ex- 
ternal violence,  whether  occurring  in  an  mdividual  in  whom  there  has 
previously  existed  an  hereditary  tendency  to  similar  or  to  allied  disease, 
or  in  one  wliose  progenitors  have  never  evinced  any  tendency  to  similar 
^^^ffections,  is  invariably*  at  first  small,  and  is  usually  dcOued,  with  a  dis- 
^Blnct  outline. 

^^   2.  There  is  a  constant  tendency  to  the  extension  of  the  disease  by 
I      local  infiltration  into  and  the  absorption  of  neiglilioring  structures;  not 
only  by  their  mere  absorption  by  the  pressure  of  an  increasing  growth, 
but  by  their  actual  incorporation  into  its  very  substance,  and  the  deposit 
of  the  morbid  mass  in  their  place. 
I         3.  This  process  continues  uninterruptedly;  in  many  cases  very  slowly, 
as  in  scirrlius  of  the  breast;  in  others,  in  si>ecial  forms  of  disease  and  in 
I     certain  situations,  as  in  encephaloid  of  the  testes,  very  rapidly, 
^^   4.  The  rapidity  of  the  growth  of  the  tumor,  and  of  the  iihsorptiou  and 
^Blcorporation  of  the  neighboring  structui'es,  is  usually  in  the  measure  of 
and  in  proportion  to  the  malignancy  of  the  affection. 

&.  There  is  no  limit  to  the  size  of  the  growth;  but.  when  it  reaches  » 
certain  point  of  development,  its  central  pai'ts  undergo  fatty  degenera- 
VOL.  I.— 46 


L 


14 


TtrUORS 


tion,  and  in  some  cnses  a  sort  of  cicatrici.il  contraction.  When  it  reacbes 
tlie  enirftcc,  it  8|ieetlily  slonsihs  or  ulcerates  towards  its  centre,  giving 
riso  to  profuse  ditK-hurge  usunlty  ofrensive  in  churacter,  and  nut  nnfre- 
quenlly  to  abundant  hieniorrlinj^e.  Even  during  this  stnge,  its  circnn- 
ference  continues  to  grow  ami  lo  invade  the  surnjunding  parts. 

6.  At  a  certain  period  ol'  tlii;  growth — early  in  some  riiftcs,  not  nntil 
many  montlis  have  elapse<1  in  others — Ibe  lyrnpi»ntic  glands  inime<1iat«lr 
above  the  primary  disease,  those  inlervening  between  it  and  tlie  centr&l 
portions  of  the  system,  become  enlarged  and  hardened,  in  consequence  of 
the  depoj^it  within  them  of  niorbid  malerial  identical  irt  character  witb 
that  which  constilntea  the  primary  or  original  disease.  This  set'ondiiry 
irapUcation  of  the  U'mphalic  glands  is  undoubtedly  due  to  direct  absoip- 
Uon.  It  may  occur  before  the  sltin  is  involved;  but  alniosi  invari 
manifests  itself  when  once  the  inteirumcntal  structures  are  implicate 
the  malig;n:int  disease.  The  disease  has  a  tendency  lo  run  the 
course  in  Uie  glands  that  are  thus  secondarily  affected  as  it  d<tcs  io  il« 
primary  seat. 

7.  At  a  laier  period  than  this  the  internal  origans,  more  especially  tlie 
lungs  and  liver,  liecome  the  seat  of  secondary  deposits  of  a  eiinilar  ■ 
essentially,  thonsrh  ditferently  in  some  minor  characters,  U>  tho^i 
were  primarily  developed  in  the  original  seat  of  its  local  afft'ctiun.  Tlit»c 
secondary  visceral  deposits  occasionally  become  the  foci  of  new  develo|- 
mcnts  of  the  disease,  which  assume  a  more  active  and  fatal  cliaracier 
than  the  primary  atlection  lo  which  they  owe  their  origin. 

8.  After  the  contamimition  of  the  lymphatic  glands,  the  conMitulioii 
of  the  patient  exhiiiits  evidences  of  serious  modifications  in  nutrition  iin<1 
sanijuitication.  The  body  wastes,  the  skli*  becomes  sallow,  the  digesiin; 
powers  become  impaircdf  antl  anmmia  supervenes. 

9.  Death  may  occur  in  various  ways: — from  the  exhaustive  eflects  of 
the  discharges,  and  hiemorrhages  from  the  local  and  primary  dis«AM; 
from  special  visceral  disturbances  induced  by  the  sucundary  deposits: 
or  from  malnutrition  and  consequent  caclie.Yy. 

The  nndignsnt  lumors  nre  usually  of  a  cancerous  nature,  Imt  "raafi7> 
nant^^  and  ^^cnncerouti*^  are  not  synonymous  terms.  Kvery  malljiisiit 
tumor  is  not  a  cancer,  though  every  cancer  is  a  malignant  growth.  Sonir 
tumors  occasionally  |)resenl  the  clinical  characters  of  malignnncy,  ihousti 
struclurnlly  they  are  intimately  related  lo  others  which  are  usiiaiiy 
looked  upon  as  essentially  non-malign:inl;  and  we  are  thus  obliged  t'» 
con**ider,  that  these  terms  are  merely  rdnlive,  and  that  these  two  kwI 
classes  pass  into  one  another  by  insensible  gnidations.  U  will  bt^Au'^ 
■equently  seen  that  the  sarcomata  and  some  cnrtilaginons  tnmor«AUml 
in  this  intermediate  position  between  the  more  typical  examples  of  tlienc 
two  great  groups.  Those  l>enign  tumors  which  liave  a  icmlcncy  to  niMir 
lifter  removal,  nnd  thus  to  run  as  it  were  a  locally  malignant  couMf,  "f^' 
usually  very  rapid  in  their  growth  and  devclopmcnl.  Indeed,  grw' 
rapidity  of  growth  msy  nsunlly  be  lo<»ked  upon  as  evidence  either  o^ 
maligimucy  of  slructure,  or  nf  liability  to  8|>eedy  recurrence  aflerc«i'^* 
pation.  In  some  cases,  after  repeated  removals,  the  tendency  to  rwiir- 
fence  appears  to  wear  out,  and  the  patient  eventually  overcome  tl"* 
diseaac.  Hut  in  other  instftnces  this  fortunate  result  does  not  occw. 
AVhere  tumors  of  any  kind  recui'  alXi-r  removal,  it  will  o!lrn  he  f"i'"'' 
thnt  the  secondary  differs  in  many  important  respects  from  the  primi^v 
growth.  Thus  it  may  be  found  to  Iw  softer,  more  vascular,  and  nio:*^' 
ditfused.    in  microscopical  structure,  it  may  be  found  to  present  eviiltu 


of  grefiter  activity  of  g^rowtli,  and  to  depart  more  wiJely  from  the  nor- 

•  .waI  type. 
Paget  has  very  ftilly  deacriited  varieties  of  tumors,  which,  though  dif- 
fering widely  from  cancers  in  structure,  liave  nevertheless  deatioyed  the 
patient  hy  re|>eated  recurrence  after  removal,  and  by  ultimate  ulceration, 
sloujjliin^,  and  ctintamiiiation  of  neigliboring  tissues,  or  even  of  distant 
organs  through  the  medium  of  the  cii-euUilion.     These  tumors  he  de- 

■  eerilies  chiefly  under  the  names,  **fibro-plaHtic  and  fibrous"  but  they 
are  now  included  under  the  varieties  of  sarcoma.  He  also  makes  the 
important  observation  that  tumors,  apparently  similar  in  structure, 
may  run  very  different  courses  in  diflerent  individuals,  in  some  being 
in  every  way  innocent,  and  in  others  malijjnant.  Thus  a  tumor,  eom- 
poseil  purely  of  fi|)in<ile-8hnped  cells,  may  in  one  case  show  a  tendency 
t«)  recur  alter  removal,  or  to  atfect  distant  parts;  whilst  in  another  it 
may  not  only  inlllLrate  surrounding  tissues,  but  fi^ive  rise  to  secondary 
growths  in  internal  organs.     More  extended  observation  has,  however, 

■  ehown  one  very  interesting  difference  Imlween  the  mode  of  recurrence  of 
these  tumors,  and  that  of  true  cancers.  A  true  cancer  of  carcinoma  in- 
variably affects  the  lymphatic  glands  before  the  internal  organs;  whilst 
it  is  a  very  frequent  occurrence  tor  a  sarcoma  to  become  widely  dissemi- 
nated llirough  the  l>o<ly  without  the  lymphatics  showing  any  signs  of 
impticfttion.     It  would  seem,  therefore,  that,  as  a  nde,  carcinoma  ia  dis- 

rseminated  by  means  of  the  lymphatic  vessels,  and  sarcoma  by  the  blood- 
vessels.    This  rule  is  by  no  means  absrjjutf,  but  it  ia  sutticiontly  con- 
stantCc  form  a  very  interesting  feature  in  tlic  natural  history  of  these 
fitseases.      Paget  makes  the  very  interesting  practical   remark,  which 
Agrees  entirely  with  tlie  result  of  my  observation,  ihat  the  children  of 
cancerous  parents  may  be  the  subjects  of  tumors  not  carcinomatous  iu 
structure,  but  closely  resembling  sucli  growths  in  the  rapidity  of  their 
progress,  their  liability  to  ulcerate  and  to  bleed,  and  their  great  dis[>08i- 
tion  to  return  after  removal. 
^m      The   term  Semi-maligziant   may   be   employed    to   include   those 
^K^rowths  which  occupy  the  dtttibtful  position  indicated  above :  it  must, 
however,  be  distinctly  understood  that  this  term  cannot  be  employed  in 
oiiy  very  delinitc  sense. 
^K     Innocent  and  malignant  tumors  are  occasionally  met  with  in  the  same 
^Pperson,  four  or  five  different  kinds  of  growth  even  occurring  iu  one  indi- 
^vidual.     J  have  seen  in  one  patient  a  scirrhous  breast,  enchondromatous 
tumor  of  the  leg,  and  an  allieromatoua  cyst  on  the  back,  with  scrofulous 
glands  in  the  nock.     New  formations  of  different  types  may  even  be  fonn<i 
in  the  same  mass;  thus,encephaloid  cancer  and  spin<ile-celled  sarcoma  are 
said  U)  have  been  found  together  in  the  testes.     This,  liowever,  must  not 
^_be  taken  as  any  evidence  of  the  possibility  of  tlie  conversion  of  one  into 
^Mthe  other,  but  rather  as  the  result  of  a  departure  in  different  directions 
^^from  the  normal  nutrition.     There  is  indeed  no  proof  that  a  non-malig- 
Dant  can  be  conveited  in  any  circumstances  into  a  malignant  tumor  of 
A  different  type;  a  fibrous  growth  may  degenerate  and  assume  many  of 
the  cttaracters  of  malignancy,  at  last  destroying  the  patient,  but  there 
is  no  evidence   that  it  can  ever  be  changed  into  a  cancerous  mass.     A 
malignant  tumor  may,  however,  appear  on  the  site  of  a  non-malignant 
growth   that  has  been   removed  :  thus   [   have  seen  a  scirrhous  nodulu 
deposited  iu  the  cicatrix  left  after  the  removal  of  a  cystic  sarcoma  of  llie 
breast. 

Besides  these  various  forms  of  tumors,  others  are  met  with,  of  a  oon- 
itituttonal  and  sijvcific  character,  such  as  those  that  occur  in  ccmnectioa 
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with  scrofula  anfl  s^'pliilis ;  but  those  are  ustiAlIy  Iooke*l  upon  in  iMs 
country  rnlhcr  as  iiKxliftcalions  ofc-lirunic  iiiOamumlioii  than  as  tumors. 

A  clftssificHtion  foniKletl  upon  an  anatomical  basis  not  only  vn«Ue$ 
the  observer  to  comprehend  the  precise  relation  which  any  particubr 
growth  iintier observation  Iwiars  to  otliers  that  resemble  it;  but  it  l«u]i 
liim  to  trace  the  origin  of  the  new  formation  from  the  pre-exiuting  struc- 
tures of  the  part  in  which  it  occurs,  thus  forming  the  first  step  towanU 
a  knowledge  of  the  etiology  of  the  disease.  Tumors  are  said  to  be  hete- 
rologous or  homologous,  according  as  they  present  a  greater  or  lea*  de- 
viation from  the  normal  condition  of  the  tissues  from  which  they  spring. 
These  terms  are  essentially  relative;  and  it  is  only  to  inHtaiutsa  al  tli« 
extreme  ends  of  the  series  that  either  term  can  l»e  definitely  nj>iillr(l. 
The  more  heterologous  the  growth,  that  is,  the  greater  the  departure 
from  the  normal  nntriiion  of  the  part  in  whieh  it  occurs,  the  more  ma- 
lignnnt,  a^  a  rule,  will  be  its  action  upon  the  system  generally;  whilst 
the  reverse,  with  some  exceptions,  is  true  of  homologous  formations.  At 
the  same  time  it  must  be  borne  in  mind,  that  Virchow's  law  hold*  goo<i 
even  in  the  most  lieterologous  departures  from  the  standard  of  hL'Httli; 
this  law  states,  that  **lhe  same  types  of  anatomical  structures  exi»(t  in 
new  formations  ns  arc  found  in  the  bod}*  generally,"  and  llieivby  denial 
the  possihitity  of  the  occurreneeof  a  true  beteruplasia,  ami  the  ex i si 
of  specific  elements  in  new  formations. 

The  following  classittcaiion  may  be  adopted  as  poflsesaing  elintcal  coff- 
venience,  and,  at  the  same  time,  presenting,  as  far  as  posbibte,  an  an^ 
tomical  uniformity, 

I.  Cystic  Tumors  generally. 

II.  Tumors  composed  of  one  of  the  modifications  of  fully  develo| 
Connective  Tissue. 

a.  Fat — Lipoma. 

b.  Fibrous  Tissue — Fibroma. 

c.  Cartilage — Chondroma,  Knchon<1roma. 
w           tf.  Bone — Oslcoma,  Kxostosis. 
■I          e.  Mucous  Tissue  of  Umbilical  Cord  or  Vitreous  Humor — Myx* 

oma. 

III.  Tumors  which  resemble  in  structure  more  or  less  perfectly  uM 
of  the  more  Complex  Tissues  of  the  Iwdy- 

a.  Muscle — Myoma. 

6.  Nerve — True  Neuroma. 

c.  UlotKl-vessels.     Angioma,  Nievus. 
H  rf.  Lymphatic  Vessels — Lymphangioma. 

m  €.  Lymphatic  Glands — Lymphadenoma. 

m         y.  Pftpillm  of  Skin  or  Mucous  Membrane— Papilloma. 
*  g.  Secreting  Glands — Adenoma, 

IV.  Tumors  composed  of  Tissue  which  is  either  purely  BmhryoniCi 
oris  showing  some  signs  of  a  tendency  to  develope  into  adult  tttfuu^uf 
the  Connective  type. 

Sarcomata. — These  are  chiefly  subdivided  aocoixling  to  the  ■'  i  " 
and  size  of  the  cells  of  which  they   are  comfKised  ;   thus,  i 
celled,  oval-celled,  spindle-celled,  giant-celled  sarcoma,  Ac. 

V.  Tumors  composed  of  Cells  of  an  Kpithelial  Type,  arranged  in  spncrt^ 
in  a  stroma  Cfinsisling  of  more  or  less  perfectly  developed  tlbroiis  liwi 

Carcinomnta  or  true  Cancers. — Scirrhous,  EucephaloitI,  and  At 
noid  Cancer,  Kpitlielioma. 
General  Characters  of  Typical  Tissues. — Before  proceedinf; 
coDsider  the  individual  growths,  which  are  tUas  grouped  togclh«rJ 
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Htll  be  desirable  to  describe  briefly  the  essential  features  presented  by 

the  Btrnetiiit^a  upon  whicTt  tlu*  typ«'^  of  tiome  of  the  classes  arc  fouuded. 

First  as  to  the  connective  tissue: — This  exists  throughout  the 

body,  presenting,  however,  many  varieties  of  form  adapted  to  the  spe- 

^al   funotinns  of  each  particular  part  in  which  it  appears.     It  consists 

Bventially  of  au  intercellular  substance,  hyaline  or  tlbrillated,  in  which 

ntfe  embedded  cells  having  an  oval,  caudate,  fusiform^  or  branched  form, 

and  usually  presenting  a  distinct  nucleus  and  Dticleolua.     In  addition  to 

«esc,  in  Dbrous  or  areolar  tissue,  wandering  cells,  with  aina>boid  move* 
BDU,  are  normally  present.  These  are  looked  upon  as  identical  with 
e  white  corpuscles  of  the  lilood,  and  the  fixed  branched  connective- 
tissue-corpuscles  are  usually  looked  upon  as  derivatives  from  them.  The 
fixed  counective-tissue-corpuscle  was  looked  upon  by  Virchow  and  his 
followers  as  the  starting  pninl  from  which  are  derived  the  various  cell- 
fttruclurcs,  which  contstitute  a  large  proportion  of  the  pix»ducLs  of  ab- 
normal nutrition.  This  view  is,  however,  now  abandoned  by  many  and 
much  limited  by  all  pathologists;  tlie  wandering  white  corpuscles  from 
the  blood  being  considei*ed  by  many  to  be  the  only  source  of  new  cellu- 
lar growth,  while  others  believe  that  altliough  the  new  gmwlh  arises 
chiefly  from  this  source,  yet  the  pre-existing  cellular  elements  of  the 
part  are  not  wholly  inactive. 

The  following  tissues  may  be  considered  as  belonging  to  this  type,  the 
pathological  deviations  from  whicJi  must  be  viewed  in  the  same  light: — 
the  connective  or  areolar,  the  white  tibrotis,  and  the  yellow  elastic  tis- 
sues in  all  parts  of  the  body,  whether  entering  into  the  formation  of 
organs,  or  existing  as  separate  structures.     The  cartilaginous  and  osse- 
ous  tissues    represent   two  important  modifications,  but  exhibit  occa- 
sionally  a  tendency  to  return  to  the  primary  form  as  described  above. 
Mucous  lisHue  must  also  be  incltidetl  under  the  same  type.     Its  most 
perfect  analogue  is  found  in  the  Whnrtonian  jelly  of  the  umbilical  cord, 
but  it  is  also  represente<l  in  the  adult  by  the  vitreous  humor  of  the  eye. 
The  simplest  form  of  embryonic  tissue  is  composed  of  small  roimd 
cells  about  the  size  of  white  blood-corpuscles,  and  pOHScssing  the  same 
amceboid  movements,  connected  with  each  other  by  a  small  quantity  of 
homogeneous    inlercelhdar   substance.      The  cell  consists  merely  of  a 
small  mass  of  protO[>lasm  with  a  nucleus  in  the  centre,  which  is  usually 
somewhat  difficult  to  distinguish.     The  vessels  in  such  tissue  are  abun- 
dant, and  extremely  thin-wallefl,  like  thtfsc  of  granulations.     The  modi- 
fications obscrvatde  in  this  tissue  are  seen  both  in  the  cells  and  in  the 
intercellular  substance.     The  cells  may  be  of  great  size,  almost  resem- 
bling epithelial  cells;  they  may  be  Hpindle-8ha|>ed,  oval,  or  stellate.    The 
intercellular  substance  may  be  small  in  quanliiy  anil  amorphous,  or  its 
quantity  may  be  increased  without  apparent  change  in  its  nature.     The 
most  common  raodificalion  is  a  development  of  fibrous  tissue  l)etwcen 
the  cells.     It  must  be  remembered,  however,  that,  in  tumors  classified 
under  the  heading  sarcomata,  with  very  rare  exceptions  the  intercellular 
substance,  be  it  homogeneous  or  fibrous,  extends  iK'tween  the  individual 
cells,  in  this  dificring  from  the   stroma  in    carcinoumta,  which  forms 
alveolar  spaces  in  which  the  cells  are  grou|>cd.     In  fact,  it  is  one  of  the 
essential  characters  of  the  epithelial  type  of  tissues,  that  it  ]>rescnts  a 
simple  cell-structure  withotit  any  intcr(;cllular  substance.     The  cells  nf 
epithelium  present  a  very  great  variety  in  their  form  and  size,  and  though 
usually  possessing   but   one    nucleus,  may  sometimes   contain   several 
nuclei,  as  in  the  transitional  epithelium  from  the  bla<ldc-r. 

Ilia  at  the  present  time  a  disputed  question  whether  cells  of  an  ef^l- 
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tbeliftl  type  cftn  never  develope  except  in  connection  with  prc-exisUnz 
epithelitim,  nfter  the  first  st»puriilion  of  llnue  Itiyers  of  the  emlnyo.  If 
it  be  true  that  they  ennnot,  tlieu  primary  cureinonin  cun  only  ari»e  u) 
connection  wilU  tliu  Hkin,  mucous  meutbranus,  und  Becruling  glands.  The 
flat  cells  lining  the  blood-vessels,  lymphatics,  and  serous  cuvitios  are  not 
now  IooKlhI  ii|K)m  as  epithelium,  but  nre  ilistiuf^uisbud  by  the  name  of 
endothelium  or  cpiihelioid  cells.  They  are  <iirt*erent  in  character  and 
origin  from  epithcUutu,  and  can  undoubtedly  be  developed  in  any  pan 
of  the  body. 

The  characiei*s  presented  by  the  several  groups  of  tumors  will  uowb« 
Gonsidered. 


r. — OT8TI0  TUMORS. 

Cystic  Tumors  may  be  classified  accf>r(liug  to  their  conteni«,  or  ao. 
cording  to  their  anatomical  characters  and  mode  of  develupmeul.  TUc 
following  is  an  exatnpU?  of  the  former  method. 

1.  Dermoid  Cysts,  presenting  three  varieties  — 

a.  Those  containing  Kpidoruiis. 

6.  Those  contrtinii»g  True  iSkin,  flair,  and  Glands. 

c.  Those  ooniaiidng  CartiUige,  Hone,  and  Teetli. 

2.  Serous  Cysts,  arising  in  four  different  ways — 

a.  By  Dilatation  of  Sacs,  Cavities,  or  Canals,  including  Blood' 
Vessels. 

b.  By  Aecumulntion  of  Fluid  in  the  Meshes  of  Areolar  Tissue.^ 

c.  By  Changes  in  Hiemorrhagic  ElfuHionH. 

d.  By  Changes  in  ihe  Products  of  Infiamrnntton. 

3.  Colloid  Cysts,  resulting  IVoui — 
a.  Colloid  Ocgeneration  of  Pre-existing  Cells. 
6-  Colloid  Oi^generation  of  Newly  formed  Cells, 

The  second  method  will,  however,  be  ado[)tetl  here  as  being  the  nr 

simple  and  more  ciiuically  «»*^ 
ful.  Cystic  tumors  are  divideil 
into  two  groat  classes: — 

1.  Those  that  are  depemlent 
npon  the  gradual  Accumulnii'iB 
of  a  Secretion  in  a  nalurallr 
esisiiug  Duet  or  Cy«t,  with 
dilatation  and  hypertrophy 
its  walls. 

2.  Those  thnt  result  from  tl 
New  Formation  of  a  closed  Cvsl 
in  the  areolar  tissue  of  the  p*rt» 
and  the  distension  of  it  Ity  tiie 
secretion  from  its  lining  inei 
brane. 

1 .  Encysted  Tumors, 
lug  from  Simple  DisteiuK 
and  Gradual  Hypertrophy 
of  the  Walls  of  a  Duct  or 


r\g.  270.— W»U  of  Athenimftlona  Cy»t  [IS'i  AUm.). 
M.  £t>Uh«tUl  llDlDff,  theiupnraelkl  ecU*  kWoUau 
ftnd  fftUy, 
i.  A  S&kaor  rmUxMURpwllogoff. 

b\}.    Ftl'MU  fHpillln. 

0.  SatroaadluK  eunototUe  tjuve. 


Cyst,  are  met  with  in  ibr 
forms:  (a)  Kucynted  tumom 
the  skin  and  subjacent  anob 
tissue  occurring  in  I'arious  pa' 
of  the  body,  and  de[>endent 
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th4?  closure  of  the  oxcrctoi'}*  rUicta  of  the  atbacGou^  glands:  (b)  Tumors 
formtHl  liy  the  ai-ouiinilnltou  t*f  socrclions  in,  am)  the  clusure  ami  diUta- 
tion  of,  tilt!  (luctH  of  olliur  secreting  ^lan<U  ami  oi*<;.'iiifi,  hs  in  the  sub- 
Itngnnl  or  the  miiniinarv  gland:  {o)  Those  formed  by  the  retention  and 
modificution  of  the  aeci'etiona  in  cyata  without  excretory  duels,  aa  in  the 
bursffi. 

When  these  tumors  arise  in  connootion  with  ducts  or  cavities  natu* 
jUfttly  lined  with  epithelium,  they  alao  poaaeaa  a  simitar  linin<;,  but  if  they 
p(prin<^  fivira  closcil  sacs  such  aa  buraie,  wliich  arc  Hnod  merely  with  a 
'flattened  endollielium,  we  find  no  true  epilhelium  in  tiio  cynt. 

(a)  £noy8ted  Tumors,  produced  by  the  Obstruotion  of  the 
Excretory  Ducts  of  the  Sebaceous  Glands,  include  the  various 
forms  of  Atheromatous  Tumors  that  are  met  witli  on  llic  aurfaoe  of 
ihu  body.  These  arc  usually  aituated  upon  the  acalp,  face,  neck,  or 
back:  feoinetimes,  however,  they  oceur  elee where — thua  I  have  removed 
k  very  large  one  from  the  fore  part  of  a  ^irl'a  arm,  and  others  from  the 
■Ilibift  and  groin.  The  size  of  ihoae  tumora  varies  from  that  of  a  pin's 
head  to  an  orange;  the  amallual  occur  on  the  eyelids,  the  largest  on  the 
shoulders  and  acalp.  They  are  often  very  numerous,  eapeoially  about 
the  head,  where  aa  many  aa  thirty  ur  forty  may  be  met  with  at  the  aamo 
time;  and  moat  frequently  they  furm  in  women  about  the  middle  period 
of  life:  they  are  smooth,  round,  or  oval,  movable  under  thu  integument, 
either  serai-fluctuiUing  or  elas- 
tic, thcfugh  aoniotiines  solid  to 
Kie  touch.  In  aonic  parts  where 
le  sebat  eoua  follicles  are  large, 
fts  on  the  buck,  a  small  black 
point  can  often  l»e  dclecteil  on 
thesurfaceofthe  tumor,  through 
which  an  ai>crture  may  be  found 
leading  into  its  interior,  and 
lowing  the  expulsion  of  its 
ntents.  A  aebaccoiia  tumor 
naiats  of  a  cyst-wall  and  con- 
ts.  The  cyst-wall  is  com- 
of  dense  while  fibrous 
,  having  elongated  con- 
ive-lisKue-corpusclea  seat- 
red  through  it.  U  ia  connect- 
to  the  Bunouiiding  pnrts  by 
ose  areolar  ti»»iue,  containing 
yellow    elastic    tlbrea    in    some 

undanre.  The  thickness  of  the  wall  varies  greally.  When  the  c^'st 
situated  on  the  hairy  acalp.it  will  always  to  be  found  to  be  tough  and 
ick,  while  in  all  other  situations  it  is  much  thinner,  liumedialely  in 
ntact  with  the  inner  aurfaoe  of  the  cyst-wall,  a  layer  of  actively  grow- 
epilhelial  cells  ia  found  closely  resembling  the  deeper  layers  of  the 
Idermis;  further  from  llie  wall  these  assume  a  distinctly  squamona 
rm;  tlien  they  lieconie  fille<l  with  fat  granules^and  finally  break  flown 
to  A  fatty,  granular  mass.  The  atheromatous  nmss  forming  the  con- 
lenLs  of  the  cyst  is  composed  of  this  fatty  debris  (Kig.  271).  If  exam- 
ined when  freshly  removetl  from  a  tumor,  it  will  be  found  to  be  Soft 
KMimy  pidtaceoua,  or  sometimes  chcfsy-looking,  of  a  yellowish  white 
lor.  Sometimes  in  old  cysts  it  becomes  ilry  and  laminated,  looking 
not  unlike  Parmesan  cheese.     In  some  cyata  of  old  standing  and  large 
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size,  the  contoTite  may  be  flemUfluid,  tho  more  liquid  pans  being  a  brovn. 
green,  or  blBoklRh  tint.  Tlu-se  various  coiiti'nls  are  efisentiiill y  composed 
of  sclmceous  inivtier,  mixed  in  variotift  proporliuns  with  epithulinl  scnln, 
fal-grumileB,  and  (.'holoBterint*.  Sometimes  thecy8t-waU  is  tbiind  to  send 
fibrous  septn  towanla  tlie  centre  of  the  cyst,  bnt  true  papillie  or  hair  fol- 
licles are  never  found  in  cysts  ilue  to  obstruction  of  the  exerelory  dueli 
of  a  sebaceous  folliele.  Oocasionally  a  part  of  the  oyat-wall  may  undergo 
calciflcntion,  and  calcareous  particles  nmy  l>e  found  nnion^  its  contvnl* 
(Fig.  a7I,  b).  Some  forms  of  cysts  of  now  formation  cb>srly  resemble 
tiiose  just  describetl  in  their  contents  and  naked-<'yc  appearances,  bat 
ditfer  from  them  in  the  structure  of  thotr  walls,  wltich  is  that  of  true 
skin.     These  will  be  referred  to  again  under**  dermoid  eysLs.'' 

Progre»». — The  growth  of  these  tumors  is  often  very  slow;  but  not 
unfreqiieiilly,  after  remnining  stationary  for  years,  they  increase  rather 
ropidly.  The  tumor  itself,  though  painless,  may  give  rise  to  uncur 
sensations,  by  compressing  nerves  in  its  vicinity;  it  usually  oontinnni 
to  grow  slowly,  until  the  patient,  being  annoyed  by  its  pi*esenee,  Ilw 
it  removed  by  operation.  If  left  untouched,  it  occasionally,  thnngli 
rarely,  hnppens  that  the  sebaceous  matter,  exuding  through  an  a()«'rtt)rc 
on  its  surface,  furms  a  kind  of  scab  or  crust,  which  by  a  pnK^ss  iy^  sul*- 
depositioii  becomes  conical;  and,  being  gradually  pushed  up  from  l-elo*. 
at  the  same  time  that  it  assumes  by  exposure  a  dark  brown  colu;,  furrow 
an  excrescence  that  looks  like  a  horn,  and  is  usually  considere*!  to  Iteof 
that  character.  These  '*  horns''  have  been  met  with  on  tlie  bead,  on  the 
buttock,  and  in  other  situations.  The  accompanying  drawing  (Fig.  :iT2), 
ie  taken  from  a  child  four  years  old,  brought  to  me  to  have  its  hurn  re- 
moved ;  a  woman  also  once  applied  to  me  with  one  about  an  inch  aud  a 
half  long,  growing  from  the  upper  lip. 


Flf. 27S.— Horo  oi  Koh  oFa  Child, 


Flff.  t7S.— UlMniied  SoervUd  Tuiaor  of  fttmlf 


Id  other  cases,  these  tumors  inflame  and  suppurate;  the  skin  covering 
tlicm  heroines  adherent  and  reddened,  ulceration  lakes  place,  and,  Iflli^ 
cyst  be  small  and  dense,  it  mny  be  thrown  otf  by  the  suppurative  ncti< 
in  the  surrounding  tissues.     If  it  l>c  larger,  uUrt^ration  of  the  iulegumcil 
covering  it  tiikes  place,  and  Ihe  sehaccous  mntter  is  ex|>o8ed;  this 
then  putrefy,  hecome  otfensive,  and  break  away  in  unhealthy  supparnCi( 
In  oiher  cases,  peculiar  changes  take  place  in  this  tissue:  large  gvM 
lations  are  thrown  out  in  it,  and  the  cynNwall   appi^ars  to  va«cnUri« 
becoming  irregular  and  noitulated,  rising  up  in  tnl>erou8  growths  wi 
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everted  edgea^  exuding  n  fetid,  foul  diachargo,  bccorning  ndht^rcnt  to  sub- 
jacent pnrls,  and  assuming  a  semi-maliirnant  appearauue,  f'irmiiig  at  Inst 
a  80rf  as  large  aa  a  sauc>L*r  (Fig.  273),  and  ihen  closely  re»t.Mnl>ling  epi- 
tlieliotua.  Selmceous  cysts  wliicli  have  uiiderp«>ne  ihiH  cliange  may, 
huwevtT,  readily  be  diatinguislied  {'ynm  uialis^nant  growtlis  by  a  miuro- 
scopical  examiuation  of  llit'ir  exudations  or  debris;  these  consisting  of 
pus  and  healthy  epithelium,  mixed  up  witU  fatty  matters  more  or  leas 
disintegrated. 

Diognonia. — The  only  diseaae*  with  which  those  tumors  can  be  con- 
founded are  nhscesses  and  fatty  growths.  From  an  abacej^n  an  encysted 
aebaceoua  tumor  may  be  distinguished  by  its  history,  slow  growths, 
aitualiou,  clatfticity,  and  mobility,  and  the  existence  of  the  dilatetl  ori- 
fice of  the  sebaceous  duct,  through  which  some  of  the  contents  can  be 
squeezed,  the  micn>scopical  examination  of  which  will  serve  to  conltrm 
the  diiignosis.  From  /(Uty  tumnrn  those  growths  may  be  diagnosed  by 
their  firmer  and  more  rcgidar  feel:  and  in  case  of  doubt,  by  the  evacua- 
tion anil  examinaiion  of  their  contents.  ^f>metime3  the  cysts  may  be 
lobulated  so  as  clo^ly  to  resemble  a  falty  tumor  ^Fig.  274).     but  evcu 


f.  Vi.—h%Tjfm  AthrrvinrttoutCyBt  from  the  Back,  vlmulaUnff  Ffttty  Tanor.    (nalTthO  Dfttvrkl  ■!««.) 

these  cases  they  may  l>c  distinguished  by  the  Surgeon  pressing  on  the 
edge  of  the  tumor;  if  cystic  it  will  remain  fixed,  and  the  linger  can  be 
ureased  through  it;  if  a  lipoma  it  will  roll  away. 

V  The  Trfatvieut  of  a  tumor  of  this  kind  simply  consists  jn  its  removal, 

Wter  which  it  la  never  reproduced,  unless  a  small  portion  of  the  cyst-wall 

have  been  left  behind.     So  long  as  these  tumors  are  small,  and  do  not 

give  rise  to  deformity  or  inconvenience,  they  may  be  left  wiiliout  surgical 

interference.     But  when  large,  and  more  particularly  when  they  have 

dpcome  inflamed,  they  should  he  removed.     The  method   of  operation 

kill  vary  according  to  their  situation  and  the  thickness  of  their  walla. 

w  hen  8ituate<l  on  the  scalp,  where  the  cyst  is  dense  and  tough,  the  tumor 

may  very  readily  be  removed  by  transfixing  the  up|-»er  part  of  it  and  the 

skin  covering  it  with  a  scalpel,  squeezing  out  the  atheroma,  and  then 

seizing  liie  edge  or  bottom  of  the  cyst-wall  with  forceps  and  pulling  it 

out.     In  this  little  o|>eration  tliere  arc  two  points  that  require  attention; 

first,  the  base  of  the  cyHt  should  never  be  transfixod  ;  and,  secondly,  no 

attempt  at  dissection  should  bo  made:  if  either  of  these  precautions  be 

fglected,  troublesome  hajmorrhage  may  ensue.  No  dressing  is  required 
,er  the  o|>eration,  beyond  a  piece  of  dry  cotton-wool  laid  on  the  wound, 
dch  will  generally  heal  by  the  first  intention.  Should  it  not  do  ao, 
water-dreMsing  should  be  applied.  When  these  tumors  occur  upon  tlie 
dp,  a  large  number  may  be  removed  at  one  sitting;  as,  however,  there 
Jwaya  some  danger  of  erysljKjlaa  following  operations  in  this  aitua- 
»n,  it  is  only  pru<lent  to  select  a  favorable  season  of  the  year,  and  not 
operate  if  the  health  be  out  of  order.     Erysipelas  la  the  only  danger 


722 


TUMORS 


to  be  approhendod  :  it  in  eflpecially  npt  to  occur  in  elderly  people  nt  i 
stout  make  and  florid  complexion.  Wlien  seated  fibout  the  htwk^  trtiuta 
or  liiuljH,  tUry  ustmlly  rei]iiirc  to  be  dissected  otitf  being  thin  und  moii 
closely  incorpornted  witli  the  skin;  nnd  otlen,  in  consequence  of  farnid 
inflaiuniHtioii,  ndUereiit  to  the  8ubjnccni  parts.  In  doing  this,  cAre  bhoiill 
be  taken  that  the  whole  of  tlic  evHt-wnll  is  extir[>nted  ;  the  wonnd,  wliieq 
should  be  dres8e<I  lightly,  speedily  heals.  If,  however,  any  portion  qI 
the  wall  Ik'  left,  it  should  be  freely  rnhhed  with  nitrate  of  silver,  lesti 
troublesome  fistula  remain  When  tlie  tumors  are  situated  between  t|i 
shoublers  or  on  the  back,  and  the  patient  is  unwilling  to  submit  to  J 
operation,  I  have  sometimes  easily  and  successfully  romove<l  them  M 
opening  up  with  a  probe  the  small  bbick  orifice,  which  will  always  ■ 
fou»id  leading  into  them,  squeezing  out  the  conl*>nt8  of  the  cyst,  and  tltJ 
pushing  in  two  or  three  silk  threads,  which,  acting  like  a  seton,  have  ea 
cited  the  ix*quisite  amount  of  intlamraatory  action  to  bring  about  a  olosuil 
of  the  cyst.  i 

In  some  cases,  in  which,  from  the  constitutional  condition  of  tM 
patient,  or  from  prejudice  on  Ids  part,  the  use  of  the  ktiil'e  is  objectiofl 
able,  these  cysts  may  be  removed  by  rubbing  the  surface  freely  eilln 
with  pcrtassa  fusa  or  fuming  nitric  acid.  When  the  slough  so  foriuM 
separates,  the  cysL  comes  away  with  it.  1 

'J'he  horns  and  semi-malir^nant  ulcers  that  result  from  these  growtlili 
may  require  excision.  If,  however,  the  ulceration  be  connected  with  iM 
cranium  by  its  base,  or  be  very  extensive,  as  in  the  case  depicted  (Fifl 
273),  it  will  be  safer  to  treat  it  by  the  application  of  chloride  of  sine,  oi 
by  occasionally  touching  it  with  fused  potass.  ' 

(h)  Various  forms  of  cncyste<l  tumor  may  arise  from  the  Closure 
and  Dilatation  of  the  Duots  of  other  Excretory  Organs,  a«, 
for  instance,  cystic  tumors  of  the  breiiMi  from  the  obstruction  of  ttie 
lacteal  ducts,  ranula  from  obstruction  of  the  duct  of  the  submaxillnfj 
glan<1,  mucous  cysts  of  the  mouth  or  vagina  from  the  obstruction  ufi 
ducts  of  the  mucous  glands.  These  alfectiona,  however,  conslitnlf  »(> 
cial  diseases,  the  consideration  of  which  miist  be  deferred  to  suli^ec 
chapters.  The  general  principle  of  Trealmettt  of  sucli  diseases  co| 
either  in  restoring  the  freedom  of  the  outlet  by  the  excision  of  a 
of  the  wall,  or  obliterating  the  cyst  by  making  an  incision  into  it, 
allowing  it  to  grnnulatv  fn^n  the  bottom. 

(r)  Cysts  may  arise  from  Distension  of  Cavities  which 
unprovided  vrith  any  Excretory  Duct,  as,  for  instance,  the  Uii 
which  *it\en  attain  a  very  considerable  size  in  these  ciixniinstancos.   Cy 
tum<trs  formed  in  connection  with  the  sheaths  of  tendons,  or  gangli 
belong  also  to  this  class;  and  strictly  s|H*akiug,  hydrocele  of  the  luni* 
vngiualis  testis  should  also  be  included.     When  arising  from  bunue, 
normal  structure  of  the  wall  of  the  hurna  becomes  greatly  nllere*! ;  some- 
times it  is   thin  and  cxp.-wided  ;   at  others  it  acquires  a  thick  Hbr.^ix 
almost  ligamentous  Hppuarance.     Inside,  the  cyst  is  often  wartv«K)r 
ing,  nnd  its  walls  are  ofLen  laminated,  the  layers  being  composed  oC  i< 
perfectly  devolope<l   fibrous  tissue.     Sometimes  Ity  gradual  thickemnj 
of  the  cyst-wall  the  central  cavity  becomes  almost  obliterated,  ami  Ui< 
disease  assumes  the  form  of  a  solid  tumor.     Not  infretjucntly  altarl'^ 
to  the  walls,  and  floating  in  the  interior,  are  a  number  of  granular  luol^t 
Bccd-like  bodies,  greyish  or  yellow  in  color,  ficmitrnnsparent,  clongaK 
or  irregular  in  shape,  usuiilly  rather  hard,  but  sometimes  soft  nnd  fli 
culent.     The  fiuid  contents  of  these  cysts  are  usually  thin  and  sei>H 
of  a  yellowish  or  brownish  color.     In  their  jirogress  they  are  fouud 
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incrcaee  np  to  a  certain  size,  when  they  iisuHliy  thicken  nnrl  haHon,  in 
consi'qiience  of  the  fihroiis  trnnsfornifttion  just  lU'st-rilKMl ;  or  eUe  they 
inflame  and  nuppurate  in  an  unhcallhy  manner.  They  may  occur  in  any 
of  the  HJUmtioiiH  in  which  hursn;  naturally  exist  or  are  accidentally 
forme<l,  but  are  mo^t  commonly  met  with  upon  the  knee-cnp,  the  nates, 
or  the  tirst-joint  of  the  great  toe,  wUoru  they  give  rise  to  the  afiection 
known  iis  bunion. 

The  simple  forms  of  cystic  tumors  of  the  ovary  may  he  placed  under 
this  head,  as  they  arise  from  dilatation  of  the  Graafian  vesicles,  and  are 
filled  with  a  more  or  less  clear  serous  fluid.  They  sometimes  attain  aa 
enormous  magnitude. 

The  Treatment  of  the  cysts  derived  from  bursne  consists  in  attempt- 
ing their  absorption  by  the  use  of  Btimulating  plasters;  or,  if  this  fail, 
in  the  removal  of  their  contents  by  tapping.  The  cavities  are  thou 
closed  by  exciting  inflammation  and  suppuration  within  theui,  by  the 
introduction  of  a  seton,  by  injection  with  stimulating  solutions,  or  hy 
the  subcutaneous  section.  If  these  means  fail,  excision  will  be  required, 
xuoi-e  especially  if  the  tumor  have  become  denne  and  fibrous. 

2.  Cysts  that  result  from  the  New  Formation  of  a  Closed 
Cyst,  and  the  DisteDsiou  of  it  by  the  Secretion  from  its  Iiin- 
ing  Membrane. 

Under  this  heading  must  be  included  (a)  Dermoid  Cysts;  (b)  Serous 

tor  Simple  Cysts;  {v)  Compound  Proliferous  or  Muliilocular  Cysts; 
(d)  Sanguineous  Cyst  or  Hrematoma. 

(o  1  Dermoid  Cysts. — These  were  describetl  by  Lebert  as  presentintf 
three  chief  varieties.  I.  Cysts  closely  resembling  in  structure  llie  ordi- 
nary atlieromatouseyst  before  described,  only  occurring  in  situations  in 
wtiich  sebaceous  follicles  are  not  normally  found.  Tjiese  are  rare.  2. 
Cysts  whose  walls  present  all  the  structures  of  true  skin ;  cuticle,  papillie, 
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cutis  vera,  sweat-glands,  sebaceous  follicles,  hair  follicles,  and  hair. 
(Pig.  275.)  Their  contents  are  usually  rather  thinner  thivn  those  of  the 
ordinary  atheromatous  cyst,  though  closely  resembling  them  in  api>ear- 
auce.     Often  a  small  ball  of  coiled-up  hair  is  found  inside  the  cavity. 
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The  contents  nre  the  accnmnlnted  secretionB  of  the  glands  in  the  cym 
wall  mixed  wiih  desquamated  epithctiiim.  Thcuo  cysts  are  by  no  metil 
nncomtnon.  They  are  always  congenital,  although  they  may  i>erbA^ 
not  be  noticed  tor  some  lilllu  time  after  birth.  One  of  the  iuohI  cuts- 
mon  situRtions  in  which  they  are  found  is  at  the  outer  angle  of  the 
orbit;  here  they  are  excessively  thin-walled,  requiring  very  careful  dis- 
section for  their  removal.  If  a  small  piece  of  the  cyftt-wall  be  left  lx»hin(l, 
it  will  give  rise  to  a  trouhiesome  fistulous  opening,  or  even  the  cyst  muy 
re-l'orm  itself.  Occnsionally  tlio  bones  of  the  skull  have  l»ecn  found  to 
be  absorl>e<i  or  not  develojied  beneath  these  tumors,  a  fact  wliieh  it  is 
important  to  remember  in  attempting  their  removal.  These  cysta  hari 
also  been  found  beneath  tiie  skull.  3.  The  third  variety  of  dermoii)  cysU 
includes  those  peculiar  tumors  which  contain  teeth  and  portions  of  bone. 
These  have  been  supposed  to  be  the  remains  of  blighted  ova  incIose<l  in 
the  liody,  but  this  view  is  by  no  means  proved.  These  tumors  are  mort 
frequently  met  with  in  the  alKlomen,  especially  about  the  ovaries,  mesen- 
tery, and  omentum;  tltey  have  also  been  observed  in  connection  with 
the  testis*  havin<^  probably  descended  into  the  scrotum  with  this  ginml. 
A  very  remarkable  case  of  tins  kind  once  occurred  at  University  Col- 
lege Hospital,  under  Mnrshalt.  Tbey  have  also  been  found  iu  the  lung, 
but  never,  I  believe,  in  coi»nection  with  the  extremities. 

Cysts  containing  fatty  matters  present  several  varieties.     The  con- 
tents may  Iw  derived  from  the  fatty  <legencration  of  epitlielial  st^^^ 
tares,  or  of  the  contents  of  a  cyst  originating  in  any  of  the  ways  above 
deacriK'd.     Sometimes  the  fatty  matters  are  in  the  form  uf  a  balf-Auid 
oily  emulsion,  or  of  a  white  cheesy  mass  of  the  consistence  of  soft  pntiy;, 
at  otiiers  they  present  a  very  peculiar  appearance  known  as  Chotemet 
toma  (Perigeachxpuht^    Tumt'ur  Perlee).      This  consists  of  a  stnoot 
laminated,  white  and  dr^'   fatty  moss,  contained   iu   a  cyst,  anil  cot 
posed  partly  of  concontrionlly  annnged  epithelial  cells,  an*l  partly 
crystalline  fat  and  cholesterine.     Virchow  has  described  this  as  a  di 
tinct  variety  of  tumor,  and  consiilers  that  it  is  not  necessarily  eonnetU 
with  epithelijil  formation.     It  usually  occurs  in  the  temporal  bone,  bill] 
has  been  found  in  the  cerebelhim.     it  is  a  very  rare  form  of  tumor. 

(b)  Serous  or  Simple  Cysts  are  met  with  in  almost  every  situi 
tion,  being  composed  of   a  thin  expanded  wall  contuiatng   a    iligliilj 
viscid  serous  fluid.     They  arc  usually  found  t*i  be  lined  with  a  fliiicnd( 
thelium,  like  that  lining  the  serous  cavities.     One  of  their  most  frequent 
situations  is  in  the  neck. 

Tlie  Compoui}d^  or  as  they  are  often  called,  Proliferoita  or  HnUiloculd^  \ 
Cy^fH^  are  especially  njet  with  in  the  ovary,  and  have  been  studied  wi^^  I 
great  care  by  Hodgkin,  and  more  recently  by  Wilson  Fox.  Of  the**  | 
there  are  two  varieties,  the  first  consisting  of  an  aggregation  of  simjA*  ^ 
cy^ts  closely  packed  and  pressed  together ;  the  second  comixtsed  ^^  I 
cysts  buving  others  growing  from  their  walls.  The  cavities  of  thc^^l 
multilocular  cysts  present  tlie  greatest  possible  variety  in  their  co^^ 
tents;  fliddjfrom  a  limpid  serum  to  a  semi-soUd  Jelly-like  matter,  af»J 
of  every  shade,  from  light-yellow  to  greenish-black  or  dark  brown,  ^^ 
met  with  in  them:  solid  intracystic  growths,  cancerous  masses,  or  ihr-"^ 
debrin  of  epithelial  and  cutaneous  structures,  are  also  found  in  them.         J 

Wilson  Fox  1ms  shown  that  these  second:iry  cysts  are  the   results  o* 
constrictions  of  portions  of  the  ducts  of  glandular  structures,  associatvi' 
with  the  hypertrophy  and  fresh  gniwths  of  tubular  formatioua  ;  a  vieitf 
which   satisfnclorily  explains  the  occurrence  of  epithelium   and   oihc*-^ 
adenoid  structuies  within  theuu    Some  of  the  secondary  cysts  as^ociaUc*  ^ 
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Kith  the  pftpillary  firrowtha  appear  to  result  from  the  cohesion  of  adjoia- 
itiff  masses  of  papillary  atnicttire.  and  thus  preHeiit  cavities  lined  with 
epilbeliiiin,  aimilai*  to  tlial  whioli  lines  tlic  parent  cyst  and  ihc  papillary 
mass  ilHelf.  The  iotiacystic  growths  themselves  appear  lo  be  derivetl 
from  the  superficial  strata  of  the  stroma  of  thu  oysi,-wall  ;  ami,  as  they 
arise  hy  protrusion  into  the  cavity  of  the  cyst,  they  are  necessarily 
covered  by  the  same  epithelium  which  Hues  the  latter. 

Villous  growths  are  also  fourirl  scattered  in  patches  on  the  inner  sur- 
face of  tliecy»t-wall.  They  are  always  hij^hly  vascular,  connisting  almost 
entirely  of  loops  of  vessels  covered  by  a  layer  of  epithelium.  Tlieae  are 
intimately  connected  with  the  development  of  gland-structures. 

The  term  Proii/froua  is  also  applietl  to  those  cysts  in  which  solid 
-iatracystic  growttis  are  found,  as  in  the  proliferous  cyst  of  the  mamma. 
■Phe  growths  projecting  into  these  cyals  assume  a  lobulateil  or  caulifiowcr^ 
"Sike  form,  and   in  structure  are  found   rudely  to  resemble  the  normal 
structure  of  the  mamma.     These  **intracy8tic"  growths  ma}'  cause  by 
their  increnae  in  size  the  gradual  absorption  of  the  more  fluid  contents 
until,  at  last,  their  development  is  arrested  by  the  cyst-wall.     The  tumor 
would  then  merely'  resemble  an  ordinary  adenoma  of  the  mamma  sur- 
rounded by  a  distinct  capsule. 

The  Sattijuiiteous  Gyst^  or  Ilfematoma^  is  a  iH»culiar  variety  of  the 
simple  form,  and  has  Itecn  described  by  Paget  as  principally  occurring 
about  the  neck,  the  parotid,  the  anterior  part  of  the  thigh,  the  leg,  the 
ahouhler,  and  the  pulx'S.  Jt  is  especially  characterised  by  contuiiiing 
fluid  blood,  more  or  less  altered  in  appearance.  He  describes  these 
cyaia  as  being  formed  in  three  possible  ways;  either  by  haemorrhage 
into  a  previously  existing  serous  cyst,  by  transform.atton  from  a  nn^vus, 
or  by  a  vein  becoming  occluded  and  dilating  into  a  cyst.  I  have  seen  a 
large  hematoma  on  each  ear  of  a  lunatic.  The  contents  were  semi-solid 
coagulutD.  Tliese  sanguineous  cysts  may  sometimes  resemble  in  general 
appearance  encephidoid  disease.  A  case  of  this  kind  was  sent  lo  me  by 
Henry  Bennet — a  tumor  of  about  the  size  of  an  ornnge,  of  nodulated 
appearance,  existing  in  the  leg  of  a  woman  below  the  knee,  where  it  had 
been  gradually  increasing  in  size  for  nbout  a  couple  of  years.  So  close 
was  the  resemblance  to  malignant  disease  presented  by  the  tumor,  that 
the  limb  had  l>eon  condemne^l  for  amputation  b}'  some  Surgeons  who 
had  previously  seen  the  case;  as,  however,  the  growtli,  on  examination, 
proved  to  be  a  sanguineous  cyst,  as  its  walls  were  thin  and  adherent, 
nnd  as  it  extended  too  deeply  into  the  ham  to  admit  of  ready  removal, 
I  retluced  It  by  auccessivo  tappings,  and  then,  laying  it  o|>en,  allowed  it 
to  granulate  from  the  bottom.  When  practicable,  however,  the  uyat 
should  always  be  dissected  out. 

in  several  eases  recently  reported,  it  has  been  found  that  the  so-called 
bloo<l-cy8t,  or  hiematoraa,  was  in  reality  a  sarcoma,  the  structure  of 
which  had  been  broken  down  by  httmoralmge.  See  '^Sarcomatous 
BlowU^sta." 

The  term  Harmatoiii a  or  Bfood'ry»tn  is  also  applied  lo  those  cysts  that 
result  from  changes  taking  place  in  extravasated  blood  <8ee  p.  202). 
The  roost  perfect  c^'sts  resulting  from  this  cause  are  found  in  the  arach- 
noid cavity.  The  coagulated  blood  in  the  course  of  lime  becomes  com- 
pletely discolored,  and  forms  a  thin  membrane-like  layer  of  tissue  which 
encloses  a  cavity  containing  a  small  quantity  of  serous  fluid.  There  are 
excellent  specimens  of  this  condition  in  University  College  Muacum. 
—  Cysts  of  new  formation  occur  frequently  in  connection  wUft  vartous 
■p/iU  tumors^  and  are  then  due  to  softening,  or  haamorrhage,  or  to  dilft- 
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tntion  of  cavities   existing  in  the  structure  of  the  tnmon    Tbtis 

eiiclioniliomnln,  Inrge  cysts  are  rreqiienlly  found  as  the  result  of  idu< 
softening  of  the  matrix  of  tlie  cftrtiln^o;  in  myeloid  sarcomata  cysts 
very  common,  probably  due  to  liitinorrhage  into  the  slructuro  of 
tumor;  and  in  adenoid  tnmor«  of  the  breast,  the  imperfect  acini  d 
rncteristic  of  the  growth  mny  become  dilated  into  cysts.     These  cjn 
will  1)0  described   more  fully  with  the  various  tumors  in  which  tM 
occur. 

CyRts  also  occasionally  come  under  the  care  of  the  Surgeon  which  owj 
their  oripin  to  the  presence  of  a  parasite.     The  most  common  of  thi 
is  that  known  as  the  hydatid  cyst.     Tins  Is  due  to  the  presence  of 
scolex  (or  young)  of  the  ticnia  echtnococcus.     The  parasite  in  this  st 
of  <ievelopment  is  cystic  in  form.     It  never  readies  its  fully  drvclo] 
state  in  tlie  human  body;  the  Inenia  (or  taiHvworni),  of  which  it  is 
scolex,  being  only  known  to  exist  in  the  dog  and  wolf.     In  the  h"i 
body  it  is  commonly  found  to  present  the  fullowing  appearances.     Ml 
exleriiaJly  is  a  cyst-wall  composed  of  the  tissues  of  the  part,  ahered 
the  pressure  of  the  cyst,  nnd  indurated   by  fibroid  growtli.     Within  (l_ 
is  tiie  wall  of  the  oysi  belonging  to  the  pnensite.     'I'his  is  ofYen   bnlf  «n 
incli  or  more  in  thickness,  nnd  in  composed  of  a  semi-trans  parent,  ela^tic^ 
substance,  not  nnlike  the   white  of  a  hard  boiled  plover's  e^ig.     Il 
beautifully  Inminatcd   lo  the  naked  eve,  and  a  still   liner  laminatit 
seen  under  the  microscope      This  cyst  is  spoken  of  as  llie  acf}thaU>*\ 
Sometimes  llic  cyst  is  single,  but  iVequenlly  numerous  secondary 
daughter  cysts  arc  found   in  its  interior.     The  contents  of  the  cyst  con* 
sist  of  a  clear  fluid  of  very  low  apecific  gravity,  usually  not  over 
and  containing  either  no  nlbumen,  or  only  the  faintest  possible  t) 
The  characteristic  tieniii-hcada,  or,  as  ihey  are  called,  echinococt'i, 
found  either  adherent  to  the  cyst-wall,  or  free  in  the  tluid.     The  hca^ 
small   nnd   rounded,  and   about   ,/,„   in.  in  diameter,  and  provided 
four  suckers  :ind  a  ring  of  hooklets.     Frequently  no  perfect  echinoo( 
CUD  be  fuunil,  bttt  the  booklets,  l>eing  indt'slructible,  can  usually  tio 
lecled.     Hydatid  cysts  ore  found  in  almost  any  part  of  the  l>ody.     Tl 
occur  most  frequently  in  the   liver,  and  in  other  organs  in  the  followji 
order  of  frequency: — Iuiiijh,  muscles  and  fiubcutnne(»uft  tissue,  kiibiej 
lower  pelvis,  nervous  centres,  bones,  and   heart.     Tliej'  are  in  rare  cm 
found  in  the  eye.     The  cyst-wall   may   imdergo  calcification,  ami 
tumor  cease  lo  trouble  the  patient.     Occasionally  suppuration  mny  »k^ 
round  the  cyst,  and  the  whole  nmy  l)e  discharged.     A  few  years  ^p> 
openeti  a  very  large  abscess  in  the  ailductor  region  of  a  young  wonim'* 
thigh,  and  gave  exit  to  nearly  a  pint  of  pus,  in  which  dozens  of  siiii 
hydatid  cysts  nbout  the  wiee  of  goo5el)ernes  wt-re  floating.    The  disgnw 
of  these  cysts  when  seated  in  the  subcutaneous  or  muscular  liasuescfl 
not  be  made  with  certninly,  except  by  withdrawing  some  of  the  d« 
with  the  iis|>irnlor.  »nd  submitting  it  to  microscopic  and  cbcmicnl  esAl 
ination.     If  it  be  of  low  specific  gravity  and   free  from  albumen.  It 
almost  certain  to  Iiavc  come  from  a  true  hydatid  cyst.     The  Ttratm 
of  these  cysts,  when  prsclicsble,  is  the  complete  removal  nf  the  parRjil 
In  internal  organs,  tapping,  aspirntion,  and  simple  acupuncture,  tift^ 
all  been  successful.     A  few  years  ago  I  auccessfully  removed  a  hy<ial 
cyst  of  the  size  of  a  flsl  from  the  mUBcles  at  the  hack  of  the  ueck  o' 
yuung  man. 
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^g  II. — TUMORS  COMPOSED  OF  ONE  OF  THE  MOniFICATIONS  OF  FULLT  1 

V  DEVELOPED  CONNECTIVE  TI8H0E. 

The  RtructureR  included  nniler  the  term  connective  tissue  and  its  mo- 
difications are  fut,  tiL»roii8  and  aivolni'  tissue,  cartila^^e,  bone  and  mucous 
•ttsuue.  The  tumors  composed  of  nuy  of  tUese  tissues  in  a  slate  of  per- 
lect  development  are  almost  uniformly  benij^nant.  Oecasionall}'  enchon- 
droma  ausumes  a  malignnnt  fortn^  Init  it  will  then  be  usually  found  that, 
instead  of  being  covered  by  a  firm  fibrous  inembiaue  at  the  margin  of 
the  growtli,  there  is  a  zone  of  eiubryonic  tissue  which  is  intiltrating  the 
surrounding  parts  on  one  side  and  U'comiug  developed  into  cartilage  on 
tlie  otlier.  it  is  fn;m  this  tissue,  probably,  that  the  system  becomes  in- 
fected, and  not  from  the  fully  devehtped  cartilnge.  In  tlie  same  way, 
tumors  which  to  the  naked  eye  seem  to  be  couiposed  of  bone  may  nssumo 
nil  the  characters  of  malignancy  ;  but  on  microscopic  examination  it  will 
be  found  that  these  tumors  do  not  grow  as  normal  bone  does,  either  from 
a  fibrous  membrane  (periosteum)  or  from  cartilage,  but  are  in  fact  ossi- 
fying sarcomata.  These  will  be  <1escribcd  anioni;st  the  sarcomata.  Again, 
there  is  no  absolute  boundary  between  sarcoma  and  fibroma.  Many 
tumors  composed  almost  entirely  of  spiiidle-ci-lN  contain  a  large  propor- 
tion of  fibrous  tissue  between  the  cells.  If  the  fibres  very  much  exceed 
the  cells,  the  growth  would  be  called  a  fibroma  ;  if  the  reverse  a  sarcoma  ; 
and  one  between  the  two  is  ollen  spoken  of  as  a  fibro-sarcoma.  As  a 
broad  rule,  it  may  l»e  said  that  the  benignaney  of  the  growth  will  be  in 
proportion  to  the  perfection  of  the  development  of  the  tissue  of  which  it 
is  compose<l. 

a.  Fatty  Tumor  or  Lipoina. — These  tumors  constitute  an  import- 

■  iiDt  class  of  surgical  (bseases,  as  they  occur  very  extensively  in  almost 
*vcry  part  of  the  bo<1y.  and  at  all  ages,  though  they  ai*e  most  commonly 
met  with  about  the  earlier  periods  of  middle  life.  In  the  majority  of 
cases  they  appear  to  orijjinate  without  any  evident  cause;  in  other  iu- 

> stances  they  can  be  distinctly  traced  to  pressure  or  to  some  Im-al  irrita- 
tion, as  to  that  of  braces  or  shoulder-straps  over  the  back  and  shoulders,  i 
In  one  cabc  I  have  known  the  disease  to  be  hereditarily  transmitted  to 
the  members  of  three  generations  of  a  family. 

Fatty  accumtdatious  iiike  place  under  two  forms,  one  difTused,  the 
other  circnmscribed  ;  it  is  the  latter  variety  only  that  is  termed  the 
Adipose  or  Fatty  Tumor.  The  diffused  form  of  fatty  *leposition 
Oi'curs  in  masses  about  the  chin  or  nates  without  constituting  a  disease, 
though  it  may  occasion  much  disfigurement.     This  form  was  described 

■  by  Brodie  under  the  name  of  "  fatty  outgrowth." 
Fatty  oi'  adipose  tumors  may  form  in  all  parts  of  the  body  as  soft, 
indolent,  inelastic,  doughy  swellings,  sometimes  giving  rise  on  manipu- 
lation to  a  feeling  closely  resend)ling  fluctuation.  They  grow  very 
slowly,  and  are  usually  oval  or  round  In  form,  but  frequently  l<d>ututed 
lo  a  most  extraordinary  degree.  They  occur,  most  frequently  in  the 
sulKrutaneous  fat  about  the  neck  and  hlionlders,  and  uru  occasionally  met 
with  between  or  even  in  muscles,  in  the  neighborhood  ol"  joints  and  of 
serous  membranes  and  of  mucous  canals,  Boraetimes  in  very  unusual 
situations,  where  such  growths  would  scarcely  be  looked  for.  Thus  I 
removed  some  time  since  a  lipoma  three  inches  in  length,  and  as  thick 
as  the  thumbs  from  under  the  annular  ligament  and  the  palmer  fascia  of 
a  young  woman.  A  very  curious  circumstance  connected  with  these i 
tumors  is  that  they  occasionally  shill  their  scat,  slowly  gliding  for  some 
distance  from  the  original  spot  on  whieli  they  grew  ;  thus,  I'agut  relates 
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cases  in  which  falty  tntnora  shifted  their  position  from  the  jrroi 
perinteum  or  tlic  Ihigh.  I  hnve  known  one  to  de&cen<l  from  the  i 
to  the  brenst.  When  growing  superficially,  they  Bomotimes  become 
pediinculfltod.  They  may  attain  a  large  size,  but  only  occasion  inconve- 
uience  l>y  their  pressure  or  bulk;  sometiniea  they  appear  in  great  num- 
bers, upwards  of  250  tumors  of  various  sizes  having  been  foiind  in  ilie 
same  indivifitial.  They  rarely  ulcerate  or  inflame,  nor  do  Lhey  andcrgo 
any  ulteiior  changes  of  slruetnre. 

The  typical  lipoma  is  f^imply  a  mass  of  fat,  nsnnlly  differing  in  st 
ture  in  uo  way  from  the  oitllnary  subcutaneous  adipose  tissue  i  Fig.  27 

but  it  is  not  uncommon  to 
crystalline  deposits  of  the  fatty 
Acids  in  the  cells.  It  is  inclosnt 
in  H  fine  thin  capsule  baviog 
small  vessels  ramifying  over  its 
surface.  'I'liis  capsule  id  adhe- 
rent to  tlie  Burniiunding  alruc- 
luit-'s,  but  loosely  i-'"nnecteil  with 
the  tumor  itself,  so  iliat,  in  ope- 
rating for  the  rt-moval  of  tbc*c 
growths,  it  ia  Importuut  tho> 
r<iughly  to  open  the  capsule  he* 
fore  attempting  to  remove  tbe 
tumor. 

These  tumors,  which  presonl 
ihe  least  potjsible  deviation  from 
the  normal  structure  of  the  parta 
ill  which  tliey  grow,  are  deriv«d 
from  the  connective  tissue  by  bd 
increased  development  of  tjit. 
They  present  occasionally  soine 
minor  varieties  of  structure. 
Thus  the  fibrous  tissne  may  be  in  excess,  giving  rise  to  the  so-mllei) 
"fibrous  lipoma,'*  or  the  tumor  may  be  ]>ernieatcd  by  numerrms  dilniil 
vessels,  as  in  the  "erectile  lipoma."  These  conditions  are,  hoHtvc. 
rare;  ocensionally  mucous  tissue  may  be  found  intermixed  with  tlii: 
adipose,  foiining  the  "  myxo-lipoma."  This  will  be  again  mentloDed 
under  myxoma. 

In  the  Tnatrnfittt  of  fatty  tumors  little  can  be  done  except  by  extirpi* 
tion  with  the  knife,  by  which  the  patient  is  speedily  and  etfectuuUy  rid 
of  the  disease.     The  tumor,  being  eucapsulctl  and  but  lo(»sely  adherent 
to  adjacent   parts,  rendily  turns  out  if   the  capsule  lie   freely  o|>oiioil. 
Qreat  care  must  be  taken  that  none  of  the  lobules  frequently  found  iw 
these  tumors  are  left  behind,  as  they  would  certainly  serve  as  starting 
points  for  new  growths.     The  wound  often  heals  by  first  intention.    ^^ 
is  true  that  we  have  llie  sanction  of  Sir  B.  Brodie's  high  authority  f""^ 
the  adminislration  of   the  li(|uor  potasso^  in  some  cuseSf  under  « 
treatment  this  eminent  Suigcun  states  that  fatty  tumors  have  occ: 
ally  disftppcarcd. 
6.  Fibroma :  FibTous  or  Fibroid  Tumors,  Desmoid  Tumo^^** 

areolar  and  Fibro-cellular  Tumors In  the  healthy  btidy,  tlbn^ 

tissue  is  found  cither  dense  and  firm  as  in  temlons,  or  loose  and  lllitmu 
tons  as  in  areolar  tissue,  and  between  these  two  extremes  every  vari 
of  density  is  observed,     in  healthy  areolar  tissue  two  kinds  of  fibres 
almost  invariably  present :  the  white  fibrous  and  the  yellow  clastic  tiae 


Flff.  37fl.— Fully  Tdumu  (IfiA  HUrn.l. 
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In  tumors  composed  of  fibrous  tissue,  eimilftr  vnriations  in  density  are 
found.  Thus  we  have  flNroiis  tumors  ns  dense  in  simciure  ns  ligmnonts. 
And  others  as  loose  »s  areolar  tissue,  but  in  nil  it  is  extremely  unuoinmon 
to  find  nny  yellow  elastic  tlbres.  Kilirous  tissue  enters  very  largely  into 
tlie  comjiosition  of  many  ttimors  besides  the  true  fibromata.  Thus  the 
struma  of  most  cnneers  is  composed  of  tilirous  tissue,  the  intereelliilar 
subiilnnee  of  a  sarcoma  may  be  alnindantly  fibrous,  and  in  a  lipoma  the 
lobules  of  fat  are  bound  together  by  areolar  tissue.     Tlie  term  fibroma 

tie,  however,  only  applied  to  those  tumors  in  which  fibrous  or  areolar 
tissue  formii  by  far  the  roost  abundant  constituent,  and  in  which  the 
cells  are  not  of  an  epithelial  type  and  are  not  arranged  m  dettnite  groups. 
An  befoi*e  slated,  no  sharp  line  can  be  ilrawn  between  fibroma  and  sar- 
coma, and  the  terra  fibro-sareoma  is  frequently  applied  to  those  tumors 
in  the  border-land  l)ctween  the  two.  Fibromata  may  be  rlivided  into 
two  chief  classes: — 1.  Soil  fibrouuita,  areolar  tumors,  and  libro-eellular 
tumors;  2.  Firm  fibromata,  desmoid  tumors,  and  fibroid  tumors. 

^L     1.  Soft  Fibromata These  may  be  diffused  or  circumscribed  and 

^pienc:ipside<l.     The  diU'used  variety  or  areolar  iumnrs  arc  little  more  than 
^  a  simple  hyperplasia  of  the  sul>cutuneous  or  submucous  areolar  tissue. 
^  They  are  represented  by  peuduNuis  tlcshy  growths,  forming  large  tumors, 
^^commonly  called  Wena,  which   may  oix'ur  on   any  part  of  the  surface, 
^FThey  are  smooth,  tKHlucutateil,  firm,  somewhat  douu;hy,  but  non-elastic, 
pendulous,  and  movable,  slowly  increasing  without  jiain  often  to  a  very 
great  size.     The3*  are  thinly  covered  with  skiu,  boiiriiig  abundant  papillEe, 
and  aometimcs  enlarged  sweat-glands  and  huir-fullicles.     Large  vessels 
may  ramify  on   the  surface,  and  occasionally   the  skin   is   pigmenle*!. 
They  are  sometimes  congenital.     In  the  disease  known  as  molluscum 
fihrosum  these  tumors  form  pedunculated  masses  of  rolls,  hanging  from 
the  skin  of  the  buttocks,  thighs,  and  other  parts  of  the  body,  and  may 
■tiftin  such    a   size  as  seriously  to  inconvenience  the  {>atieut  liy  their 
I       weight.     These  masses  are  composed  merely  of  connective  tissue,  some- 
Hstimes  dry  and   tough,  and  sometimes  (edematous.     'l*hey  contain  large 
^fblood-vesseln,  frequently  of  such  size  ns  to  render  removal  of  the  growth 
a  most  hazardous  operation.     A  somewhat  similar  condition  is  seen  in 
the  disease  known  as  Elephantiasis  Arabum,  in  which  the  skin  and 
areolar  tissue  of  the  atl'ecteil  pari  undergoes  an  enormoiiM  hyfK'rtrrtphy ; 
but  the  new  growth   in   this  ease  is  not  pedunculated,  and  is  moreover 
^■distinctly  connected  with   repented  attacks  of  infiammalion  of  the  lym- 
^Hphfttie   vessels  of  the  part.     It.  is  in  warm  climates  and  in  the  Hindoo 
^Mind  negro   races  that  this  disease  attains  its  greatest  development.     It 
^Busbiefiy   attacks  the  genitals,  the  liypertrophy  affecting   the    skin   ami 
^Bttreolar  tissue  of  the  scrotum  an<i  penis  in  the  mate,  forming  an  enor- 
^^tnous  mass  fifty,  seventy,  or  even  a  hundred  pounds  in  weight,  or  depend- 
ing from  the  labia   in  ihe  female      Tlie  remarkable  enlargement  of  the 
tleg  occurring  in  the  MauriUus  and  some  parts  of  the  West  Indies,  and 
lience  termed  Barbadoes  leg,  is  an  affection  of  this  kiml.     The  skiu  in 
these  cases   becomes  dark  colored,  roirgh   and   soaly,  like   that  of  an 
elephant,  whence  the  nameof  the  disease.     It  sliould  perhaps  be  classed 
Tatber  with  diseases  of  the  lymphatic  system  than  with  tumors  properly 
•o  called. 

Jn  the  Tren/menf  of  these  nffections,  pressure  and  iodine  applications 
may  be  tric»l  in  the  earlier  stages,  with  the  view,  if  possible,  of  check- 
ing their  gi*owth;  at  a  later  peri<»d  thoy  must,  if  large,  be  removed  by 
O|>eration,  though  this  procedure  is  at  times  an  exti*emcly  severe  one, 
owing  to  the  grunt  size. 

vou  I. — 47  ifciij 
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Tumors  of  the  cireuftiacribed  variety^  descM'ibed  by  Paget  an  fibfo- 
cellular,  arc  not  of  common  occurrence;  ami  when  met  with  iliej*  are 
most  fi'uiiuently  fouuU  in   the   scrotum,  tlie  lubiunu  the  <1ei*|>  mii&rular 

interspaces  of  the  Ihigh  or  aafilln^  nnd  on  the 
benlp,  in  which  i^iluatioD  tliuy  may  fcirm  Inr^c* 
ranssea,  attaining  sometimes  to  a  w*  i 
many  pountls.  When  scnteci  in  the  m. 
ncou8  tiusui*  these  tiinnTH  nm,v  becnme  jit'^iuii- 
culntod,  as  in  the  accom^janying  6giii>  tiTTj, 
which  re|<re6ent8  a  tnmor  of  lhi$  kiml  which 
I  rcmtiveH  from  the  si*ie  of  a  woman.  I  have 
removed  one  weigliing  nearly  four  pouudn  from 
the  axilla  of  a  woman,  where  it  lay  hetwceu 
the  sorratiis  magnna  anil  Uie  rids,  forming  a 
tumor  of  great  size.  When  they  uceiir  hImjuI 
tlie  scrotum  and  laliinm,  these  tumors  iniut 
not  \tG  confounded  with  elcplmnlinsis  of  IIh'm: 
parts,  from  whirh  they  may  l»e  ili»*tin}4Utsbt<i 
i»y  being  limiicd  and  circumscribed  masses, 
and  not  mere  outgrowths.  l*a^et  observe* 
liiat,  when  occurrini;  al>o«t  the  ueuital  organs 
tliey  are  found  in  young  women  nnd  in  old 
men.  They  happen  oidy  in  adidts  wlio  other- 
wise are  in  good  lieallh,  and  grow  quickU, 
f<jrming  soil,  elastic,  rounded,  and  smooth  tu- 
mors: they  are  not  attended  by  any  i>:iiif 
AIYer  removiJ   they   are  found    to   pi 

thin  capsule,  to  be  of  a  yellowinh  color,  and  to  contain  a  large  (pi 

of  infiUratcd  Bcrous  fluid,  whieh  may  be  Nqueezed  out  ahunduntly,  ami 
coagulates  on  standing.  This  fluid  n»ay  Ik*  so  abundant  as  to  give  n»t 
to  tlistinct  fluctuation.  Thus,  a  few  years  ago,  I  removed  a  soft  tlbrouia 
from  among.st  tin*  sliort  muscles  of  the  tliumb,  wliieh  ha<l  been  pi*eviuu«)5 
treated  uuuucrcssfuUy  by  puncture,  under  the  impre&sion  that  it  VM 
cystic  in  natin'e. 

Under  the  microscope  these  tumors  display  a  beautifully  d«ncal« 
work  of  wliite  flbnnis  tissue,  arranged  in  un4luhuing  lllttmcntsnnd  (Ihi 
bands,  in  the  midst  of  wliich  stellate,  spindle-shaped,  ovul  or  round  c< 
are  found.  These  cells  are  similar  to  tliose  nonnidly  foun^l  in  fully  ile- 
velojwd  or  growing  fibrous  tissue.  They  vary  in  abundnnct',  but  iicvci 
exreetl  the  fibrous  tissue  in  amount.  The  cells  are  rendcre*!  morcupftf- 
rent  by  the  addition  of  acetic  acid.  These  tumors  sometimes  apjwar  Uj 
grow  rapi<lly,  when,  in  reality,  the  increase  in  size  is  due  to  a  rnpid  in- 
crease of  the  Quid,  and  not  to  a  now  dcj)osit  of  a  solid  cliaracter  in  the 
tumor.  As  these  tumora  are  perfectly  innocent,  no  hesitation  nertl  be 
entertained  aliont  tlieir  removal. 

2.  Firm  Fibromata — Fibroid  or  Desmoid   Tumors.  —  Tticsp 
tumors  arc  met  with  in  various  situntions,  the  most  cunimun  oC     ' 
are  the  bones  and  periosteum,  the  mamma,  the  snlxuitaneous  conr 
tissue,  nnd  in  coniieetion  with  nerves,     in  the  uterus  "  fibroid"  ' 
are  exceedingly  common,  but  in   this  situation   they  contattt   M' 
fibrous  tissue,  but  also  a  variable  amount  of  non-striated  im 
Amongst  the  best  known  examples  of  firm  (ibroniiila  may  be  • 
the  simple  or  fibrons  epulis,  the  llbrous  tumors  of  the  antrum  <>t  li'""^ 
jaw,  the  llbrous  polypus  of  the  nose,  the  ordinary  or  false  neuroma,  w*' 
the  painful  suhcutaneoua  tubercle.     Fibrous  tumors  are  also  scon  iu  Uic 
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leck,  espociAlly  in  the  pnrotid  region.    In  ithnpc  these  tumors  nre  irrega- 
Imiy  oval  or  roun<lod ;  ihey  are  Biiiooth,  painless,  and  except  when  grow- 
ing fcora  hone  they  arc  frerly  movnhlc;  they  grow  slowly,  hut  may  attain 
an  enormoua  size,  equal  to  that  ol'  a  cocoa-nut  or  waLer-nielon.     Lislon 
removed  one  from  tlic  neck,  which  \s  nt  present  in  the   Museum  in  the 
'ollege  of  Surgeons,  that  weighed  twelve  pounds;  they  have,  however, 
ni   found  weighing  ua  much  as  beventy  pounds.     They  are  almost  in- 
ariahly  single;  the3*  are  excessively  Ihm   and   haril,  hut  yield  slightly 
'on  pressure,  in  this  differing  from  bony  tumors.     When  cut  into,  they 
present  a  white  glistening  fihrons  structure,  often  ahowing,  to  the  naked 
M«yc,  hundlea  of  interlacing  fibres.     Sometimes  the  fibres  show  a  coneen- 
Irio  arrangement   (Kig.  ^79);  an  appearance  which,  according  to   IJill- 


TTfi,  279  — Tlnn  flhrnmBtft  (1M  <IUm,).  Flgrnr*  370,  from  %  ■mull  FIbroniR  ofthit  rnrftiftii^fttiowi 
tb«  rlrcnUr  «rrftDK<'ni«[il  of  Ibe  ibrv*.  ITlgura  to  Iho  l«ft,  f rum  ■  iia*u-^liBr)ru|;*«l  polypa*.  raiflm- 
blc«  ordtasrf  flbroni  lt»ao. 


roih,  is  dne  to  the  fibrous  formation  taking  plaee  around  nerves  and 
vessels.  On  microscopic  exantiimtion,  pure  fibromata  are  found  to  be 
com(>osed  of  interlneiiig  bundles  of  white  fibrous  tissue,  scattered  amongst 
which  are  cells,  few  in  number,  and  9[)in<ile-shaped,  stellate,  or  oval  in 
form  (Fig.  278).  These  are  often  only  rendere<l  apparent  by  the  addi- 
tion of  acetic  acid.  In  most  cases  the  vessels  are  not  abundant,  but 
frequently  these  tumors  can  be  shown  by  injection  to  be  very  vascular. 
^oMielimcs  coarse  cavernous  spaces  may  he  found.  The  vessels  are  inti- 
lately  adherent  to  the  fibrous  stiuclure  of  the  tumor,  and  consequently 
l»eing  unable  to  contract  or  retrat-t,  they  pour  out  enormoua  quantities 
of  blood  if  opened  by  wound  or  ulceration.  This  is  especially  the  rase 
in  those  fibrous  tuniorn  which  grow  from  the  bones  of  the  head  or  face, 
as  in  the  fibrous  polypi  growing  from  the  body  of  the  sphenoid  bone, 
llfvmorrhage  is  moreover  often  a  marked  aymptoni  of  fibroid  tumors  of 
the  uterus. 

Fibromata  form  most  conunordy  about  middle  life,  and  may  remain 
Uationary  for  years,  and  this  is  the  condition  in  which  they  arc  often 
tresented  to  the  Stirgeon.  They  may,  iiowever,  suffer  various  anatomical 
liKnges.  They  may  undergo  disintegration,  becoming  crdcmatous,  and 
»fteuing  in  ihe  centre,  or  at  various  points  of  the  eircuniferenoe  ;  they  then 
down  into  a  senii-lltdd  mass,  the  inlegumenls  ct>vertng  them  inflame 
tud  slough,  and  uiiheallhy  [>U9,  mixe<l  wiUi  disorganised  portions  of  the 
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tnmor,  is  poured  ont,  lenving  a  large  and  slonghy  chasm,  from  whirb 
fuiignting  growths  may  spout,  remlily  bicedinjf  on  the  slitjlitewi  toudi, 
and  giviiif^  the  sore  a  rnalijrnant  ap|>earance;  the  patient  cTcntiially  WJ- 
ing  into  a  cnehectic  condition,  and  liecoraing  exhnusteil  hy  the  hietnor- 
rha^c  and  discharge.  In  other  cases  tliese  tuiDors  may  calcify,  or  more 
rarely  un<lcrgo  true  ossification.  In  rare  cases  Ibe  otnlral  parts  nf  theK 
tumors  may  undergo  a  process  of  softening,  ro  as  to  form  large  cyat» 
containing  fluids  of  various  shades  of  color,  Paget  i*elates  the  ca^c  of  a 
very  large  cyst  of  this  kind  formed  by  the  hollowing  out  of  k  fihrotrt 
tumor  of  the  uterus,  which  was  tapped  by  mistake  for  ovarian  iiro(»5'. 

Some  of  the  forms  of  Hbroma  require  further  mention  here,  thouiHi 
they  will  be  again  mcntionc<i  under  the  diseases  of  the  organs  in  whii'li 
they  occur. 

Fibromata  of  Bone. — These  may  grow  from  the  centre  of  the  bone, 
as  is  not  unfrequeutly  seen  in  the  lower  jaw,  or  from  beneath  the  peri- 
osteum.  The  diagnosis  l>etweeu  these  latter  and  the  firmer  varifties  itl 
sarcoma  cati  only  be  made  after  removal.  Vircliow  lays  grmit  sjrr*s 
upon  the  fact  that  perlostesl  filu'omata  do  not  penetrate  int*t  the  «trnc- 
ture  of  the  bone,  or  show  nn^*  tendency  to  infiltrnie  the  8urn>vinding  »ufl 
parts,  wlule  the  reverse  is  the  chrc  with  tlie  sarcomata. 

Fibromata  of  Nerves Tliese  are  commonly  spoken  of  ns  nenrn- 

mata,alih«»uj»h  this  term  wttuld  be  more  properly  limited  to  those  tnmor* 
in  which  newly  formed  nevre-tilanients  are  found.  They  form  rouiidetl 
tumors,  over  which  the  fibres  of  ilu*  nerve  arc  strelchetl;  tliey  are  frc- 
quently  multiple,  sometimes  extremelj*  numerous,  very  hard  i\ui\  dense. 
and  almost  invariably  pairdess,  and  not  atrecling  the  ('unction  of  the  ntrte 
upon  wliicb  they  grow.  They  are  always  more  mf>vnblo  in  a  dirwiinu 
transverse  to  the  course  of  the  nerve  up"n  which  they  are  scati^l  than  in 
anv  other;  a  symptom  which  is  of  some  importance  in  their  diai;nuiiix. 

t^ibromata  of  Glands  are  rare,  U'ing  almoj^t  crinllneil  to  the  ir> 

Painful  Subcutaneous  Tubercle  is  a  peculiar  form  of  d 
found  beneath  the  skin,  usually  of  one  <»f  the  exlremitios,  and  very  lareiv 
of  the  trunk.     It  is  seldom  more  than  bslf  an  inch  in  diaineter,and  it  -' 
small  as  scarcely  to  cause  a  prominence  on  the  surface,  yet  it  ^  • 
to  pain  of  the  most  inten»<e  and  agonizing  chaiacter,  nsiiatly  calh 
by  some  slight  touch  or  pressure,  anri  then  lasting  (H^rhaps  for  an  hmi' 
or  more.     These  tumors  are  not  neuromata;  at  any  rate,  no  cnunectitiQ 
has  nfi  yet  been  traced  between  them  jtnd  nerve-fllaments.     They  are  1? 
far  more  frequent  in  females  than  in  males. 

Fibroid  Tumor  of  the  Uterus — These  tumors,  as  before  siatH. 
arc  not  pure  fibromata.  In  additi*m  to  the  flhrous  tiahue.  »ncb  as  i* 
found  in  pure  fibrr>mata,  they  present  numerous  long  spindle-(!hi|ir<l 
cells,  which  were  shown  by  Virchow  to  he  involuntary  muM-ulnr  flhrr 
cells,  and  consequently  these  tumors  are  cla'*8ed  by  many  writers  umlvr 
"myomata'' or  "myotlbromala."  In  the  tumors  of  old  women  these  nm*- 
cle  cells  frequently  undergo  atrophy,  and  the  tuu)or  then  prr»criu  Uh* 
appearance  of  a  pure  fibroma.  Fibroid  tnmors  of  the  uterns  either  pro 
jecl  into  the  cavity  of  the  organ,  forming  uterine  polypi,  or  into  tlir 
cavity  of  the  pelvis.  They  are  linl)le  to  soUening  and  ulceration,  nccow* 
panied  by  nmch  luemorrlmge  when  they  assiime  the  polypoid  form,  U"- 
der  any  ciieumstances  they  frequently  calcify,  and  occa»iionally,afi  abow 
stated,  soften,  fovtning  enormous  cysts.  Somewhat  analogoua  Hktaot* 
are  found  in  the  prostate  gland  in  the  mate. 

The  TreatweM  of  fibromata  is  in  a  great  m©n»uro  pnlHatlve;  Imtwltw 
tbey  are  so  siinute<l  as  to  admit  of  removal,  as  In  the  neck,  iow«r  ja*< 
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antrum,  mamma,  or  subcutaneous  tiasne,  they  stiould  always  be  extir- 
pated. 

Tumors  ck)Aely  resembling  fibromata  in  naked  eye  ap^tearance  and 
ttonsifttence,  have  been  known  to  recur, il'tci'  removal  with  much  tendency 
to  ulceration,  sloughiuit,  ami  hieinorrliage.     'V\\ey  may  even  ^ive  rise  to 

kiccondary  de|>osita   in  inlerniil  organs.     Those  tumors   will  always  l>e 
oinid  on  microscopic  examination   to  present  the  signs  of  one  of  the 
forms  of  sarcoma  to  be  described  hereafter.     Pure  fibromata  are  iava- 

•riably  iH^niirnnnt. 
c.  EnohondToma  —  Chondroma  —  Cartilaginous  Tumors — 
These  tumors  have  been  t'aiufnlly  studied  by  Miiller,  and  investigated 
by  Pajyet,     They  form  a?i  exceedingly  interestinj^  group,  being  of  com- 
paratively frequent  oi'currence,  and  sometimes  assuming  a  Urge  size. 
In  structun' enelioMilroma  mayelosely  I'esenilile  normal  cartilage  (Fig. 
;9),  either  of  the  hyaline  or  filtrous  variety.     The  cells  vary  much  in 
ize  and  shape.     In  the  most  typical  form  they  are  large  isi,^  to  aio 
ch),  round,  oval,  or  polygonal  in  shape,  and  containing  a  single  largo 
ucleus  and  nncleolus,  und  sometimes  incloscl  in  a  capsule  as  in  normal 
!cartilage.     Occa-sionally  the  cells  are  found  to  bo  irregular  in  shape  and 
branched,  the  processes  of  one  cell  communicating  witli  those  of  auothcr, 
as  in  a  myxoma.    This  form  resembles  the  curtilage  normally  found  only 
in  the  cutlle-rtsh.     The  matrix   maybe  hyaline,  as  in  normal  fretal  or 
articular  curtilage,  or  fibrillated.*  It  varies  much  in  density, occasionally 
lioing  so  soft  as  to  give  the  tumor  a  false  sense  of  fluctuation.     This  soft- 
UCS8  is  usually  found  in  l!»e  more  rapidly  growing  varieties.     The  tumor 
may  consist  of  a  single  mass  of  carlihige,  or  tnay  be  comprised  of  innu- 
merable lobules,  bound  together  liy  vasuiilnr  bands  of  fibrous  tissue.     It 
is  this  vascularity  tliat  often  forms  the  most  striking  ditTorcnce  between 
normal  cartilage  and  enchondroma.     It-^  surface  may  be  covered  by  a 
distinct  Qbrous  layer,  sharply  limiting  it  from  the  surrounding  tissues. 


^ 


VQ.— Bnoboodronuk  (188  dUn.).  From  m  *m»\\  tamar  naftr,  bat  dUllaet  frun,  aa  on»\ty\af 
<>aeh<iBdn>ma  or  tho  femur,  atk^wn  tho  Tartet^  iu  tihap«  of  lbs  e«ll*  nad  cihip«uli>«.  At  iho  upptr 
p«ri  CAlrlflcAllon  U  tsklnf{  pUcc  luvolvliit;  flml  the  maliix  >ad  ttieu  tbe  euU*.  Fig.  3sl.— From  m* 
fneboiidrDiiga  of  the  fiii({er  :  n»irix  falcUy  HbrilUled. 

«r  the  mass  of  cartilage  may  be  surrounded  by  a  vascular  zone  of  em- 
bryonic tissue,  sometimes  composed  of  round,  and  sometimes  of  Rpindle* 
8ha|>ed  cells,  which  muy  infiltrate  and  invade  the  surrounding  struottires. 
It  is  prottably  this  variety  ttiat  assumes  tho  clnracttits  of  malignancy. 
Kuchoudrumata  are  liable  to  various  secondary  chaugus.     Thus  tUey  may 


IM 
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nnflergo  trne  ossiflcatinn.  The  ordinary  pediinciiUteil  or  aponey  e^| 
tus^iH  is  usunlly  fonnd  to  bo  oovere<l  with  a  thick  l.\voi*  of  rartilajf^H 
that  it  miijht.  he  spokt^n  of  ns  an  ossifying  enchondroma.  Cnlctficiit^ 
i«  a  far  more  common  change  than  true  ossiHcation  (Fijr.  279).  Not  rni- 
fi'equontly  mticous  softening  takes  place  in  the  raalrix.  The  celU  in  Uii* 
contiilioh  11r>nt  free  in  the  fluid,  and  under^^o  de^^eneration.  beconofl 
filled  with  large  globules  of  fat.  This  mucous  solV-uing  may  be  Hofl 
tenRive  as  to  give  the  once  solid  tumor  the  appearance  of  a  thick-icalH 
cyst.  In  a  case  of  a  xevy  \arge  enehondroma  of  the  ribs  under  my  tfl 
a  few  yenrs  niro,  I  was  onnbted  to  make  the  diagnosis  by  microsenH 
examination  of  a  small  quiintit}*  of  such  fluid,  removed  by  means  uf  S 
aspinitor.  Cartilage  may  nUo  \ye  found  mixed  in  one  tumor  with  oUH 
structures.  Thus  the  cartilag^inous  tumors  of  the  parotid  region  ^| 
seldom,  if  ever,  pure,  but  contain  mingled  together  the  structure^H 
myxoma,  adenoma,  and  enchondroma.  Enchondroma  and  Nureoma  ^| 
not  inlroqurntly  found  combined.  Kncephaloid  cancer  and  euchuudroH 
Ri'e  said  to  have  been  found  combined  in  the  testes.  H 

Cartilaginous  tumors  may  appear  under  two  distinct  forms;  iflfl 
commttnly  as  innocent  growths,  but  in  other  case^  asHtiming  a  Rudign^^ 
tendency  and  appeaianeo.  These  two  forms  present  different  signs.  H 
the  flrst  cane,  the  enchoiidroma  occurs  a»  a  hard,  smooth,  clastic,  ovdH 
round,  or  flattened  tumor,  often  nodulated,  of  small  or  but  of  moder^| 
size,  seUlcini  exceeding  that  of  an  orange,  and  growing  slowly  with^H 
pain.  In  the  second  form,  it  approaches  in  its  character  to  malign^| 
disease,  growing  with  extreme  nipidity,  attaining  an  enortuous  ^B 
within  a  f-w  months,  and  contaminating  the  system  by  the  dcjxiaitfl 
secontlary  enchondrouiatous  growths  in  internal  organs;  in  these  oirci^| 
stances,  it  would  nppear  to  have  occasionally  been  mistaken  fur  iH 
rapidly  spreading  forms  of  encephaloid  disease.  The  infecting  variefl 
will  always  be  found  to  be  surrounded  by  a  zone  of  bolt  cmbryolH 
tissue.  H 

When  these  growths  attain  a  large  size  and  soften  as  above  drscriltlH 
the  skin  covering  them  may  become  duskily  inflamed,  eventnatly  slougiH 
ami  foim  Hslnlous  openings,  through  which  a  thin  jelly-like  matl«r  i« 
dischF)r>£ed.  In  i^ome  cases  it  would  appear  that  large  tumors  of  thi« 
description,  softening  in  the  centre,  and  becoming  elastic  and  semi- 
fluctuating,  have  been  mistaken  for  cysts,  and  have  been  tapped  on  th)< 
supposition.  In  small  enL-hnndromara  the  opposite  condition  wore 
frequently  occurs,  the  tumor  i>ecoming  indurated,  and  undergoing  oui- 
tication. 

Locality. — Most  frequently  enehondroma  occurs  in  connection  with 
some  bone.     It  is  most  frequent  in  the  metacarpus  and  plmlan*^es  of  tbf 
fingers  (Figs.  282,  2h3).     It  is  rare,  in  this  situation,  to  find  oir' 
bone  or  phalanx  aflecled ;    the  tumors  are  almttst  invariably  m 
They  form  hard  or  elastic  rounded  knobs,  seldom  larger  than  a  »^ 
or  a  pigeon's  egg.     They  never  ossify,   but   n(»t  unfrequently  '.  i 
Large  enchondromala  are  roost  commonly  met  with  in  or  upon  tliebial 
of  the  tibia  or  the  condyles  of  the  femur,  forming  in  these  Biluuti""* 
rapitlly  incix-asing  growths  of  considerable  magnitude.     EnchondromBi* 
also  are  found  on  the  rihs  and  bones  of  the  pelvis,  in  the  intermu^ouUr 
flpaees  of  the  neck,  thigh^  and  leg;  in  connection  with  the  sheaitu  ^^ 
tendons,  and  occasionally  in  glands;  but  in  this  last  nituation  they  &re 
sekbtm,  if  ever,  pure,  being  mixed  with  myxoma,  ailenoma,  or  saroeina* 
and  it  is  said  by  some,  tjccasionally  with   carcinoma.     It  is  a  cu 
fact,  that  enchoudromata  never  arise  iuconueclion  with  pre-exiatlii> 
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Inge.  When  connected  with  the  bones,  enchondroma  mny  spring  from 
the  i)erio8touni,  gnuhially  enveloping,  absorl)ing,ftnd  ftv(.*ntimlly  destrov- 
injif,  the  osaeons  slrnctures,  tliongh  at  lirst  not  incorporated  wiili  them. 
It  hiis  then  bvau  distinguished  as  ^*  perichondroma.''  This  is  its  nsnal 
mode  or  oriiein  when  occurring  in  the  femur  or  tibia  ;  when  seated  on 
le  short  hones,  especially  on  the  metacarpus  and  phalanges  (Kigs,  282, 
~  I,  it  commonly  springs  from  the   interior  of  the  osseous  structure, 


Fig.  262.— LarRA  BDohoadroiuor  Inilex 
FtDf'er. 


Fig.  289.-.OrdU«ry  Eneboiidrotna  of  Flogar. 


'hich  l>ccomes  expanded  and  ab'^orbed,  and  is  involved  In  tl»e  general 
iiiSH  of  i\w  tumor.  When  occurring  in  cellular  regions  unconuccled 
'ith  l>onc,  the  enchondroma  is  sofier,  and  does  not  present  such  distinct 
cartil'.ige-cells  as  the  osseouH  enchonthoma.  .Most  fietpiently  these 
^nchondronititotis  mjisses  occur  in  childliood,  or  shortly'  afli.'r  puberty, 
ipfjearing  to  arise  from  an  overgrowth  of  the  cartilaginous  element  of 
Ihe  osseous  Rvstem  at  tins  period  of  life. 

The  Ttratmfnt  consists  either  in  excision  of  the  tumor,  or  in  amputa- 
tion of  the  nrti'cteil  part.  Excision  may  be  practised  when  the  tumor  is 
seated  in  the  parotid  reylon,  oc  otherwise  unconnecu^d  with  bone.  When 
forming  part  of  the  osseous  structures,  it  cannot  well  be  got  rid  of  with- 
out the  removal  by  amputation  of  the  bone  that  it  implicaies.  When  it 
occurs  in  the  hand,  removal  of  the  aflecte<1  fingers  and  metacarpal  bones, 
lo  an  extent  proportioned  to  the  amountof  the  ilisease,  will  bu  rctpnred  ; 
but  it  shouM  be  remembered  that  in  this  situation  encliondromuta  are 
Iways  perfeelly  innocint,  and  eousequently  the  operation  alioulil  not  be 
rforraed  if  the  finger  l>e  useful  to  the  patient,  unless  he  is  willing  to 
^Acriliee  an  useful  finger  to  get  rid  of  an  unsightly  deformity. 

In  Kig.  2f>  may  be  si^en  Ihe  kind  of  hand   left  after  operation  in  the 
i«€  from  which  Fig.  2H3  was  taken.  If,  in  these  rircumslances, excision 
the  tumor  only  be  attempterl,  it   will   be  found   that   the  whole  mass 
mnot  be  removcl,  and  that  it  rapidly  grows  again  ;  or  that  the  wound 
»rmed  by  the  operation  i*eraains  fistulous  and  open. 
'  Most  commonly  a  permanent  cure  is  effected  by  the  ablation  of  the 

^^nmor  in  one  or  other  of  these  ways;  but  cases  have  occurred  amongst 
^Bbe  more  rapidly  growing  varieties  of  enchondroma,  especially  when 
^^kntcd  in  glands,  and  when  the  growth  is  not  purely  cartilai^i nous,  in 
^^vhicli  recurrence  has  taken  plane  after  operation,  the  secondary  tumor 
^^»ing  softer  than  the  primary,  with  a  close  approximation  to  malignancy 
in  appearance  and  action. 

(d)  Osteoma.     Exostosis.    Bony  Tumor. — Tn  order  to  render 
the  review  of  the  different  varieties  of  tumor  complete,  it  will  be  neccs- 
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sury  briefly  to  mention  the  osteoma  in  this  plnce,  though  their  cli 
cimi'ncters  will  In*  more  fully  treated  of  in  the  chapter  on  tUo  Diim: 
Boiiofi.  In  the  first  place,  it  is  necessary  aoournU'Iy  to  iUhtin]Eriiiah 
calcilicaLioii  from  tliu  formalioii  of  true  bone.  The  former  is  extr 
roinrnoUf  the  latter  aomcwhitt  rare.  Hone  np))ears  in  tnniorA  umlrr 
chief  conditions ;  Ist,  as  the  result  of  the  ossification  of  a  fihromo; 
of  a  sarLU^na  ;  ',U\,  of  an  enehoudromu;  and  4tU.  afl  a  8|H^cin]  growib 
covered  witli  a  firm  layer  of  periostenin.  Bone  has  aUo  b<;en  <ie*cnbo«i 
as  ocenrrin-^  in  connection  with  carcinoma;  but  thia  asaeriiou  requirvs 
contirniation  since  the  separation  of  sarcoma  and  carcinoma.  Oidy  tlie 
lubt  two  forme  mentioned  above  are  usually  spoken  of  as  bon^-  tum^ 
or  exostoses.  They  diflfer  essentially  from  each  other  in  their  seal 
consistence,  as  well  as  in  their  mode  of  growth.  Thrise  developing 
cartilage  or  npongy  exostoses,  nit*  situated  almost  invariably  in  the 
mediate  neighborhood  of  on  epiphysis,  and  rarely,  if  ever,  start 
growth  after  tho  twenty-fourth  year ;  those  developing  from  n  fihi 
periosteal  covering,  ivory  exostoses,  arc  of  extreme  and  remark] 
density,  and  are  uxn.'dly  seated  on  flat  bones,  such  as  those  of  the  in 
face,  acapnia,  and  pelvis,  Bolli  these  growths  closely  rescnd»le  n«n 
bone  in  structure,  the  spongy  exostosis  exactly  agreeing   with  the 

eelloub  ti^sne  of  the  extremity  of  a  lun^  l« 
and  the  Ivory  or  hard  exostosis corn'^pMudN 
to  the  petrous  portion  of  tlie  tenijHiral,  itte 
lower  jaw,  or  the  compact  tisstie  of  a  long 
bone.  Both  forms  are  iuvarialdy  non-moiig- 
nant. 

Spongy  E^otitnAes^  sometimes  called  pe^biu- 
cnlated  or  cauliflower  exostoses*  from  thi'ir 
shape,  are  most  common  at  the  upper  eu<l  »( 
the  humerus  and  the  lower  end  of  the  femur, 
and  on  the  ungual  phalanx  of  the  gn*!il  U'f- 
(Kig.  284).  If  observed  during  the  ^' 
growth,  tliey  are  fuund  to  be  covered  1». 
feclly  developed  hyaline  cartilage,  which  iti')**- 
rcntly  grows  from  the  perichomlrlnm  covitldiji 
it,  and  quickly  undergoes  ossification  st  ii^ 
dee]>  snrt'uce.  If  the  tumor  l>e  ob^ierved  vtheu 
all  growth  has  ceased,  it  will  be  foujrd  to  ba 
completely  bony,  being  composed  of  a  pe(J'i» 
cnlated  mass  of  eancellourt  tissue,  ciivi>re'l 
thinly  by  a  layer  of  compact  bone.  The;  cw- 
celloua  tissue  of  the  tumor  is  continuouit  wttli 
that  of  the  t>one  upon  which  it  grows,  thr  oota- 
pact  tifihue  of  the  shaft  being  nbsorlH^l  It^ 
neath  the  base  of  the  tumor.  ii>ometimefl  ttivM 
tumors  are  herciUtnry  and  multiple.  Tki'V 
scarcely  ever  reach  a  gn;at  size,  and  probably  cease  to  gri»w  if  thoy  be- 
come coni|detely  o.SHilied. 

loortj  Ej'OHttMfti, — These  tumors  form  flat  roumled  elevations,  « 
seated  about  tho  bones  of  the  skull  or  face.  They  arc  coverci 
flbruuri  membrane  and  are  of  intense  bardnuss.  Occasionally  i! 
multiple  and  grow  to  a  considerable  size,  an<l  when  seated  on  th 
bones  distort  the  features  horribly,  and  at  last  after  years 
possibly  cause  death  by  pressure  on  the  brain. 


Fl(;  2S4. —  PfrtltiQf'iilatt^d  «Xos* 
to*es  (iinlarRl  rii'<). 

A.  From  trmnr  of  n.  |i  j. 

h.  From  it«itpulit«r  »  akUd  tbrw 
yettN  old. 

a.  nyftttnenrtUufl. 

ft.  LRrotortnTtrrrfteliHi^lflciittOD. 

r.  Wflil-ftirmi-d  aponiry  L>oba. 

d.  Par\fnxr>nm. 

Tbe  drKwlQjf  llloatnklrB  thf  dlf- 
ferool  i>ro|'ornou«  wlitrh  Ihv  v«- 
rfotii  cotKitlturnI*  oT  tb»  liimur 
vuj  b*ar  to  on*  Kootbtr. 
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(e)  Myxoma.  Muoous  Tutnor. — These  tuiuors  aro  clnsned  hy 
some  writers  under  saiconiala,  as  ilic  tissue  of  wliicU  tliey  ftre  composed 
closely  resembles  the  rudimeiilnry  ful  of  ttie  embryo.  lu  Ihe  adult,  tbe 
vitreous  lKj<ly  of  tbe  eye  is  tbe  only  part  in  wbidi  mucous  tissue  is  nor- 
mally found.  Many  tuuiors  formcily  described  as  colloid  cancer  belong 
properly  to  this  class.  MyxomHla  usually  form  round,  ovaK  or  lobu- 
luted  masses,  distinctly  surrounded  by  a  loose  capsule  of  conncelive 
tissue.  Tliey  are  ten»c,  elar^tic,  gelatinous,  frequently  giving  rise  to 
ft  sense  of  fluctuation  so  distinct  as  to  lead  to  their  bi'ing  mistaken  for 
cysts.  Tbey  are  usually  of  slow  jjrowtb.  On  section  they  aru  found  to 
b«  of  a  delicate  pink  color,  sometimes  stained  by  haemorrhages,  or  they 
may  present  an  uniform  yellowish  tint.  The  most  marked  peculiarity 
they  present  on  section  is  in  the  fluid  which  flows  from  the  cut  surface. 
This  is  abundant,  glairy,  and  tenacious,  huvini;  the  appearance  of  thick 
gum  water.  Ou  chcuiicol  examination  it  is  fimnd  to  contain  mucous; 
microscopic  eacaminution  shows  (Tig.  985)  in  the  purest  forms  of  myxoma 
a  beautiful  network  composed  of  large  stellate  or  branched  cells,  the 
process  of  which  freely  communicate  with  one  another.  These  cells 
are  imbedded  in  an  almost  homo'4eneous  intercellular  Hubstance,  in  which 
vessels  can  he  clearly  seen  to  ramify.  It  is  seldom,  however,  timt  this 
structure  is  found  as  ptircas  this,  lu  addition  to  the  stellate  t-ells,  nume- 
rous small  round  cells  ( Fig.  HSd)  are  usually  present,  and  the  iutercellular 
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Tilf.  3M.— MT^tima,  from  ■  Urga  tumor  Id  Ihw  aklQ 
or  Iba  Uek  41^8  di»m-)-  it  will  b«  Botlo«>d  th«t 
•  r«D  lb*  roQDd  eelU  ftra  evnUMUil  wUb  tbuH 
wblcb  are  laoro  btRtichrU. 


Tig.  280.— Miieoaii  Polvpns  ot  ttot  (ISft. 
dUni.t.  Tbe  roiiuil  oelUvkry  lu«lf««a4 
fkte  dlKllBal  from  Ibe  brauRhitd  onvn.  The 
brkucbed  e*l\*  mn  vr;  Irr^Holftr,  ftod 
tba  ftifttrix  •oinewhai  flbrooi. 


•nbstancc  is  in  most  cases  traversed  by  ticlicate  bnn^lles  of  fibrous  tissue, 
•ometimes  containing  yellow  elastic  fibres.  The  stellate  cells  maybe 
sroalUT  in  some  cases  than  in  others.  The  peculijir  feature  of  the  growth 
is  the  raucous  intercellular  substance,  and  without  this  being  present  no 
tumor  should  be  calletl  a  myx<tma.  Frequently  tissue  agreeing  in  all 
respects  with  that  of  u  pure  myxoma  is  found  mixed  with  that  of  sar- 
coma, cncliondroma,or  adenoma.  These  tumors  are  spoken  of  as  inyxo- 
SArcomaia,  myxo-chondromala,  &c.  Myxo-chondroma,  frequently  con- 
tniniiiK  portions  of  adenoma,  forms  the  onliunrv  parotid  tumor.  Occa- 
sionally a  development  of  true  fat^cells  may  lake  place  in  the  central 
jiarts  of  a  myxoma,  thus  indicating,  as  Virchow  thinks,  the  relation  of 
these  tumors  to  embryonic  fat.  A  few  years  ago  I  saw  in  consultation 
a  case  of  an  enormous  abdominal  tumor,  which  proved  u[Km  cxauiiua- 
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tion  aft-er  ileatli  to  he  n  pare  myxoma,  weijrlung  .it  least  thirty  pound 
the  central  parts  or  which  contained  an  nliuncUncc  oT  true  adipose  ti«9n< 
Such  tnmors  as  tlicsc  have  been  spoken  of  as  myxo-lipomata.  Myxt 
mata  may  oi^cnr  in  any  part  of  the  hody.  When  suporflcial  they  oft< 
aa«ume  n  polypoid  f'nm  as  in  the  ordinary  mucous  polypus  of  the  noj 
(Fi^.  2Hi'i).  Myxomata  are  not  nnfreqiicnt  in  the  anbcutancoiis  cellular" 
ti»8ne,  in  nerves  the}'  form  one  variety  of  false  neuroma,  and  they  arc 
(»cciisionaUy  met  with  in  jjlands.  Myx'inrtta  arc  usually  ahsolutcly  noi 
malignant,  hut  ocoasionally  ihey  recur  locally  after  removal.  If  lei 
untreated,  they  nmy  cause  death  hy  idcerniion  of  the  skin  taktn'i  )tUc< 
over  them,  Icadinj?  to  slonfjjhinjj:  of  the  tumor  with  profuse  ha;rfiorrhas 
and  foul  discbarge.  Occasionally  they  may  prove  fatal  from  presxui 
on  important  organs,  as  in  the  case  of  tlie  abdominal  tumor  above  mei 
tloned.  The  y/ro/mc/// consists  in  the  removal  of  the  growth  whonovs 
an  uperatioti  is  possible. 


in.  TUMORS  WHICH    RBSRMBLG    IN    STRUCTURE,  MORE    OR    LESS  PKRrBCTLr,' 
ONE    OP    TIIK    MORE    COMPLEX    TISSUKH    OP    THE    BODY". 

A.   Myoma.     Muscular   Tumor.  —  These  tumors   are  of  two 

olahses;  thoHC  containing  striated  and  those  containing  non-slriaM 
miiHcniar  flbie.  Slriateil  muscular  filtre  has,  at  present^  only  been  fouixl 
in  a  ffW  congenital  tumors,  and  is  merely  a  pathological  curiosity.  Jion- 
HtriaU'd  muKciilar  fllire  is  found  in  abundance,  as  mentioned  on  a  pre- 
vious page,  in  the  so-calle<i  fibroid  tumors  of  the  uterus,  and  of  the  pros- 
tate, but  it  is  always  associated  with  largo  quantities  of  fiiirous  tissue, 
so  that  the  tumor  is  more  proi>erly  spoken  of  as  a  myo-fibroma.  Tlie 
older  tumors  arc  found  to  be  couiposed  almost  entirely  of  fibrous  ti^^ue, 
the  muscular  flbre-celts  liavin*^  undergone  atrophy.  Pure  myornftta 
have,  in  very  rar«  cases,  l>eeu  fnund  in  connection  with  the  msopliai;"*' 
Fagge  has  reconled  an  interesting  case  of  this,  which  was  A4-ci(lenUll>' 
discovered  after  death  at  Uuy's  Hospital.  It  gave  rine  to  no  symptom* 
<1uring  lil'e,  although  the  tumttr  was  as  large  as  a  good  sixe<i  egg.  M>o- 
mala  :uv  nlways  non-nmli«riiant.. 

II.  Neuroma.     True  Neuroma.    Nervous  Tumor The  term 

neunima  is  clinically  a|ipliod  lo  any  tumor  growing  on  a  nerve,  whether 
it  be  a  fibroma,  myxoma,  sarcoma,  ov  true  neuroma.  The  term  shocl'l 
strictly  be  limited  to  those  tumors  in  which  there  is  au  actual  uew  grovlli 
of  nervous  tissue.  Tumors  coutiiinlng  newly  formed  nertrous  titwue  nre 
rare.  Neuromata  composed  of  gray  matter  (uon-uK*<lullalcd  flhrv<  mvl 
gaufflionic  tissue)  liave  been  described,  but  itiey  are  so  iufiidtcly  nre, 
that  they  ucimI  no  further  mention  here.  The  vast  majority  *>f  tnio 
neuromata  are  com|>osed  of  bundles  of  medullated  or  white  nerve  tlbrt*. 
interlacing  with  each  other,  or  sometimea  rolled  up  into  mawef,  aiul 
separated  by  connective  tissue^  more  or  loss  rich  in  small  cells.  Tru0 
neui^omata  occur  only  in  connection  with  nerves.  The  bulbous oxtrofni- 
ties  of  nerves,  oflen  seen  in  stumps  aller  amputation,  are  said  by  Vako- 
tin,  Lebert,and  others,  to  l>o  siMfcimens  of  true  neuromata.  Tni«  m'U- 
romnta  occur  also  without  previous  injury  of  the  nerve.  They  arc  tbfu 
fre<)uenity  multiple.  They  are  not  diagnosable  in  any  way  frxxn  oUvo^ 
Urni  tumors  of  nerves.  Tliey  arc  sometimes  painful  autl  Iviidvr,  tta^ 
suQietimes  not,  Tlie  most  characteristic  Hign  of  any  tumor  scstf^t  oni 
nerve  is,  that  when  the  nerve  upon  which  it  is  seated  in  ^okli 

by  the  pi»sition  of  the  part,  the  tumor  i»  almost  immo\  l  .  Uoi 

paraJK'l  In  the  course  of  the  nerve,  while  it  ia  more  or  ivas  Crveiy 
Lie  in  the  traiiavevse  dvvectlou.    True  oeurouiata  ftn  Always  ut 
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,  and  hIioiiM  not  be  interferecl  with  in  any  way  unless  they  give  rise 
to  Boriftiis  inconvenience  from  pnin. 

C.  Angioma.  Vascular  Tumor — Under  the  name  of  ang;iomata 
are  inchided  only  such  tnmora  as  arc  composed  of  vascular  tisstie  of  ticw 
growth^  and  not  such  swellings  as  aripie  from  the  dilatation  of  pre-existing 
ve&scls.  The  so-culled  cirsoid  aneurism,  or  aneurism  by  anuHtomosis, 
being  supposed  to  l>c  due  chiefly  to  a  <Ulatation  of  pre-existing  arteries, 
although  doubtless  acroinpanie<l  by  s'lme  new  formation  of  vessels,  is 
not  usunlly  incltideil  amon>;8t  nngiomata,  nor  are  the  swellings  formetl 
by  convoluted  musses  of  vnric'>»e  veins.  True  angiomata  are  usunlly 
divided  into  two  classes: — the  plt\fiform  angioma  or  ielangie.ctaMn^  and 
Ihe  cavernous  angioma.  The  pU'xiforiu  angioma  is  composed  of  a  mass 
of  tortuous  and  dilated  capillaries  bound  together  by  connective  tissue. 
The  blood-vessels  comprisinjj  it  arc  normal  in  structure.  This  forms 
the  ordinary  snperficifd  nicviis,  mother's  mark,  or  port-wine  slain.  It  is, 
probably,  .tlways  congenital  The  rar^rnous  angioma^or  erectile  tumf>r, 
rcseml'les  in  structure  the  eor[tus  cavernosum  penis,  being  made  up  by 
spaces  communicating  freely  with  each  other.  The  walls  of  the  spaces 
are  comiMJse^l  of  fibrous  tissue,  and  are  lined  with  an  endothelium  re- 
sembling that  of  a  vein  (Fig.  287;.     These  turuord  are  ttuiuutiiues  dis- 


rig.  2H7.  — \a!Tu«. 
f  1(»S  dUfn.)  Infllfnttliifr  rat-     Thn  <tbHd«tl  buoiU  ropre- 

•eni  T«»ii*li  <jiit  uf  rora*,  tbr>fliid«9f  «»[na  uf  Iheni 

bcln^  vbown  In  iranaTariii  iH>otloa, 
(4M  diftia.i  abuw*  the  (tDdoibalium  ftppArenUy  a1ido»i 

obatr«rllM|;  ih»  lainvn  of  the  v«U9U  m  lh«  r«>alt  uf 

their  onutrftctloa. 


7Iit.  2!iil.— Ljrtnphulnnoina. 

a.  {i'-<  iIiaoi.»  Soiiift  of  ihf  fl'^Ui  har« 
b(!4it  removed  tuftbow  tbr  ftmriucmpui 
or  tb«  ■Iromft. 

b.  (1&9  dUm.)  abowa  genenJ  trnuf*- 
meal. 


^nnctly  circumscribed,  and  enclosed  in  a  loose  capsulo  of  connective 
^Kisftue;  in  other  cases  they  are  ditfuse.  They  are  rarely  if  ever  congen- 
^■tnl,  UHUfllly  arising  in  young  adult  life.  They  are  most  commi>n  in  the 
^Bn1>cntn neons  tissue,  but  have  also  heen  met  with  in  the  liver,  spleen, 
Hknd  other  internal  organs.     The  mode  of  origin  of  these  tumors  is 

Uonbtfnl. 
^^     The  symptoms  and  treatment  of  vascular  tumorft  will  be  fully  de- 
^■Kribed  in  a  subscfpieitt  ctiapter. 

^^  n.  Lymphangioma,  Tumor  composed  of  Lymphatio  Ves- 
sels.— These  excessively  rare  tiunors  are  composed  of  dilated  lymphatic 
vesHcU  coinraunieatiug  with  each  other,  like  the  spaces  of  the  cavernous 
angioma,  the  cavities  containing  lymph  instead  of  blood.     Virchow  has 
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described  them  a«  occuitid^  congeuiully  in  tl)o  tongue,  formiog  om 
varioiy  of  liyp*^i'irop!»y  of  that  ortran  (inHcroglofifelft).  Tliey  ure  alirf 
SAid  to  Imvu  been  seen  forming  p^'l^S  compressible,  congenital  tuiuom  uf 
the  hkiit. 

E.  Lymphadenoma.     Tumor  composed  of  Lymphatlo  Tis- 
sue.   Liyiuphoma. — LyinpliadmionmUi  are  eompoHed  of  tii$t$uo  <  :: 
resembling  Umt  of  ttte  t'olliclL'S  of  the  lym])li:tlie  gUnds,  lympli' 
lyuiphatie  tissue,  llie  so<Mt]ied  **  adeuoi<l  tificiue*' of  Hia;  but   \a>  avoxi 
confusion,  the  term  "adenoid"  should  never  be  used  in  eonnectirm  willj 
this  Htrnclure,  but  reserved  for  tissues  resembling  tlioseof  the  »»erelinfr 
glands.     Lymplioid  tissue  (Kig.  2H8)  is  ciiaractoriAed  by  a  delicute  rcii- 
collate  stroma,  in  the  meshes  of  which  are  (mokcd  uumberle»iS  evils,  in 
every  way  resembling  the  white  eorpuseles  of  the  blood.     The  strouui  ti 
composed  of  fibrous  tissue  containing  a  few  oval  nuclei  ncatlered  through 
it,  CHpeciuUy  where  the  bunds  cross  eauh  other.     The  stroma  may,  in 
some  cases,  be  iiiereiLsed  in  amoUDl  and  thicker  than  thatnormnlly  ftnuid 
in  lymphatic  glands.     The  vessels  are  abundant  and  in  close  conn^ 
with  the  stroma*     To  the  naked   eye  these  tumors  arc  white  iii 
sometimes  stained  by  luemnrrlntgcs.     They  Ri*e  soft  and  olten  brain-like, 
and,  from   the  readiness  wiUi  uhicii  the  cells  are  separated   from  tlie 
stroma,  they  may  yield  a  milky  juice  on  scraping.     Thus  they  cio^tlv 
resemble  enci'plialoiti  eaneer  in  np|>earanee.     They  vary  in  size  ftuin  ;i 
l)in*8  hend  to  a  laMal  heinl.     Tliey  are  sometimes  circumaoril>etU  s-J  wlit-n 
they  are  situated  in  a  lymphatic  gland  an<)  have  not  extended  beyond 
its  capsule,  l)ul  more  usually  they  are  dilTusc.     They  oronr  at  any  iLgi'< 
but  are  most  common  in  ^>oung  adult  life.     They  usually  grow  in  cD- 
nection  with  pre-exisling  lymphoid  tissue,  nud,  as  this  has  ti«en  »\iov\\ 
to  be  widely  disseminated  through  the  body,  they  may  o<'cur  at  alwn 
any  part.     Lymphadenomatn  are  chietly  found  in  connection  wiih  t 
diseases  known  as  leueoeytha^mia,  or  that  ctilled  **a</twM*f'*  by  Trou» 
eeau.    The  former  of  these  is  characterised  by  a  great  increase  of  wlitt'' 
corpuscles  in  the  blood,  with  amemia  ttnd  general  debility*  and  the  liuur 
by  the  presence  of  the  tumors  without  tliese  symptoms  being  pit*Ariit. 
For  the  symptoms  of  these  diseases,  the  reader  must  refer  to  work*  on 
Medicine.     The  tumors  form  in  the  lymphatic  glands,  liver,  spleen,  kul- 
neys,  and  other  organs,  and   they  have  lieen  occasionally  met  will)  i'l 
bones.     They  most  commonly  eoine  tinder  the  observation  of  Surgeuos 
when  bituatcd  in  the  lymphatic  glands  or  bones.     The  glands  of  t'>^ 
nock  and  axilla  are  most  frequently  aflectcd.     They  form  painlea;  «"^f" 
ings,  usually  Arm  in  cousistence,  slowly  growing,  and  are  at  llrst  iodi 
tinguishnble  from  simple  chronic  iuflnmmatory  enlargement.     As  tli 
increase  in  sixe  the  glands  fuse  together,  forming  large  noilular  mw*** 
They  show  no  tendency  to  soften  or  sup|)urate.     AlXer  a  tiu»e  they  iti*T 
cease  to  grow.     In  the  thonix  such  tumors  may  cause  death  by  piv»»iii'» 
an<l  the  same  has  been  said  to  occur  in  the  neck.     From  what  has  M° 
above  said,  it  is  evident  timt  the  <liagnosi8  of  these  growths  from  simi*'"* 
hypertrophy  f»r  chronic  intlammation  of  lymphatic  glnnds,  is  in  llu- <  i' ' 
BtHgcs  a  matter  of  great  dirileultv.     Tlie  great  number  of  the  lui.i"^ 
the  nbscnce  of  any  source  of  local  irrilntion,  and  the  fusing  together'^' 
the  enlarged  glands,  are  important  signs  in  the  later  atages,  noeo^' 
panied   by  the  ftymi>toni8  of  general   weakneas.      If  the  glands  cii»^ 
growing  and  tlio  general  health  be  fairly  good,  the  tiuuort»  may  be  i^ 
moveil  by  0|>erati(jn.     In   otlier  eases,  constitutional   treatment  aloi»« 
must  be  ivlied  upon.     A  few  years  ago  I  removed  n  tumor  of  this  kin''- 
as  large  as  a  fisl,  from  the  axilla  of  a  woman  age<]  30.     She  bad  alaO^ 
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diAin  of  enlarged  glnnds  in  the  neck-  Site  snffered  from  some  dehility, 
but  tinil  no  excess  of  while  eor|Mi8c*lea  in  the  blood,  or  enlnrgomeDt  of 
tbe  jipleeii. 

F,  Papilloma.  Tumor  resembling  the  Paplllee  of  Skin  or 
IhXucous  Membrane, — A  papilU  is  a  mon*  or  less  jKiiniecJ  pi-ojortion 
com|Kise(i  of  areolar  tissue,  surrrmrniiiig  r  capillnrv  lo*jp  anrl  covered  by 
epltlioliura,  which  may  oonaiat  of  many  Inyorw,  aa  in  the  skin,  or  of  only 
one  a«  in  tlie  intestine.  Lymphatic  spaces  or  capillnries  nre  also  noi'- 
iDftlly  pi'egent  in  the  areolar  tissue.  The  tnmors  which  pass  uiuler  the 
name  of  papillotnata  nre  usually  mere  hypertrophies  of  the  normal  pa- 
piilte  of  the  part  on  wliicli  they  ^row,  and  are  eovered  by  the  varicl}'  of 
epithelium  normal  to  the  part.  Tlie  papillie  of  which  they  are  composed 
differ  from  those  normal  to  the  part  In  size,  8h.*i|>e,  and  vaseulnrity. 
Thus,  instead  of  merely  microscopic  papilla;,  such  as  arc  noirnal  to  the 
skin,  we  may  have  growths  eomelimes  reachint:  the  size  and  presentinj^ 
the  appearniice  of  the  iiend  of  a  good-sized  eauliflnwer.  Instentl  of  simple 
papillie,  we  may  have  brancheil  growths  suUiividing  agftiu  and  ngnin, 
I     and  connected  with  the  parent   listiue   only  by  a  narrow  stalk.     The 

>  vessels  of  these  growths  nre  alwriya  abundant,  and  frequently  dilated  to 
a  considerable  size.  The  coniioolive  tissue  forming  the  basis  of  thi*  pa- 
pillip  is  more  or  less  crowded  with  small  round  cells,  according  to  llio 
rapidity  of  llie  growth.  Sometimes  the  deeper  layers  of  the  eintlieltum 
are  darkly*  pi«rmented.  Mali<j;nant  tumors  of  various  kinds  when  seated 
on  a  frt-'e  surface  nmy  assume  a  pM[>illary  lortn,  but  these  must  not  be 
confonndwi  with  papillomatn.     On  the  other  hand,  a  papillomn  may  by 

•  invisible  degrees  merge  into  an  epithelioma  or  adenoid  cancer,  as  the 
ease  may  be,  the  <listinction  between  them  sometimes  not  )>eing  possible, 
even  with  the  help  of  tlio  microscoi>e.  It  may,  however,  l>e  broadly 
stated  that  so  long  as  the  tumor  maintains  a  simple  papillary  form,  the 

•  epithelium  bt^ing  purely  superficinl,  and  showing  no  tL*ndency  to  burrow 
between  the  papilUe  into  deeper  purts,  and  so  long  a*  the  base  of  the 
tumor  ia  not  composed  of  [uasses  of  small  round  cells  inhltrating  the 
Burrounding  structures,  we  may  at  least  hope  that  the  tumor  is  non- 
nialignaut.  In  other  casus,  such  as  the  common  warts  or  goiiorrhoeal 
warts,  wo  know  cerininly  that  tlie  growth  is  simple.  Pnpillomata  vary 
in  hardness  and  soltu^ss,  according  to  the  parts  on  which  they  grow, 
and  the  amount  and  nature  of  epithelium  with  which  they  are  covered. 
Thuft  the  common  com  or  wart,  being  thickly  covered  with  horny  epi- 

*thelium,  is    bard,  while   the    p:)pilloTnatii   of  the  rectum,  being  thinly 
covered  with  columnar  epithelium,  arc  alway*  soft. 
The  chief  forms  of  papilloma  are: — corns,  simple  warts,  condylomata, 
and  mucous  tnltercles,  and  some  forms  of  polypi  and  villous  tumors. 

Corns  consist  of  an  undue  development  of  cuticle,  with  n  slight  in- 
crease of  the  vnscninrity  of  the  subjacent  cutis;  subsequently  the  pnpillm 
themselves  become  enlarged,  especittlly  when  the  irritation  has  been  pro- 
longed or  considcraltle.  A  soft  corn  is  merely  one  which  from  ita  situa- 
lion  ia  kept  constantly  moist,  so  that  the  newly  formed  scaly  epithelium, 
infltead  of  forming  n  dense  crust,  peels  olf,  leaving  the  vabcular  and  aen- 
eitive  piipilbe  but  thinly  covered. 

Warts  are  the  result  of  a  priumry  hypertrophy  of  the  pHpillfe.  accom- 

(panied  by  llie  formation  of  new  vessels,  and  leading  to  a  great  increase 
in  tbe  development  of  the  epidermis,  whicti  forma  laminated  strata,  and 
Bometiroes  produces  massea  with  a  concentric  arrangement  of  the  cells, 
closely  resembling  the  nestdike  structures  seen  in  epithelioma.  The  true 
warts  are  roo»t  commonly  found  on  the  skin,  and  are  then  often  very 
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bavtl  and  horny;  sometimes  they  roay  develope  a  long  !»orn-like  jrrowUi. 
Softor  vftrioties  are,  however,  fonniJ  on  tlie  mucofulHneoua  8iu^v-oc 
es|>ecinlly  of  llie  prepuce  and  vulva,  and  are  usually  of  a  specific  - 
They  may  also  occur  on  the  nrncous  membrane  of  the  mouth  ui  ?"ii. 
palate.  Wartft  may  he  llie  result  of  a  local  irritation,  but  in  many  casei 
they  appear  t<»  depend  as  mucli  upon  Kouie  coustitutioiial  conc^ilion. 

The  warly  growths  from  the  vulva,  as  llie  resull  of  gcmorrhd'al  irrita- 
tion* may  rtracli  the  size  of  a  fa'tal  head.  Simple  warty  jirowihs  nre  aol 
nneomuion  in  the  larynx.  Simple  continuous  warts  are  often  pigmcntc^t 
(Fig.  289J,  being  of  a  bluish-black  color.     In  these  the  papiJlie  may  nul 


^  ^    -■  ■■    .  ■      "    "       ■  .        -      u 

•I.  Su|>prflrUI  epllh«ltum,  couiftlnlnf  a  fpw  T<>a««U  which  irf>  cut  ImimrsrMljr 
h.  Voani^er  rpttbctitim:  la  lb*  de«i>«r  parU  lb«  colU  tro  iaur«  d»epl7  atalned  *n4  nidUta  ftw ll* 
e*Btr». 

r.  CounvoUve  IImhs  (bnnlng  lb*  pitplH*,  Iblo  Ihn  runlieallaas  of  which  U  l»  proloK^. 

be  evident  to  the  nakod  eye,  but  the  microscope  shows  thpm  to  Itcoora- 
posed  of  greatly  enlarged  papiilai,  the  spaces  between  which  are  filM 
with  epiihclinni. 

in  Condylomata  and  Mucous  Tubercles  the  enlarged  tiapUl* 
are  soft,  and  contain  a  grvat  abumiance  of  small  round  cells,  givini<  rvi- 
doncc  of  their  rapid  growth.  They  occur  abuut  the  anas  anil  iu  Ibv 
|K*rina^iim  and  fulds  4)f  thu  nates,  as  well  an  occasionally  in  Ui«  Uryox 
and  fauces.  Thoy  are  always  depcndeni  on  a  syphilitic  taint.  Wbon 
situated  on  the  mucous  mcuibraues,  they  are  olYcn  pointed,  eomewh&l 
I>enduluu8  or  nodulated  on  the  surface,  very  vas(;ular,  and  bleed  redidiljf 
when  touched  ;  but  when  tlicy  occur  on  a  muco-cutaneous  aurfnce,  tUe 
arc  flattened,  expanded,  soft,  and  white,  constituting  the  true  coudyi 
mat4i  or  mucous  tubercles. 

Some  forms  of   polypi  arc  prn|>erly  classed  ainoayst  (mpilloi 
Thus  the  siniplL'  pol)pua  of  the  rectum  may  be  a  soft  papdhima 
columnar  epithelium.     In  >ome  rare  cases,  thu  epithelium  has  bvea 
to  ini  scaly.     'I'he  papilhe  may  branch  again  and  again,  tlic  pi 
being  ctimpanilively  small,     it  is  ditlleult,  however,  to  ti 
rate  line  Itctwcen  such  papilloinata  and  tlie  atlenoid  cancel  i 
liercaflcr.     The  comnn^n  lorm  of  villous  tumor  u(  the  bladder,  ft 
descrilwd   as** villous   cancer,"   should   also   undoubteitly  Lie  la't 
under  pupilluuiMta.     Thia  tuuHM*  is  uompoftcd  of  long  deliuite  |>i 
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floating  fret'ly  in  the  cavity  of  the  Mrulder,  attached  only  at  their  bnsos. 
TUey  each  consist  ol*  ft  dihited  cnpilhiiy  looit,  stinoinKKul  by  an  nUnof^C 
homogeneous  connective  tissue,  containing  a  few  scattere<1  rouml  or  oval 
cells,  and  covered  with  nn  e|)ilheliiim  of  an  irrogidar  ah&r>c,  often  ivHcm- 
bling  spindlc-celts  in  form,  and  similar  to  tliat  naturally  lining  the  bhul- 
<ler.  This  epithelium  is  very  difficult  to  find,  as  it  soon  separates  by 
DtRcerAtion  iu  the  urine  after  death.  The  base  from  which  the  viUt  grow 
ih  composed  merely  of  fibroid  tissue  tunnelled  in  all  directions  by  di- 
lated vessels.  These  tumors,  if  left  unrelieved,  invariably  terminate 
fatally  from  the  abundant  hemorrhage  to  which  Ihey  give  rise,  and  the 
oifccl  they  have  in  interfering  with  the  escape  of  urine  from  the  bladder; 
but  they  never  give  rise  to  secondary  <leposits  or  invade  surrounding 
structni^M,  and  are  consequently  non  lualignaut.  They  will  be  moJi2 
Hilly  described  uii<!er  diseases  of  the  bladder. 

1  lie  general  princi|)Ie»  of  Treatment  of  these  affections  consist  in 
their  removal  by  excision,  ligature,  or  caustics,  according  to  their  size, 
^—Aituationf  and  attachments.  Kxcision  is  nanally  preferal>le  when  they 
^^bre  seated  on  mucous  surfaces^  the  ligature  should  be  used  if  they  l>e 
^■nrge  and  pendulous;  and  caustics  should  be  employed  wbeu  they  are 
^Kettted  on  the  skin  or  a  niuco-cutnneous  surlHoe. 

^^  The  term  ";W^/*wj<"  may  |ierhapB  be  more  conveniently  be  deflned  hero 
than  elsewhere.  It  is  pii^cly  clinical,  and  has  no  putliological  meaning. 
]l  merely  means  a  tumor  growing  frr>m  tlie  mucous  surface  lining  a 
cavity,  having  a  distinct  peduncle  and  a  rounded,  oval,  or  papillary  form. 
Thus  the  ordinary  ])olypus  of  the  nose  is  usually  a  myxoma,  and  the 
malignant  polypus  a  Hiircomfi.     iVilypns  of  tlie  uterus  is  a  fibrmna  or 

tmyo-Hbroma,  and  polypus  of  the  rectum  often  a  papilloma,  and  some- 
limes  a  form  of  cancer.  Simple  polypi  are  nsnally  covered  by  a  pro- 
loiigAtion  of  the  mucous  membrane  fiom  which  they  grow.  Thus  tho 
mucous  polypus  of  tho  nose  is  covered  by  a  membrane  lH.*arIng  ciliated 


Htpithclium. 


Adenoma.  Glandular  Tumors.  Pancreatic  Sarcoma.  Lo- 
bular Hypertrophy  of  Glands,  &o. — These  tumors  resemble  secret- 
ing glands  in  structure.  Secreting  glands  are  racemose  or  Inbidar.  and 
i'onsequently  many  writers  divide  adenomata  into  two  corresponding 
classes. 

The  Tubular  Adenomata  nre  composed  of  masses  of  tubules  rc- 

mbling  the  crypts  of  Lielierkiitin,  some  closed  and  H(»me  open  on  the 

urface.     They  nre  usually  papillary,  and  seated  on  sonic  parts  of  the 

tiitesiine.     They  often   form  polypoid  tumors.     When  simple  and  with 

WuU  marked  jmpilhe,  they  might  perhaps  l»e  more  pio|>eriy  s|K»keu  of  ns 

papillomata,  ami  iliey   were  consequently  menli'}ned   uiulcr  that  class. 

When  showing  the  well  marked  malignancy  so  common  to  these  growths, 

hey  are  perhaps  more  conveniently  classed  with  carciuomata,  either 

nder  the  uaroe  of  columnar  opithelioma  or  adenoid  cancer.     They  will, 

icrcfore,  l>c  more  fidly  described  hereafter. 

The  Racemose  or  Acinous  Adenomata  resemble  in  structure 
ore  or  less  perfectly  n  rat-emosc  ghind,  nnil  are  found  always  in  con- 
lection  with  such  organs  (Figs.  200,  :i9I).  They  arc  composetl  of 
uiuded  fir  irregular  spaces  lined  wiih  a  i>eculiar  small  epithelium,  some* 
hat  squart)  or  roiuidetl  in  form,  and  frequently  many  layers  deep.  The 
)nces  communicate  witli  each  other,  either  directly  or  by  means  of 
ore  ot  lees  perfect  duct-like  chanucle.  TIio  aciai,  which  are  more  or 
88  widely  separated,  are  bound  together  by  fibroun  tissue,  bearing  ves- 
U,  and  contaiuiug  cells  varying  in  shape  and  nuutbvr.     In  thu  most 
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typicjil  forms  the  cells  are  merely  such  ns  are  seen  in  orclintiry  connw^ 
tiveliBsues;  butiftlie  lumor  be  growing  rnpicUy,  Urge  numbetB  of  small 


7Ir.  9*0, — A<f«ooTnft  of  Mkmms,  nf  slow  growtk  099  dUn.)*  Strnni*  bMr*  •  Iftry*  proportini  U  tb 
«pn('««,  tt  vuB«UU  of  w«ll-form*d  Bbroa*  IImo*.  Tabot  eoBtalo  taotm  thka  oaa  ImftT  *it  if1il» 
Itum. 

round  or  oval  cells  are  found  (Fig.  21*1).  Sometimes  the  tissue  t>etw<H;n 
llic  acini  may  be  composed  entirely  of  spindle-cells,  in  tad,  mivy  liftv* 
the  fitnietnre  of  a  spindle-celled  sarcoma;  the  tumor  is  thou  ntUa 
S|>okeu  of  as  an  adeno-sarcoroa.     Sometimes  tissue  resembling  that  of  a 


Pig.  ttti. — A<l<«iioiiift  uf  Mauimft,  rftpid  growth  (ISA  tlUm.).    ThU  U  •om«tta«*  •p«A-ii  ^<.  «■  »4m 
cutnK ;  th«  riilthfUnm  ta  lltti  ncloi   li  ttrT%a^i»i  la  ■eTernl   Inyor*.  Ito  •trouuk  cuu(ftlu«  vtflj  ***^ 
celli  nut)  4UUO  fliires. 

myxoma  may  also  be  found.  Very  frequently  the  acini  become  rfilsl'^'* 
into  cysts,  varying  in  size  from  a  piti*8  head  to  a  walnut;  this  form*  (>"■' 
so-i-alk'd  cystic  snrcoma  of  the  mamma.  Not  unfrcquenlly  in  »n'.'ti  f^aw** 
cauliHdv^erlike  growths,  simit.nr  in  structure  to  the  rest  uf  the  iiimor. 
may  be  found  projecting  into  the  cysts  (Intrucystir  growths — proUgffOU* 
cysts  of  the  mamma).  These  tumors  are  inHnitely  m(»st  rre<|uen\  in  the 
mamma,  but  ihey  nre  sometimes  seen  in  connection  witli  the  parotid, »»* 
Lave  been  recorded  as  growing  from  the  racemose  glands  uf  Ihc  sof 
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I,  And  from  the  Iftcliyrnial  gland.  In  the  parotid  they  are  often 
pfitxt'ii  with  myxoma  ixnd  enchondroma.  They  arc  rounded  or  oval  in 
Bhnpe,  fwrfectly  cirfuuiscriljed,  and  surrounded  by  a  fibrous  capsule, 
They  aie  hard  and  el^^slic,  occasionally  presenting  points  of  fluetnatlon 
when  containiiiir  large  cysts.  They  arc  always  non-raalignant,  and  thei^o 
is  no  reason  t<t  believe  that  they  ever  assume  a  earcinomatoim  character. 
Tiieir  clinienl  features  and  treatment  will  be  fully  discuHsed  in  the  cha|»- 
tcrs  on  the  diseases  of  the  organs  in  whtcli  they  occur* 

IV. — TUMOaS  OOMPOgED  OF  TISSUE  WIIIOH  18  EITHER  PURELY  EMBRyONlO, 
OR  IS  UNDEROOINO  ONE  OP  THE  PRIMARY  MOItiriGATIoNS  SEEX  IN  THE 
DEVKLOl'MENT  OF  ADULT  CONNECTIVE  TISSUE; — SARCOMATA. 


The  large  group  of  tnmoi*s  now  classed  together  under  the  name  of 
•aroomata  includes  many  which  were,  till  comparatively  I'oeently,  known 
by  a  variety  of  other  names,  and  grouped  in  other  divisions:  and  the 
term  narcoma,  which  has  now  received  a  definite  meaning,  was  formerly 
applied  to  almost  any  soft  fleshy  growth.     Thus  almost  nil  soft  sarco- 
lita  of  lioncA.  the  glioma,  or  glio-.sarcoma  of  the  eye,  sarcomata  of  secret- 
ing glands,  and  lymphatics,  were  formerly  callwl  soft  cancer ;  the  mela- 
nol  ic  Rarcotna,  melnnosis,  or  midanolic  cancer,  and  the  ossifying  sarcoma, 
osteoid  cancer;  many  firm  sarcomata  have  been  <lescribed  as  scirrhus, 
and  soft  sarcomata  broken  down  by  hienjorrliagc  as  hlood-cysls.     Lastly, 
tlie  tumors  known  as  flbro-phistic,  nbrr>-nurlear,  recurrent  fibroid,  malig- 
nant flltroid,  and  myeloiti,  have  all  heen  brought  into  the  great  class  of 
V  sarcomata.     These  tumors  may  grow   in  any  part  of  the  body.     They 
Bmay  present  every  variety  of  consistence,  color  and  shape;   they  may 
Hke  circumscribed  or  dilfuse;  they  may  be  as  innocent  as  a  fatty  tumor, 
^^br  M  inaliguant  as  the  worst  form  of  cancer.     The  anatomical  ty[ie  uf 
V^rcoma  is  found  in  embryonir  tissue,  a  description  of  wliich  has  l»eeu 
^given  in  a  fornu*r  page  (p.  717).     Us  pathological  analogue  is  seen  in 
the  products  itt  inflammation,  Imt  between  these  and  sarcoma  are  many 
dirferences.     The  producis  ol'  iiillammation,  supposing  they  live,  show  a 
tendency  towards  dovelopracut  into  some  more  perfect  tissue;  but  in  a 
sarcoma  the  older  purls  of  the  growth  show  no  higher  development  than 
the  most  recent,  the  ^ame  type  of  structure  being  as  a  rule  maintained 
titroughout.      Inflamumtory  new  growths  tend  speedily  to  limit  them- 
selves, sarcomata  to  grow  indefinitely.     In  sarcoma,  the  individual  ele- 
ments arc  often  larger  than  those  seen  in  inflammation. 

The  cells  of  sarcomata  vary  sereatly  in  Bha|)e  and  size,  and  it  is  chiefly 

t according  to  these  variatiorts  that  this  group  is  subdivideil.  The  cells 
consist  simply  of  a  raiiss  of  protoplasm  surrounding  one  or  more  nuclei, 
and  inclosed  in  nci  cell-wall.  They  may  be  small  and  romul,  exactly 
resembling  the  while  curpuseles  of  the  bU)od,  or  large  and  nmnd,  looking 
almost  like  epithelium  cells;  they  mny  be  oval,  spindle-sha{)ed  or  fusi- 
form, stellate  or  tailed;  large  mothercells  crammed  with  nuclei  may  bo 
ffiund,  and  ocoaBirinnlly  the  cells  are  pigmented.     The  intercellular  snb- 

» stances  may  be  scanty  or  abundant,  liomogeneous  or  fiUrous,  but  under 
all  circumstances  it  penetrates  between  the  in<lividnal  eellsin  the  greater 
part,  if  not  in  the  whole  of  tite  tumor,  and  thus  esttiblishes  a  broad  dis- 
tinction Itetween  these  growths  and  carcinomata,  in  winch  the  stroma 
forms  alveolar  spaces,  the  cells  lying  free  witlun  them.  Ot^asionally  the 
growth  may  tissify.  The  blood-vessels  of  sarcomata  are  usually  abun- 
dant and  thin-walled,  resembling  tliose  of  newl^'  formed  granulations. 
This  makes  these  tumors  prone  to  bleed,  both  into  their  own  subsUmoe 
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and  externally,  and  mny  perhaps  account  for  the  readiness  with  wht 
ninny  snrc-omala  propagate  themselves  in  the  direction  of  ilie  clrculati' 
Of  tlie  lyniphaticM  of  suicotnata  we  know  little  or  nothing.  Thi-se  growthi 
are  usually  pront'  to  uaily  dugeneralion.     TUey  inual  eonimnnly  uatW; 
falty  dfgenernli<«n  in  their  ct-ntral  pints,  but  occnsiunally  they  Mifl_v 
cify ;  uiut'ous  HoIXening  may  take  piaeu.     When  thi-y  reach   the  sarfi 
tlipy  may  slough  anil  nk-cratc,  forming  foul  entities,  aometimes  of  p 
size.     Cystd  are  of  frequent  occurrence  in  some  form^  of  the^e  tiiniui 
On  scraping  after  a  st-ction  has  l»een  made,  sarcomata  dfi  not  yirld] 
milky  juice  when  fresh,  hut  alter  al'out  twenty-fniir  hours  it  e^ia 
lif  ohtnined.     Some  sarcomata  are  distinctly  circtimscrilK'd  and  encloi 
in  a  fibro\is  capsidc,  others  intlltrate  surrounding  parts  like  the  cnrcil 
maba.     Sarcomata  are  most  frequent  in  youth  and  middle  life.    Asa ni 
il  may  lie  8Aid  that  sarcomata  infect  tlie  system  generally  lhroui;b  ihi^ 
medium  of  the  bloml-vessels,  while  carcinoma  is  dissemtnateil  chiefly 
the  lymphatic  system.     This  rule  has  n)any  exieptions,  yet  nothing^ 
mure  common  ttian  to  see  secondary  growths  of  sarcoma  in  the  lui 
liver,  and  (»iher  organs,  without  the  l\  mphatic  glands  liavin(T  ever  Ih 
affected.     The  reverse  is  certainly  llie  rule  in  carcinoma.     It  may 
be  broadly  slated   that,  the  more  closi^ly  a  sarcoma  approaches  to  fu 
developed  connective  tissue  in  its  structure,  the  less  likely  it  is  to  pi 
malignunl;  but  this  rule  alno  is  not  free  from  exceptions.     Sarcoi 
vary  greatly  in  their  rate  of  growth,  some  pruving  futiil  in  less  lh«l 
year,  oihers  luHting  many  years  wiihoul  altaining  any  cunsidernhle  si 
i^arcoma'tissuc  sometimes  occurs  mixed  with  oihei'  kind-*  of  growth. 

Vakiktiksof  Sarcoma.— Small  Round-Celled  Sarcoma.  Grant 
lation  Sarcoma.    £noephaloid  Sarcoma. — These  inmora  were 
merly  included  among  sofi  or  encephaloid  cancers.     Tliey  resembhsl 
structure  the  superficinl  htyers  of  granulations,  being  composed  of  bi 
round  cells  about  the  .size  of  a  while  hlood-corpusrlc,  or  a  little  larj 
each  eontaiuiug  a  round  or  uvul  nucleus,  and  imbedded  in  ft  homugcnvi 


Ft?.  SP9.~Rn«tail-r«Ucd  Sarrnma,  friimaUrRe 
lumor  la  llii>  iuii"Cl«*  ruund  tint  upvrt  end 
or  tb«  lemur  dbti  diam  >.  T|i<*efn>  xnry  \m 
alav  ftDd  bav«  a  T^rr  rlrar  Durl<<ni  nnd  nu- 
Qlantoi:  Iha  tnalrix  which  h»»  NhrdukawdT^ 
froto  the  oel  U  la  ralttUjr  cruiolai'. 


Vlg.  293— SpliKllA-rellMl  Bamomft,  fMa  •«! 
urooK  Umo«  of  gTftn  i1k«.)   Jimb.  O«l)*of^ 
dinmvue:  no  iDterorllotar  fllim*. 


intercellular  subsiance  (Fig.  292).  Sometimes  the  inlereellidar  vrti* 
elunce  is  scarcely  per-eeptible,  sometimes  it  is  more  nbnndanL,  an  iajj*l^ 
accompanying  tigure.  It  may  be  move  or  less  distinctly  fibrilhited, 
iunu»r  may  ihiiH  chmely  resemble  a  tymphadenoma.  but  on  careful^ 
aminalion  the  stroma  will  be  found  not  to  be  eo  clearly  reticular. 
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e  soft,  nometiraes  even  pDl|)y,  and  grey  or  whHish  in  color. 
They  very  often  iuntlrnte  surroiinding  parts.  They  are  excessively  vas- 
cular, and  ofien  proHent  scnltered  piUuhes  of  hiemf>rrha»>;coroysL8  resiilt- 
mg  from  extrnvnsation  of  hlood.  Tliey  3*ieM  no  milky  juice  when  quite 
fresh,  but  when  decntnposition  sots  in  it  cnii  ensily  he  obtained  hy  pres- 
snre  or  seraping.  Their  oliief  seatB  tire  in  the  akin,  hones,  8ulKnitaneou» 
areolar  tisKne,  niiiscles,  and  occasionally  in  ^lundx.  Their  (Uaf^nosiH  can- 
not be  aecnrately  made  till  after  removal.  They  show  a  malignnncy 
equal  to  that  of  tlie  worst  cancers.  Their  growth  is  rapid,  and  tliey 
early  jrive  rise  to  se<'ondary  deposits,  especially  in  the  lungs,  and  the 
lymphatic  gInndB  nre  fi*equently  affected. 

One  form  of  sinnil  round-celled  sarcoma  has  been  described  by  Virchow 
under  the  name  of  Glioma,  from  its  resemlilanco  in  structure  to  the 
neuroglia  or  connective  tissue  of  the  brain.  It  is  composed  of  an  cxcea- 
aively  delicate  areolar  stroma,  having  round  cells  imbedded  in  its  meshes. 
These  tumors  vary  much  in  consistence,  being  sometimes  soft  and  some- 
times quite  firm.  They  occur  almost  invariably  in  connection  with  the 
nerves  or  nervous  centres.  The  tumor  forraerly  known  as  soft  cancer  of 
the  eyeball  is  in  fact  n  glioma  arising  from  the  retina.  It  is  most  com- 
mon in  young  children,  and  frequently  runs  a  malignant  course,  projectinjf 
~)cyond  the  eyeball,  infiltrating  surrounding  parts,  and  giving  rise  to 
let-oiidary  deposits. 

Spindle-oelled  Sarcoma.  Fasciculated  Sarcoma.  Recur- 
rent Fibroid  Tumor.  Fibro-plastio  Tumor — These  tumors  are 
composed  of  spindle-shaped,  fusifurm,  or  oat-shaped  cells,  either  lying 
losely  in  contact  with  each  other  or  separated  hy  a  homogeneous  or 
Ibrous  intorcellidar  sulistance  (  Fig.  293).  The  cells  vary  greatly  in  siKe 
in  different  tumors,  but  are  usually  tolerably  equal  in  the  same  growth. 
They  may  be  little  more  than  io\^o*^'*  '"^'**  "*  b'ngih,  or  they  may  reach 
entirely  across  the  field  of  the  rnicroscofie.     This  has  given  rise  to  the 

I  distinction  between  large  and  small  spindle-cidled  sarcomata.  The  in- 
tercellular substance  is  usually  more  abundant  and  more  fully  devWoped 
into  fibrous  tissue  in  the  anmll  than  in  the  large-celled  growths;  and  it 
Is  the  formt-r,  therefore,  that  gradually  merge  into  fibromata,  so  that  it 
is  often  dittlcult  to  determine  under  which  heading  to  class  them,  aud 
some  writers  have  given  them  the  name  fibro  sarcoma.  All  spindle-cctia, 
large  or  small,  contain  an  oval  nudfus  with  one  or  more  nucleoli.  The 
cells  are  usually  arranged  In  bandH  crossing  each  other  in  various  direc- 
tions, oficn  giving  the  growth  a  fiisciculatetl  or  fihrotis  ap|>earance.  The 
vessels,  as  in  other  sarcomata,  are  abundant  and  thin-walled. 

The  ittnaU  ^pindle-ceUed  sarcomafa  are  usually  firm  in  consistence,  and 
of  a  [finkish  or  white  color,  the  central  parts  being  yellow  from  fatty 
degeneration.  Oceasionally  they  contain  cysts  filled  with  straw-colored 
fluid;  and  they  may  closely  resemble  in  aspect  the  common  fibroid  tumor. 
They  furra  by  preference  in  fibrous  strucLurea,  as  fascia?,  skin,  or  tendons. 
They  may  occur  in  inter-muscular  spaces,  or  occasionally  in  the  sheaths 
of  nerves.  Thus  I  amputated  the  leg  a  few  years  ago  for  a  large  tumor  of 
Ibis  kind  seated  on  the  posterior  tibial  nerve.  Tfiough  these  tumors  are 
usually  distinctly  circuuiecriiied  and  srHnetitnes  encapsnled,  and  run  a 
perfectly  innocent  course,  in  many  cases  they  show  an  extraordinary 
tendency  to  local  recurrence  after  removal ;  but  it  is  rare  for  them  to 
give  rise  to  secondary-  deposits  in  internal  organs.  Paget  describes 
these  growths  under  the  name  of  r^currf^N/  ft^/;/vr(i /wrfif>r*,  and  relates 
several  instances  of  them.  One  was  a  tumor  of  the  up[>er  part  of  the 
leg,  which  between   liJ4G  and  the  cud  of  11^48  had  bcuu  remov^^d  five 
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limeB,  and  renp|>earefl  for  Ihe  Bixth  time  after  Uie  last  operation,  wlien. 
aa  it  bad  become  large  an<1  utcemtoil,  nmpittation  was  rleenied  ndvi^tAblc; 
this  i)ioi'«'diire,  bi^wevt-r,  was  followed  l»y  ileatU.  Tlie  examiiittlion  «f 
the  Ihird  iiimor  jjreHenlcd  *' very  narrow  «lon*£ut<Hl,  cauilatR,  and  i«it- 
fchnped  nuclealed  cells,  many  of  which  liud  long  and  sulidivided  lenni- 
ual  processes:"  in  the  Inst  removed  tumor,  the  cells  were  genernll- 
witli  tninnte  shining;  molecules,  ns  if  laity  dei;eneralion  had  lakon  i 
In  another  case,  a  inmortil"  the  shoulder  had  been  removed,  and  retnrnctl 
four  times  hctwcen  May.  KS4S,  nnd  Pecemher,  1841),  rcapi>earing  in  tlir 
following  year  for  the  fifth  time;  it,  however,  after  a  time  l>ecamc  8tv 
tionary,  nnd  many  years  afterwards  the  palient,  but  for  the  prefteace 
of  the  tumor,  might  be  considered  lo  be  a  strong  and  healthy  fnnn. 
Pnget  also  relates  a  rnse  in  which,  between  1839  and  1851,  Sy me  re- 
moved a  Inmor  of  this  kind  live  limes  from  the  upper  part  of  tlie  chesl; 
it  recurred  a  sixth  time  and  wns  followed  by  death.  He  also  refers  lo  n 
case  by  Ghige,  tu  winch  a  similar  tumor  was  five  times  removed  from 
liie  scapula,  its  sixth  reappearance  lieing  followed  by  death.  The  mtni 
interesting  of  all  is  a  case  by  Mnclan;an,  in  which  four  removals  were 
performed  in  the  course  of  thirty-six  years,  twenty-three  years  interven- 
iiig  between  the  second  and  third  removals,  and  eleven  between  the  tliinl 
and  fourth.  Since  this  form  of  tumor  tvas  first  described  by  Tagpt,  a 
number  of  instant  eH  have  been  recorder!  by  Uiitish  ami  continental  bur- 
geons. Tliese  recurrent  tumors  npiwar  to  Itecome  more  malignnnt  in  the 
later  thnn  in  the  earlier  recurrences,  becoming  more  painlul,  rapidly  de- 
generating, nnd  giving  rise  to  an  ulcerating  fungus,  whicli  eventuAJly 
proves  fatal  by  exhaustion  antt  luemorrhage.  The  cells  will  then  Ix 
found  to  have  become  Inrger,  anil  the  intercellular  sulwtnuee  softer  Rrnl 
devoi<l  of  (ibrillfltion;  and,  in  fact,  they  merge  into  the  large-ecllcd  form 
of  spiudlccelled  sareuruu. 

Large   »piudle- celled   narioiuota^  formerly  oflcn    spoken  of  as  fibro- 
plastic tumors,  are  much  softer  than  the  variety  Iwst  described.    TImv 
are  nsuidly  of  a  pinkish  color,  fre(|ueiitly  stniued  dapk  veiX  in  pnrt^ 
extravasations  ol  blood,  and  il  ofauy  bixe,  their  ccntnd  pnrtut  are  <  j     i 
and  yellow  from  the  eHcris  of  fatly  degeneration.     They  yield  mure  <»r 
less  Irnnsparent  viscid  juice  on  scraping,  mixed  with  fragments  of  the 
growth.     They  may  be  distinctly  eircumscril>cd  and  eucapsuled,  but  fn-t 
infrequently  they  invade  surrounding  pnrts,     Tliey  frequently  ronia 
cysts  of  s<»me  size,  sometimes  filled  with  straw-colored  fluid  and  »o 
times  with   blood   or  a   bloo<l-co|ore<l   liquid.     These   tumors  form 
quenlly   in  connection   with   bones,  especially  commencing  under  the 
periosteum  of  the  slmfts  of  long  bones  or  about  the  bones  of  the  f»«' 
or  nose.     A  few  yenrs  «go  1  iunpul«le<l  a  thigh  at  the  hip-Joint  in  Uni- 
versity College  Ho8|Mtal,  for  a  large  tumor  of  this  kind  growing  benoatli 
the  periuslentn  of  the  femur,  and  in  another  case  the  arm  was  reniovt") 
by  Heath  for  a  similar  growth,     both  had  caused  s[H>utaneous  U 
of  the   bono,  and   both   ultimately  proved  fntal   from   iut4>rnnl  d<  | 
These  tumors  when  utfeulini;  Imjuu  must  not  be  confoumlcd  witli  V,n: 
myeloid,  which  they  closely  resendile.     Large  spindle-celle*!  sarcnnn'i 
also  grow  fiom  fascijc  and  Intarnuiscular  siiaces,  ami  not  unfre, 
from  ginnds,  especially  the  mammu,  and  they  may  l>e  founti  in  rni' 
in  almost  i\\\y  situation.     The^*  very  often  run  a  mnlignant  course, giving 
rise  to  secondary  deposits  in  internnl  organs.     Their  leufleDcy  lo  hnftl 
nrurrence  after  removul  is  very  great.     In  some  eases  the  sirueturo  rony 
somewhat  ehnnge  with  re{>ca*ed  recurrences,  the  later  growths  alwa^ 
showing  signs  of  more  nctive  development  and  deviating  more  and  mi 
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Bfrnm  the  normnl  type  of  spintlle-cclled  growth,  such  as  is  foiinil  in  the 
fl'Toid  tissue  of  cicatrices.  This  is  clearly  shown  by  a  cnso  which  oc- 
curred undi^r  my  cnrc  at  Univerr^iiy  College  Hosfkital.  A  tumor  as  large 
fta  a  full-sized  turnip  was  removed  frum  the  shoulder  of  a  midijle-aged 
man,  and  was  found  to  he  sligliLly  connected  wiih  the  spine  of  the  sca- 

Ppida,  On  examination,  it  presented  all  the  characters  of  a  spindle-celled 
Barcotnu,  cuuHistino:  almost  entirely  ol*  densely  packed  fusiform  cells, 
with  oval  or  oat-shaped  nuclei.  A  small  mass  reappeared  hehu'e  the 
wound  had  completely  healed,  an<i  on  examination  presented  a  ranch 
larjrcr  ])roporlion  of  oval  ceils  and  apindle-cells,  now  having  ihuihlo 
nuclei.  Jt  recurred  a  second  lime,  and  now  but  few  well-formed  spindle- 
cells  were  fr^und,  but  the  tumiM*  was  chiefly  composed  of  oval  and  tlusk- 
8ha{)ed  colls,  or  rather  masses  of  protoplasm,  in  whieli  uutnerous  nuulei 
were  imbedded.  A  portion  of  the  spine  of  the  scapida,  which  was  re- 
moved with  the  tumor,  showed  tlial  the  growth  had  sprung  from  tbe 
cancellous  tissue  of  the  bone. 

•  From  what  has  been  said  above,  it  will  l)0  seen  tlmt  the  spindle-celled 
sarcomata  form  a  very  large  and  important  group  of  tumi»is,  varying 
greatly  in  clinical  characters  and  stiiiclurc,  but  all  resembling  uacli  cither 
ill  the  broad  feature  of  the  spindle-cell  forming  the  predominant  element. 
As  to  their  proijnoais,  it  tnay  be  broatily  staled  that  the  more  they  ap- 
proach the  sirncliu'c  of  the  spiudle-ccUed  growth  found  in  cicatrising 
I  wounds,  the  less  likely  they  are  to  give  rise  to  general  infeclion  of  the 
system;  but  that  even  the  simplest  may  re<Mir  locally  after  rcuvival,  and 
consequently  lo<»  gnartied  a  prognosis  cannot  be  yivcu  in  sucli  cases. 
Oval-celled  Sarooma  may  be  looked  upon  as  merely  an  extremely 
rapidly  growing  and  malignant  wpindle-cellcd 
tumor.  Thus  we  saw  in  the  case  just  men- 
tioned, that  as  the  rapidity  of  the  growth 
increased  with  each  recurrence,  the  spindle- 
cells  became  replace<)  by  large  oval  cells  with 
two  or  more  nuclei.  Sarcomata  may  occur 
jniinarily,  presenting  similar  features.    They 

•  are  soft,  rapidly  growing,  and  rarely  com- 
jdetely  circumscribed.  They  are  of  a  delicate 
pinkish  Color,  and  yield  an  abundant  slimy 
albuminous  tlnid  on  seeiion.  I  have  twice 
bad  occasion  to  remove  such  growths  Irurn 

»tbc  Deighborhood  of  the  mamma.  In  one 
case  it  recurred  locally  after  the  wound  had  hoaled,  and  in  a  short  time 
formed  an  enormous  tumor,  larger  than  the  patient's  head.  She  refused 
a  second  operation,  and  the  case  soon  terminated  fatally>  In  the  other, 
although  a  large  portion  of  the  pectoral  mnsfle  was  removed  with  the 
tumor,  it  recurred  before  Ihe  wound  healed,  and,  in  spite  of  the  free 
application  of  caustics,  grew  with  enormous  rapidity,  in  a  few  weeks 
forming  a  fnngaling  mass  as  large  as  a  foBlal  head. 

Myeloid  or  Glant-oelled  Sarcoma  was  formerly  often  classed 
under  fibrf-plastic  tumors,  and  srunelimes  probably  as  soCt  cancer.  It 
was  desuribeil  by  Abernethy  under  the  name  of  "albinninous  sarcoma." 
It  was  first  fully  described  by  Lelwrt,  and  its  clinical  and  anatomical 
characters  have  been  careftdly  investigated  by  Paget.     It  is  nearly  re- 

tlftted  to  the  spindle-<'clled  group  of  sarcou»ata. 
The  most  characteristic  feature  of  myeloid  tumors  is  the  presence  of 
large,    many-nucleated    masses   of  protoplasm — the   so-called    myi'loid 
celia — somewhat   resembling   the  cells   found  in    the  marrow  of  fcetal 
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bones  fFigs.  295»  296).  They  are  often  of  great  size,  somettme*  iJ^thor 
even  ^'^tb  inch  in  diuineter.  TUey  are  often  extrerMcly  irregular  in  shafw. 
having   processes  prujcoling  from  them  iu  all  directiooa.     The  uacl^i 
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vary  from  eiglit  or  ten  to  thirty  or  forty  in  number,  nnd  are  ov«l  in 
shape^  with  ilistinct  ami  liighly  refracting  uueleoli.  Tliests  mycloitt  cv\U 
are  cmliedded  in  masses  of  spindle-shaiied  or  ronndish  cells,  lieiwci.'Q 
which  there  is  either  no  intercellular  substance,  or  merely  a  small  quan- 
tity of  homogeneous  gelatinous  material.  These  grotrths  are  extri'in<  )v 
vascular,  so  much  so,  that  the  whole  innss  not  unfrequently  pulvitr? 
distinctly.  Myeloid  tumors  fre<jnently  coutnin  cyhls,  often  of  consiiler- 
ahlc  Hize.  On  section  they  pre-^tent  a  soft  {jfrlatinoua  np)N*nrnnco  and 
brittle  strnciure;  they  usually  yield  a  ulimy  fluid  on  surnptny:,  m\xvA 
with  fragments  of  the  tumor;  they  are  of  h  pink  color  at  thi-ir  jji-owin: 
margin,  while  the  central  parts  are  of  an  opaque  yellow  from  fnliy  de- 
generation. The  inLermetliute  parts  usually  present  patches  of  a  dnrk 
maroon  color,  caused  by  extravasations  of  hlood.  Occasionally  pnU'lu'S 
of  (»Bsifiration  may  be  found.  Myeloid  tumors  grow  almost  exclnsivfly 
from  bone,  and   by  far  most  freipiently  from  ilie  medullary  cavity  t>r^ 

cancellous  tisue  at 
head  of  a  lony;  bone,  Tbf 
grow  to  a  large  size,  torn* 
limes  slowly  and  gnuli 
ally,  and  ai  other  ilmot 
with  very  ^reat  rnpiiliiy* 
The  growth  ixradiiJillj 
causes  absiirption  u(  tli« 
bone,  but  nt  the  nanit 
lime  a  new  depOT^it  Ukt'» 
place  from  the  periosteum,  so  that  tbe  tumor  is  enclosed  in  a  thin  botiv 
shell,  which,  on  pressure,  yields  the  peculiar  sensation  kn<nvn  a*  '^t'lW 
shell  crncklin^."  On  reaching  a  eartiluge-covered  surface  it  punlns  lli« 
cartilage  liefore  it,  but  rarely  if  ever  perforaUr«  it.  On  cxaminnti»n  of 
such  a  tumor  after  removal,  a  bony  plate  will  frequently  be  found  »f|'«' 
rating  it  from  the  medullary  canal.     At  other  times  it  may  exieod  n 
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<1UiancCf  inQltrnting  tbe  roodiitln.  Myeloiil  ttiinors  are  innst  common  at 
tlic  lower  eiui  oT  the  fetniir,  tlie  upper  end  of  tlic  tibia,  ami  the  upper 
hnd  of  tlio  liuoiertiH.  They  nlto, 
"Wlien  j^rowing  fmm  the  jnw- 
l»ones,  form  one  vnriely  of  epu- 
lis. 1  have  retnovefl  Iht-m  from 
the-lower  en<i  of  the  radius,  and 
from  tlie  metnc:ir[>a!  hones  f  Fi5j;s, 
S97,  2.18).      In  the   mnjorily  of 

iBi'S  they  mny  be  safely  removed 

itliout  the  prospect  of  recur- 
renee,  but  occasionally,  without 
any  ap(«irent  n'ason,  they  relui  n 
after  removal.  The  tr\ie  mye- 
loid rarely,  if  ever,  gives  rise  to 

►eondary  dcpositstn  the  lymph- 
lilie  glands  or  internal  organs. 

Myeloid  tumors  are  said  to  have  been  seen  in  the  parotid  region  and  the 
inauima,  imt  this  i«  doulilfiil. 

Ossifying  and  Osteoid  Sarcomata — These  tumors  were  formerly 

lasse*!  amongst  the  cancers,  under  the  name  of  osteoid  cancer.     Almost 

ny  form  of  sarcoma  may  undergo  ossification.  Thu8  round-celled, 
npiudkM'clk'd,  and  myeloid  sarcomata  may  occasionally  show  abundant 
formation  of  bone.  Tlie  development  of  bone  in  these  growths  «cems  to 
give  riflo  to  no  rudienl  change  in  their  nature.  They  «till  show  the  same 
tendency  to  unlimited  growth,  and  sometimes  the  same  lialtility  to  recur 
locally  or  to  give  rise  to  secondary  deposits  in  distant  parts.  The 
Becondary  deposits  develope   bone  like  the  original  growth.     The  bony 

art«  of  these  tumors  usually  present  the  npjwarances  of  true  bone,  but 
somewhat  irregular  in  structure.  Occasioimllv  tumors  growing  from 
bone  are  met  with,  which  present  the  structure  of  the  growing  tisane 
found  beneath  tlie  periosteum  in  inflammation  or  in  normal  growth;  that 
is  to  eay,  small  round  or  polygonal  cells  with  simple  or  midli|ile  nuclei, 
parnted  by  a  small  amotint  of  homoi»oncou9  or  fibrillnted  intcrcelluhir 
substance.     These  growths  readily  ossily;  they  form  beneath  the  pt_M*i<t9- 

um.  and  the  bone  beneath  \s  often   thirkened,  so  th:it  tlie  niedullary 
nnl  may  he  obliterated.     They  8hf»w  n  considerable  tendency  to   Uical 
nrrence  alter  removal.     In  rare  cases,  ossifying  Haruomata  are  found 
Oncouni'ded  with  pre-existing  bone. 

Alveolar  and  Large  Round-celled  Sarcoma. — 1»  these  rare 

k tumors,  wliich  were  first  clearly 
tfcscrilted  by  Billroth,  the  cells 
»re  of  c*»nsiderablc  size,  sharply 
jiefined,  And  each   containing  a 
large  round  nucleus  (Fig.  ilho. 
Tbey  thus  closely  resemble  epi- 
^Ulielium-cells       in       appearance. 
^fTbey   are  separated    from  each 
^^ other  by  a  distinct  and  some- 
^^what  abundant  fibrous  Ktroma, 
^b)ut     on     ciirefid      examination 
^VUiis  stroma    will    be    founti    to 
I>enetrate    between    the    indivi- 
dual   celU.       In     some     parts, 
probably   from  the  pressure   of 
the   growing   cells,   the   struma 
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may  be  partially  absorlwd,  ro  tlmt  the  cellular  elements  eeoiti  lo  lie  ift 
ftlveolnr  spaces  in  iminodiitto  <>ont:u'l  witli  fncli  oMi(*r,  but  fiirtlii>r  itxumi- 
nation  of  iho  tumor  will  always  sliow  ports  -whore  the  &lroinii  and  c<'lU 
are   closely  interuiixed.     On   carefully  pencilling  out  the  cells  from  & 
thin  section,  it  will  often  be  UnmA  tlmt  a  delicate  etroina  \»  broo^tii 
into  view,  passing   lietwecn   the   individual   cells   and   subdividing  llm 
spaces  formed   by  the  bands,  which  give  ihe  giowib  its  alveolar  mid 
cancer-like  appearance.     In   some  eases,   liowever,   the   distinctiuu 
twcen    these    tumors  and    scirrlins   is  very  diltlcult.      Alveolar  Ban 
mntn  occur  chiefly  in  the  cutis,  bones,  and  muscles.     In  the  cutis  tli< 
form  hiird  rounded   tumors,  often  multiple,  of  tolerul>ly  slow  jjrowl 
and   free  from   pain.     They  lead   ultimately  to   ulceration  of  Ihe  skin 
and  the  formation  of  an  iiitrnclable  ulcer.     Jii  tlie  bones^  they  nremum 
often  single  and  of  more  rapid  growth.     Three  cases  atlecling  ihectii 
have   occuried    in    University   Ccdiege    Uospital    during    the   lj».<l  hi 
years.     In  the  first,  three  ampiiiatious  had  l>een  performed  for  rcci 
reuce  of  tlie  growth  after  removal,  by  Christopher  Heath,  coniinenviaj 
with  one  finger  and  ending  with  the  fore-arm.     The  tniuora,  when  fli 
removed,  were  supposed  lo  be  K|K.'cimeus  of  scirrhus  of  the  skiu.    Fiimll] 
similar  tumors  nppcareil  in  the  check  and  scalp,  and  two  more  u^rs- 
tious  were  performed.     The  man  died  shortly  afterwards,  and  tlicre  na« 
reason  to  believe  that  the  cause  of  <leuth  was  a  similar  tumor  in  tli« 
lung.     The  wlmle  hisLorv  of  the  case  lasted  more  thnu  seven  years,  ami 
ul  no  time  hat)  the  Ivmphntic  glands  been  atfected.     In  the  sccuud  eaiH!, 
Berkeley  liill  amjiuiatcd  the  leg  for  a  numl>er  of  siinilar  tumors  siuiau 
below  the  knee,  frnm  one  nf  which  the  accompanying  drawing  is  takei 
and  in  the  third,  Marcus  Ik>ck  amputated  lialf  the  foul  for  u  siruilj 
growth,  which  couimenced  at  the  roots  of  the  second  and  third  too«, M 
luid  recuried  three  limes  after  reun>vBl. 

Melanotic  Sarcoma— Melanosis — formerly  included  under  md 
notic  cancer,  was  sjMicially  studied  by  Sir  Uobert  Car^swell,  who  arrung^ 
it  under  the  heads  of  Punctiform  Mfianoaiiiy  in  whicli  the  ihirk  piiiu* 
tary  matter  occurs  in  the  shape  of  minute  p<i)nts  or  d**l8  scAtlered  01 
a  considerable  extent  of  surface;  Tubcrijhrm  Mfianotiit*^  ovvurhn^ 
tumors  which  vary  in  bulk  from  a  niillet-scod  to  an  ei;g  or  an  oranj 
always  assuming  a  globular,  ovoid,  or  lobuluted  shape,  aud  l)eiug  priu< 
pally  met  with  iu  the  ai-eolo-adipose  tissue,  or  on  the  surf«c*e  of 
membranes;  and  Slrati/onn  and  Liquijurm  MflamMtn^  which  tat 
place  principally  upon  ser<»us  membranes,  or  in  nccidt- nial  cavities  ^^^ 
the  black  jrigmentary  matter  looks  not  luitike  Indian  ink  Only 
Becon<1  or  tuberiform  melanosis  is  truly  a  morbid  gr<')Wth,  the  ulb( 
l>eing  merely  varieties  of  pigmentation  of  pre^jxisling  structures. 

Melanotic  sarcoma  is  usually  of  the  spindle-uelled  variety,  but  fr^ 
queutly  cont^iins  large  numbers  of  round  or  oval  cells  intermixed  wil 
the  fusiform  cells  (  Fig.  SOU).     The  spindle  cells  are  of  luige  size,  Ai 
there  is  no  Hbrotts  stroma.     The  pigment  is  seen  as  browni*>h  gruuill 
matter  iu  the  interior  of  a  certain  number  of  cells,  the  rest  renuitaii 
colorless.     In  the  secondary  tumors^  it  has  lioen  shown  by  K.  J.  Utxl 
that  the  new  cells  follow  the  lines  of  the  vessels.     Those  tunior« 
u^iually  sharply  circumft<;ribed,  both  to  tlie  naked   eye  and  the  uwt 
fecope.     They  are  soft,  sometimes  often   pulpy,  round  or  oval  iu  ili!i| 
and  varying  in  color  from  dark  brown  to  the  most  intense  black.    Th« 
arise   especially    from    structures    in    which    pitrment    naturntly  eii 
namely,  the  skin  and  choroid  coat  of  the  eye-ball  (  Fig.  302).     Thvy  niN] 
however,  occasionally  arise  primarily  in  the  lymphatic  glands.    Tb( 
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>yi/.  .101.— MelftQotle  Harromft,  Troni  a  Stfcoodary  Tamor  In 

df>^rVM  'if  piirmenlfttinn  und  variety  of  kh«pe 
Ih**  dllTercut  oalta.  FiKiirf*  tu  the  left  i^AI  diikm  ),  from 
■  1V«»li  ■cTftrlnf,  iUDatr»t««  tbe  tllfferonoes  lu  tb«  Rlze  of 
the  jtlgmaut-gruiDleB. 


Fig.  909.— MflUgoRlii  of  Eye—natnrftl 
■li«.  Tbveyo  bi«  b««ii  dkvttJod  lu 
Ihr  ■Dtsro'itiiHlfttlor  dUtiimtor.  Tha 
tumor  HlnDtod  rrotn  Ibo  cbur»M  and 
artorward*  bunt  tbrou^fb  tbencloro* 
He. 


gUnda  encRping:  any  contuiuination,  or  llioy  may  be  di«tril»iitc<l  hy  both 
tbc  viiHCuIui*  and  tlic  lympliatic  systems.  It  may  be  hruatlly  staled  that 
if  a  melanotic  sarcoma,  reach  the  size  of  a  filbert  secondary  deposits 
have  in  all  probability  occurred,  and  no  local  treatment  can  cure  the 
patient,  although,  by  relieving  him  of  one  source  of  infection,  it  rany 
retard  death.  Although  showing  this  terrible  general  malignancy,  the 
local  malignancy  of  melanotic  sarcoma  is  not  groat.  It  may  reacli  a 
inrgc  size  without  ulcerating;  it  is  frequently  distinctly  encapsuletl,  and, 
if  removed  freely,  olleu  does  Jiot  return  in  the  scar.     The  secondary  tii- 
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mors  form  in  every  pnrt  of  the  boHy  ;  constantly  in  the  lunga  And  li^ 
almost  consliviUly  in  tbe  brain  and  spinal  coni,  spleen  and  kidm-ys 
BiilK'Htaiieoua  tissue;   very    often  in    tlit;    heart,  intestines,  rn*!tliilla 
bones,   and  lymphatic  glands.      LiUe  the  cells  of  the  primary  tum< 
some  of  the  secondary  growths  are  found  to  be  pigmented  ami  eome  n( 
The  diagnosin  of  melanotic  sarcoma  is  made  by  the  color  and  rapldl 
of  the  grt)Wth.     It  mnst  not  be  contbnndetl  with  the  simple  pigmeiiK 
wart.     This  is  always  of  slow  growth^  more  or  less  firm,  pcdiniciilal^d 
and  lobulated.     It  must  be  rtMnembereil,  however,  that  melnnotio  anro 
nia  may  start  from  a  wart  of  this  kind,  or  from  a  congenital  mrtle.    Xi 
to  trne  melanotic  cancer,  that  is  to  say,  pigmented   encephaloid,  it 
donblfnl  if  such  a  growth  exists,  anfl  if  it  do,  it  must  be  of  cxlrei 
rarity,    .The  Treatment  of  melanosis  is  the  removal  of  the  tumor  rw 
as  it  is  diiignosed,  unless  secondary  depdsits  can  alreaily  be  reeogniac 
Psammoma  is  a  rare  form  of  tumor  found  only  in  connectiuii  wit 
tlie  membranes  of  the  brain.     The  chief  charaeterihtic  of  tlieae  growt 
is  tlie  presence  of  small  concentric  calcareous    globides,  the    su-oallo«i 
**  brain-sand."      They  are  chiefly  composed  of  ]>rculiur  Oattened  c«l 
Tliey  give  rise  to  no  symptoms,  except  in  infinitely  rare  cases. 

Sarcomatous  Blood-cysts,  or  Hsematoznata. — Tumors  hnveh^ 
frequently  described  under  the  name  of  "blood-cysts,"  of  which  llie 
most  characteristic  feature  was  the  presence  of  a  lar^e  collection  of  fluid 
or  partly  coagulated  blorKl  in  a  cyst,  the  walls  of  which  were  imiferfccllr 
defined.  If  the  bUxxl  were  cvncualed  by  puncture  or  incision,  fnti 
hiemorrhage,  difficult  to  control,  or,  at  least,  specly  re-accumulation  of 
the  fiuid  was  the  only  restdt.  If  seateil  on  a  limb,  free  excision  of  tin 
cyst  and  its  eontenis,  or  amputation,  was  justly  looked  upon  a^  the 
only  mode  of  treatment  holding  out  any  prospect  of  success.  The 
nature  of  llicse  tumors  was  not  well  understooil ;  it  has,  however,  rr- 
cently  been  shown  that  in  all  probability  they  are.  in  the  great  niij 
of  eases,  soft  sarcomata,  broken  down  hy  htemorrhage  into  their  - 
ture.  Tlie  walls  of  these  cysts  are  ftjrmed  of  a  thin  layer  of  surcomi 
tissue,  either  of  the  round  or  spindle-celled  variety.  A  very  intereatiag 
cose  of  this  kind  came  under  my  care  in  University  College  Hrisptial  in 

IH74.     A   healthy  man,  aged  40,  liii*l  no- 
ticed, for  about  ititK*  months,  a  soil  «well- 
ing  on  the   n[}[H>r  and  outer  imrt  cf  the 
leg,  which  he  attributed  to  a  ttrain.    I; 
fluctunte<l  distinctly  ;  and    when  I  ^ril 
saw  it,  a  dark  red  tluid  wos  ofijtiiii!  Tpjin 
two  discolored   points.     It  was  alti'gi*- 
ther  about  three  inches  in  diamrtfv  aoJ 
of    a    dark  purple  color.      It    h;».! 
viously  to  admission  been  tivaic  ■, 
by  the  passage  of  a  seLon,  an*!  sc<- 
1*3'  iMjing  laid  open  and  dressed  fn'ii      ■ 
bottom,  which  latt^;r  treatment  Itml  be*n 
repeat*?*!   twice.     On    l>otb    occaftioiif*  >' 
was  reported  that  nothing  but  b|o<»rl  e^ 
ca|>ed.     1   laid    the    tumor   freely  njwn, 
and  turned  out  a  large  quantity  of  "li*' 
was  apparently  ordinary  blotid-clot,  »n'' 
then  dishccted  away  the  cyst-wall.    The 
rappOBcd  blooi'lflot  was  found,  un  microscopic  examination,  t<»  l>e  t'^» 
pOSOd  of  a  mixture  of  the  cells  of  a  mtxed,  round,  and  6pin< 


TXg.  3\1,  — Mlxad,  Round    tad    Rplndle- 
c«llrd!iarrQDia,  tal»«htrh  Hamorrhim* 
hiM  uknn  pUee  ( i*^  diiiui.). 
a.  Recent  UBuiorrbago. 
A.  Blc»od<4ivrpuaclot  LiftoamlDf  grantt* 
Ur. 
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sarcoma,  witU  coagulated  blood  (Fig.  303).     The  wall  of  the  cyst  was 
uiid  to  b*.*  composed  of  pure  sarcomatous  tissue.     The  gruwih  recurred 
fore  the  wound  was  completely-  closed,  and  amputation  at  the  knee- 
joint  was  prrrorined,  the  patient  making  a  good  i-ecovery. 

Mixed  Saroomata — Tumors  are  frequently  seen  which  combine  in 
emselvea  structures  properly  belonging  to  two  or  more  distinct  furms 
growth.     Several  of  these  have  bei-n  already  mentioned.     Thus  tlio 
growths  atanding  on  the  doubtful  line  between  small  spindle-celled  sar- 
coma aij'l  fibroma,  are  spoken  o{  &»  Jihro-garcomaia,     In  very  rare  cases 
nome  of  the  colls  of  a  sarcoma  may  ticvelope  into  true  fat-cu'lis;  we  have 
then  the  Itpthttarcoma.     Spindle-culled   or  small   round-colled  tissue  is 
not    uurrequeutly   assuciated    with    cartila<rinons    tumors,    forming    the 
ondrt>'H(ircoma.     Occasionally  large  tracts  of  a  tumor,  the  chief  part 
f  which  is  purely  (sarcomatous,  may  undergo  mucous  solXcniug,  and 
he  cells  may  he  more  or  less  stellate  or  branched,  as  in  a  myxoma,  and 
we  have  then  the  myxo-Harcoma,     As  before  staled,  tlic  tissue  between 
e  acini  of  an  adenoma  may  present  exactly  the  slruciure  of  a  spindle- 
lled  or  even  ronnd-t-elled  sarcom:*;  these  tumors  are  then  sometimes 
lied  (uieno-ttarit)maia.     Lastly,  the  stroma  of  a  cancer  may  bo  coni- 
sod  of  cells  like  those  of  a  large  spindle-celled  sarcoma.     In  tumors 
bich  are  purely  sarcomatous  it  is,  moreover,  very  common   to  find  a 
ixture  of  the  various    kinds  of  cells   which   has  been   describeil    as 
aracterlsing  the  ditferent  varielicH  meutionud  iu  the  preceding  pagcB. 

TUMOaS   COMPOSED    OF    CELLS   OF    AN    EPITriELIAL   TTPK    ARRANOED  IS 

SPACE:]    IN    A    SXaOMA   CONSIbTINO  OF  MoRK  OR  LEt^S    PERFECTLY    DEVEL- 
OPED   FIBROL'S    TISSUE. 

The  mcml>ers  of  this  group  constitute  the  cancers  or  carcinomala^  and 
are  uniformly  mnlij^nant  in  their  progress. 

Cancer,  Cajrcinonia. — Before  proceeding  to  the  individual  growths 

Iorming  tliis  class,  it  will  be  desiral»lc  to  say  a  few  words  upi»n  the  sub- 
let of  cancLT  generally.'     The  term  has  been  very  vaguely  applied,  the 
(Ider  pathologists  placing  under  this  iiead  all  growths  which  presented 
i  malignant  aspect,  inU*usc  rapidity  of  growth,  or  recurrence  after  ope- 
ation;   thus  several  of  the  tumors  already  described   were  formerly 
ionsidercil  to  bo  cancers.     The  occaHional  co-existence  of  true  cancer 
with  cai  tilu*:tnous,  bony,  or  erectile  liHsue,  has  given  rise  to  special 
varieties  called  resjiectively  Chondroid,  Osteoid,  and  Aneurismal.     Ac- 
cidents  of  structure  or   appearance   have    been   designateil    by    special 
namt'H,  as  Cystic,  Villous,  Fungoid,  &c.,  and  thus  roucli  confusion  has 
resulted. 
^^    Cancers  may  be  conveniently  divided  into  four  groups,  whicli  must 
^^Bot,  however,  l>e  taken  as  possessing  any  positively  distinctive  charac- 
^Bcrs,  but  mrrely  as  types  of  certain  itniK>rtant  varieties,  viz.;  Encepha- 
^^bid,  soft  or  acute  Cancer;  Scirrhns,  hani  or  chronic  Cancer;  Kpitlie- 
^Koi  or  Integumental  Cancer,  and  tlie  Adenoid  or  Qlandular  Cancer,  or 

'  It  Is  not  my  intention  to  enter  largt'ly  into  the  pen e ml  history  of  malignant 
diseiuu's,  as  space  will  not  ntlmit  of  my  doinj;  so  ;  I  would  ihorefore  rt-ftT  my  read- 
ers, who  wish  for  fiirlhi^r  bithnnalinn  on  this  inti-n'slln;;  duhjrci.  lo  tho  Wurks  of 
Abemelhy;  the  pnp«rs  by  L«wrenc»* ;  ihe  lidmlrntile  and  mji^'nifleenl  •'llhiislra- 
ris  ot  the  Klemenlary  Korma  of  DisMJiise,"  by  ^ir  K.  C'firswpll ;  in  the  excel- 
t  and  copious  monograph  by  Walshe;  and  lo  Paget'a  philosophic  Lecuirea  on 
is  subject.  Amongst  the  fofpij^n  works  may  b<>  mentioned  '*Tmilu  des  Tu- 
Qipurs,**  by  Broon  ;  nnd  Billroth**  "  Handbook  of  General  and  Special  Surgery," 
Aud  **  General  Surgical  PalUology  and  Titempeutics." 
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Tubular  Epithelioma.     This  division  will  be  found  to  faeilltftto  tbeftt 
of  llie  numerous  minor  varioties  wUich  fHrciislonully  present  ihfinsel 
Viewirij^  the  four  varjelies  of  uuiifer  above  eiiutneriitetl  as  foimed  u 
ft  common  tyiJe,  we  earinot  be  surprised  at  finding  very  uiitncrous  poi 
of  reaemblance  existing  amonj^st  tht* lu ;  thus  one  form  of  eam*er 
take  the  plare  of  another,  or  be  associalcd  with  it;  enceplialoid 
rino;  after  the  removal  of  scirrhns,  or  being  aasffoialed  with  a  strtic 
allied  to  epithelioma.     This  identity  of  seat  and  of  rceurrence,  vr\ 
tends  more  timn  anything  else  to  establish  a  common  ori^sin  aninu; 
these  tumors,  has  been  speciully  [>ointeil  out  by  ('arswoll.     Then,  aa 
these  tumors  are  all  of  a  truly  malignant  character,  having  a  leiulo 
to  induce  a  peculiar  and  similar  cou<lition  of  the  Hystom  thai  goes 
the  name  of  the   CancentuM   Cachej^tf,     In  chemical  com|Xjaitioa,  »Ieo? 
they  arc  nearly  identical,  being  piiucipally  composed  of  nlbumen. 

VVe  will  now  describe  and  cotnpun:  iIk*  Scirrhous  and  Enoephaloid 
cancers:  llie  epithelial  and  adenoid  forms,  presenting  some  very  uiniknl 
pei-idiarities  of  structure,  will  be  more  conveniently  couaitlcred  apart 
from  the  otliers. 

Mioroscopio  Structure.— The  microscopic  characters  of  the  dilfirt- 
ent  forms  of  canwr  have  of  late  years  attracted  considerable  attention 
amongst  pathologists.  They  consist,  in  alt  the  varieties,  essentially  vf 
tlie  same  I'leuien la,  though  these  may  differ  somewhat  in  appeurauoe, 
in  relative  pi*eponderauce,  in  the  ditfurent  forms  of  the  aflVctltMi 

A  cancer  always  {jresents  collections  of  cells  of  an  epithelial  t 
grouped  together  irregularly,  in  close  contact  with  each  other,  anJ 
closed  in  spaces  always  more  or  less  dislinctly  alveolar.     As  in  a  i 
gland  we  can  have  no  doubt  where  the  eijithelium  ends  and  the  fib:, 
sue  begins,  so  in  a  cancer  there  is  a  sharply  defined  line  between  H 
and  the  stroma.     Thccellsnre  but  loosely' connected  with  thestn-;- 
with  line  another,  and  in  many  cases  are  separated  from  each  ollt 
wry  small  quantity  of  fluid.     If  a  thin   section  of  a  cancer  !><■  . 
brushed  under  water  with  a  camel's  hair  pencil,  or  shaken  in  a  X* 
half  tnll  of  water,  the  cells  may  be  waslied  away  and  the  stroma 
Its  nlveolar  nature  will  theu    l>c  distinctly  apparent,  and   the  Qhrnui 
stroma  will  be  seen  to  bound  spaces  which  by  their  uommunicAtioii  ff>rm 
A  cavernous  system.     Kvery  cancerous  tumor  is  snn-ounded   by  a  bal<» 
of  small  cell-iuliltration,  implicating  the  suirotinding  parts,  and  in  tbi« 

mass  of  small  ro'iud  cells  it  t* 
A         |-fgifc  B  yjjk        somewhat  ditllcnit  to  'i 

^^^      the  exnct  process  by  wti 
tnmor  grows.     It  is  ti 
bus  led  to  the  great  d^^ 
of  o])inion  as  to  the  hi'-' 
c.il  origin  of  cancer.  Im 
tral  parts  of  cancers,  s- 
comatA,  degenerativi*  r 
are  almost  invariably   i 
These  tumors  yichi  itu 
ing  or  pressure  n  milk^ 
termed   tlic    Caneer-juf  ' .  ■.- 
which  cells  and  granule*  iw 
*'•''•  *^'  found  in  varying  p- 

A.  ren»from  k  liiritd  Encephnlold  of  tbt  Br«wt.  Tl.«  .r..»»..l»I  -  ««  . 

„  „  ,,  »      Q  i   w      ,  .    n  '  "e  irrannies  are  n 

a.  6utuwl.   ft.  uu.i«i««j.  »'"*    i^rc    the    result    ul    Wiv 

^U4  diuD.)  degcncrstiou  of  the  cells  of  Llic 
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Blninor     This  milky  juice,  it  must  be  obaerved,  is  not  absolutely  clia- 
raft*'ristir  of  cnncer.     It  is  yicliltid    l»y  lli(?   Ivuipliadeiiomata  and    by 
all  the    sftrt'Omatn,  provided   at    leafst    Iwenty-rotir    hours  elapse   after 
liheir  renicval   bctbrt*  tlicy  are  examined.     At  one  time  tlie  oclts  of  can- 
^Cer  were  looked  upon  as  clmr.icteiislie  of  the  diftenae  (Fig.  304),  and 
the  eancer-eell  was    spoken   of   as  somelliing  absolutely  peculiar   and 
dingnostie;  it  is  now  known,  however,  llitit  the  exnct  determination  of 
the  nature  of  a  growth  can  only  be  mnde  by  careful  examination,  not  of 
the  cells  only,  but  tilso  of  the  stvonia  and  of  the  relation  of  llic  cells  to 
te  stroma.     The  mode  in  whic-li  the  tum<tr  invades  surrounding  parts 
ifi  also  an  importnnt  nid  in  delermiuin*^  the  nature  of  the  growth.     The 
7W/«  of  a  cancer  are  exiremcly  varinble  in  shape  and  size.     They  may 
»e  round,  caudate,  and    even    fusiform.     Many    varieties  of   form    are 
isiially  found  in  the  same  tumor,  but  occasionally  great  uniformity  |)re- 
'aile.     The  size  may  vary  from  .j^.V.n  i"*^!'  to  ^^^j  inch.     The  nuclei  are 
'oval  and  highly  rcfrncling,  ofYeii  placed  excentrically ;  they  arc  of  con- 
siderable size  and  frequenlly  double,  while  in  some  cnses  five  or  six  may 
l»e  found  in  the  same  cell.     They  contain  bright  shining  nndcoli.     The 
K^ze  of  the  cells  is  not  indicative  of  the  variety  of  the  cancer.    Thus, 
^Bn  some  scirrhous  tnmorH  the  cells  may  l>e  small,  and  in  others  large, 
^Mnd  the  same  may  I»e  said  of  encophaloid.     The  distinction  between 
^Mcirrlius  and  encephaloitl  is  made  not  hy  the  nize  of  the  cells,  but  by  the 
^EfielAtive  pro|)ortions  of  cells  and  stroma  in  the  mass.     All  canc-er-eclls 
^'^are  prone  to  early  degenerntion,  usually  becoming  tilled  with  fal-granules, 
and  ultimately  breaking  down  nnd  in  grent  part  disappearing,  so  that 
what  was  once  a  considerable  mass  of  cells  may  he  represented  hy  a  few 
granules.     This  is  most  marked  in  scirrhus.     In  oilier  cases  the  cells 
undergo  colloid  degeneration.     A  globule  of  colloid  matter  first  appears 
in  the  cell,  pushing  the  nucleus  to  one  side.     Finally  the  nucleus  ilisap- 

K tears,  nnd  the  whole  cell  becomes  filled  with  the  colloid  matter,  and  at 
asl  hursts.  It  is  this  change  occurring  in  an  encephaloid  cancer  that 
B  supposed  to  give  rise  to  the  so-called  collai<i  cancer.  Creighlou  has 
flteh  do>«cril»ed  a  process  of  vacuolatiini  or  endogenous  cell-formation, 
to  which  he  attributes  the  multipltcation  of  the  cells  not  only  of  cancer, 
Hit  of  s.nrcomn,  and  in  his  opinifm  the  original  cells  of  the  cancer  arc 
formed  from  the  pre-existing  epithelium-cells  of  tlie  part  by  this  process. 
~^ht*  Htroma  of  cancer  is  in  the  vast  m.ijority  of  cases  formed  of  fibrous 
tissue,  throughout  whiclt  we  have  ct*ll.M,  of  the  ordinary  connective  tis- 
uic  type,  scattered  more  or  less  abundantly.  In  rapidly  grftwing  cau- 
sers there  may  be  numerftus  spindle-celle<l  scattere<l  amongst  the  Hhres, 
►r  in  some  rare  cases  the  whok^  stroma  may  be  composed  of  Bpiiullc 
•lis,  its  structure  then  resembling  that  of  a  sarcoma-  The  alveolar 
irrangcmcni  is  well  marked  in  every  scirrhous  «nd  encephaloid  cancer; 
in  epithelioma  it  Ih  not  so  clear,  bnt  still  the  same  type  is  maintained, 
tliHt  is  tu  say,  the  cells  arc  arrnn;^ed  in  gnmps  in  imniedintc  contact  with 
each  other,  and  the  groups  separated  by  fibrous  or  fibroid  tissue,  bearing 
resseU.  The  strotnii  of  a  cancer  is  ofien  loaded  with  fat-granules  in 
;he  degenerating  parts  of  the  tumor,  but  it  very  rarely  undergoes  calei- 
Ication.  It  has  been  mnch  disputed  in  former  times  whether  the  stroma 
►f  the  cancer  l>elong8  to  the  tumor  or  merely  represents  the  remnants  of 
ire-existing  tissues  iDvade<l  by  the  tumor.  There  can  be -no  doubt  that 
Axe  stroma  is  developed  by  an  unnatural  growth  of  the  |)re-existing  con- 
lective  tissues,  Just  as  much  as  the  cells  nre  supposed  to  be  developed 
by  an  nbiiorm:d  process  of  growth  taking  place  in  the  pre-existing  epi- 
thelium, but  iu  no  cancer  is  any  structure  wtiich  could  be  said  tu  be  a 
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mere  remiiRnt  of  tlie  pre-exisliiig  tisanes,  ever  found  in  tlie  fully  lievel- 
opetl  pans  of  the  lumor.  The  Ptroma  (deviates  an  intich  ns  iht*  cc^Ils  from 
llie  normal  slructnve  of  the  atfectecl  part.  The  ^^M/r^l)ff«i^W*»  of  wuu-er 
are  very  almnrlant,  esperially  in  encephaloid,  in  which  the  stroma  may 
chitfly  consist  of  vessels,  the  filtrous  tissue  beinjj  comparatively  small 
in  amount.  The  vessels  fiequvully  are  so  abundnnt  as  to  j^ive  lli« 
whole  tumor  a  distinct  sense  of  pulsation.  In  some  casea  thi*y  slio* 
curious  bud-like  processes  and  dilatations  prcgectitijf  fi*oiH  their  walls. 
That  cancerous  tumors  are  in  intimate  connection  with  the  iymftitaliet 
of  the  parts  in  whirh  they  grow,  no  ono  can  doubt,  but  the  exact  nutuif 
of  this  connectifin  is  not  yet  accurately  made  out.  It  has  been  n^Kcrtfil 
by  Kbster,  of  AViJrzburg,  that  the  cancer  cells  actually  be  in  Iynii>liatic 
spaces.  Cornil  and  Kanvier  state  Ihnl  there  are  abundant  lyniph-f^piiccx 
opening  directly  into  llie  alveolar  spaces  in  which  Ihe  cancor-c^lU  arc 
lyiii*t.  Kilher  view,  if  proved,  would  lully  account  for  the  extra<»rdin»r/ 
readiness  with  which  cancer  infcctH  the  system  through  the  lympliali<* 

Much  diversity  of  opinion  formerly  exihted  among  Surgeons  a-*  to  the 
value  that  should  be  attached  to  these  microscopic  sign^  in  di-tortnlning 
the  true  nature  of  many  tumors;  some  being  guided  by  thet>e  appar- 
Ruces  alone,  others  looking  upon  them  as  uncertain  and  fallnciouii,  and 
trusting  rather  to  the  general  characters  of  tlie  growth.  The  Utl*f, 
however,  apticars  to  me  to  bo  too  limited  a  view  of  the  subject;  for, 
nltliough  the  unaided  eye  of  an  experienced  Surgeon  may  in  miiny  ca!»rt 
recognise  the  true  character  of  a  tumor,  and  tlie  microsci*i>e  in  wnncfew 
instances  fail  to  atlbrd  much  addiiioiml  information,  3'et  there  can  iw  no 
doulit  that  in  most  cases  it  is  only  by  the  aid  of  this  instrument  that  Uic 
real  nature  of  ihe  growth  cjin  be  absolutely  detcrmineil. 

It  is  doubtless  true  that  every  one  of  the  microscopic  clem  ir 

describecl  may  separately  occur  in  the  normal  tissues  anil  8>  f 

the  body,  some  in  the  adult,  others,  aa  the  caudate  and  fui^it'oitu  cor- 
puscles, in  the  embryo:  but,  though  this  be  the  case,  it  does  not  iip[)««r 
that  they  are  ever  found  similarly  grouped  in  any  tumors,  except  Ibott 
of  a  cancerous  nature;  and  in  lliese  it  is  rather  by  the  aggregation  of 
these  appenrunces,  than  by  any  single  one  in  particular,  ttitit  the  tnii 
cliaracier  of  the  disease  is  determined.  In  his  examinations,  hnwefer, 
the  experienced  Surgeon  wilt  Hnd  that  the  appearances  prescntcit  In  Ibc 
naked  eye  will  assist  him  much  in  pronouncing  upon  the  n)align»iii  oc 
cancerous  cliaractcr  of  the  tunior. 

Origin  and  Grow^th  of  Cancer. — The  cxa<'t  mode  of  origin  and 
growth  of  a  cancer  is  still  a  much  disputed  point,  and  opinions  are  »tiU 
much  divided  upon  it.  Virchow  attributed  the  origin  and  gruwtti 
entirely  to  changes  occurring  in  the  conncclivL'-iissuc-corpuKcUs.  He 
believed  that  the  tirst  change  was  a  multiplication  i>f  these  celU,  certAio 
groups  of  which  afterwards  develo|K'd  into  cells  rd'  an  epiihftinl  lypr. 
while  from  the  remam<ler  the  struma  was  formed.  Thin  view  m 
be  said  to  be  linally  abandoned,  since  the  discovery  of  Itie  cxu<l:i' 
the  whit<;  corpuscles  of  the  Itlood.  There  may  then  be  said  to  Us  Unrc 
chief  views  at  present  held  by  pathologists  of  high  repute. 

1st.  That  of  Thiersch  and  Waldeyer,  that  the  cells  of  t*anc<T  are  ibt 
difect  dcHcendnnta  of  pre-existing  epithelium  cells,  and  that  Irnc  varci* 
noma  can  never  arise  except  in  connection  with  epithelium.  Thp  terti 
epithelium  is  here  used  in  its  limited  aen»c,  meaning  only  lho».p  ■"* 
which  cover  free  surfaces,  as  distinguished  from  the  "  endoih. 
uliith  lities  Moorl-vessels  and  lymph-spaces  or  cavities.  On  lie- 
true  carcinoma  can  never  arise  priumrily  in  bone,  muscle,  ur  ai 
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leonB  tipstie.     WnMeyer  believes  that  the  rapidly-growing  cpithclinm- 
>lb  force  their  way  intu  the  lyrophutio  spACL*s,  i\m\   llmt  the  alveoli  of 
ihe  cftnccr-strotna  are  intleed  only  altered  lymph-spaces.     He  believes 
lie  has  demonstrated  a  layer  of  endothelium^  cuvering  the  epithelium- 

(cells  of  the  cancer.  If  this  be  correct,  the  groat  readiness  wiih  wtiieh 
tai)C<!r  infects  the  lymphatic  "lands  ia  fully  explainerl.  The  observa- 
tions of  Thiersch  were  confined  to  epithelioma;  VValdeycr  extended  his 
[Views  to  all  forms  of  cancer. 
Sntl.  That  of  Kosier,  who  also  believes  that  the  cells  of  a  cancer  are 
actually  eneUksed  in  lymph-spaoes,  but  attributes  their  origin  to  prolife- 
eration  of  the  endolhelium  of  the  lymphatics.  On  this  view,  true  cancer 
may  ariHc  primarily  i"  any  Rtrucinre  of  the  l>ody. 

3rd.  That  of  Classen,  who  attributes  the  growth  of  cancer  to  changes 

taking  place  in  white  blood-corpuscles,  which  have  mijrrntecl   from  t!»c 

bloo<l-ve9aelfl.     This  view  is  identical  with  Vircliow'a,  except  that  while 

I      bloml-corpuscles  are  substituted   for  prolifurateil  connective-tissue  cor- 

•pUHcles — a  changu  which  has  been  almost  universal  in  pathology  .since 
Cobnheim  demonstrated  the  importance  of  the  fact  of  the  migration  of 
these  corpuscles.  On  this  view  also,  true  cancer  may  originate  in  aiiy 
Btnicturi!  of  the  body. 

The  first  of  these  three  views  is  steadily  gaining  ground.     It  has   the 

^—jiupport  of  Billroth  and  many  other  eminent  pathologists.     This  view 

^keccssitatea  the  careful  separation  of  malignant  sarcomata,  such  as  arc 

^■common  in  bones,  glands,  and  subcutaneous  tissue,  from  true  cancers, 

such  as  arise  in  connection  with  gland-s,  bkin,  and  mucous  membraue. 

Quite  recently,  Creighton  has  carried  out  a  series  of  investigations  for 
the  Mcdicnl  Department  of  the  Privy  Council,  which  lend  to  confirm  the 

•view  ihat  epithelium  is  the  starting  point  of  cnncer;  but  be  believes  that 
Under  cert.iin  circiimslaacus  epithelium  may  also  give  lisctocellsof  the 
ConnecLivc  tissue  ty[>e.  The  observations  lending  to  tiiis  conclusion 
were  made  on  a  case  of  secondary  spindle-celled  sarcoma  in  the  liver, 
Ue  <lescribe8  a  process  of  vacuolalion  and  endogenous  cellformalion. 
A  clear  space  first  ai>[»ear8  in  the  cell,  pUHJiitig  the  nucleus  to  one  side. 
In  this  space  in  the  epithelium-ccll,  the  -spindle  cell  is  formed. 

The  question  is  necessarily  one  of  great  diMoulty,  and  presents  a  large 
field  r>r  furtlier  inquiry. 

Progress. — The  general  characters  that  attend  the  progress  of  the 
scirrhous  and  enccphaloid  forms  of  cancer  present  numerous  |K)ints  of 
resemblance.  When  once  formed,  the  tumor  cmtinues  progressively  to 
incrcane  in  size,  with  a  <k'gree  of  rapidity,  and  lo  an  extent,  that  vary 
according  to  its  kinri;  the  scirrhous  tumor  growing  most  slowly,  and 
attaining  but  moderate  dimensions;  tlie  enccphaloid  often  w*iih  great 
rapidity,  and  loan  immense  size.  When  tlie  full  growth  of  the  tumor 
lins  Iwen  attained,  the  process  of  decay  commences.     The  mass  softens 

||ftt  sum*  point,  the  skin  covering  which  becomes  duskily  inflamed  and 
illcorated,  and  an  irregular  sloughy  n[>erture  forms,  througii  which  the 
^ehriti  of  the  mass  are  eliminated  in  an  ichorous  or  sunous  fluid,  liaving 
often  a  peculiar  fetid  smtOI.     The  ulcer  then  rather  rapi<lly  increases, 
with  everted  edges,  a  hard  and  knobby,  or  soft  and  fungating  surface, 
^«nd  the  discharge  of  n  dark   fluid,  often  attended  b}'  hiemorrliage,  and 
^nDccasionally  with  sloughing  of  portions  of  the  mass.     Coincideutly  with 
^"  the  implication  and  ulceration  of  liie  skin,  there  is  usunlly  deposit  in 
the  lymphatic  glands  with  grejit  increase  of  [min,  and  most  commonly 
with  the  su|>erveiition  of  the  conAtitnLional  i*achexy ;  tliough  in  some 
ci&«cs  this  cunditiou  precedes  Lhu  culuneoua  implication.     This  cachexy 


7G0 


TUMORS, 


mny  possibly  he  dne  to  some  moiltflcatinn  in  the  condition  of  the  Mootl, 

induced  hy  the  action  of  ibe  morbid  growth  on  tl»e  economy.  The 
exlmustion  resulting  tVoni  tlie  ulceration,  Hltiii^Uinir,  ami  consecutive 
hwniorrliage,  and  the  seoondnry  deposits  in  iniernal  *trg;inft,  also  com- 
monly increaf>e«  this  cacliectic  state;  in  miuiy  instances  it  is  not  mnrked 
until  after  the  hkin  has  become  affected,  and  in  others  it  dfica  not  Riiper- 
vene  until  ulceration  is  actually  set  U|>.  In  this  cachexy  the  coiinlc- 
nance  is  pecuHaily  pale,  diiiwn.  iind  snlKiw^  so  that  the  patient  lias  i 
very  anxious  and  care-worn  lo<ik.  The  general  surface  of  the  body 
commonly  acquires  an  earthy  or  yellowish  lint,  and  not  unfrequeotly 
large  Apois  of  pityriasis  or  ehtoasina  make  their  appearftnce  on  various 
parts  of  it;  the  apjictite  is  impaired,  tlie  voice  enfeebled,  the  muscular 
strength  greatly  diminished,  and  tlic  pulse  weak.  The  patient  com- 
plains of  pains  in  the  limbs,  of  lassitude,  and  of  inabilily  Tor  exertion; 
he  emaciates  rapidly,  and  frequenllj'  suffers  by  tlie  oceurrencc  of  om* 
cerous  deposits  in  internal  oigans ;  and  at  la>il  dies  from  exhaustion. 
in<tuce<l  by  the  conjoined  effects  of  weakening  discharges,  general  de- 
bility and  pain. 

These  general  characters  of  cancerous  growths  present  certain  import- 
ant VEirintions,  according  to  the  form  oT  the  disease  tliat  is  dcvelupeil. 

Soirrhus. — The  scirrhus,  or  hard  cancer,  is  most  commonly  nu-l  with 
as  a  primary  de|>oBit  in  the  female  breast,  in  various  porti4>ns  of  the  ili- 
menlary  canal,  as  the  a'sophagus,  the  pyloriis,  the  sigmoid  Hexore  of 
the  colon,  and  the  rectum,  in  the  tongue,  the  penis,  and  the  skin  ;  stiion- 
darily,  in  the  Iyn»phalic  ijlands.  It  occurs  in  two  forms,  either  as  a  cl^ 
cumsuribed  mass,  or  inHU-rated  in  the  tissue  of  an  organ.  In  eitlierctM 
It  furniH  a  hard,  craggy,  incompressible,  and  nodulated  tumor,  at  finrt 
movable  and  unconnected  with  the  skin,  but  soon  acquiring  deop^(>«tCTl 
attachments,  and  implicating  the  integument.  It  grows  slowly. seMoM 
attaining  a  larger  size  tlmn  un  <jrange.  At  times  paitdess,  at  oiher«  itlt 
painful  aching  generally,  occasionuHy  with  much  rudiaiing  und  shoniin; 
pain  ihrougli  it.  These  sensations  vary  according  to  the  part  atfi'cied, 
and  to  the  sensibility  of  the  individual ;  the  pains  are  es[>ecially  <evcrc 
after  the  tumor  has  been  handled,  and  at  night  are  of  a  lancinating,  neu- 
ralgic character.  The  tumor  may  thus  conlinue  in  a  chronic  state  for* 
considerable  length  of  time,  slowly  increaHJng,  gradually  extending  il* 
deeper  prolongations,  and  implicating  the  more  suprrlicial  parts  In 
some  cases,  more  particularly  in  elderly  i>eople.  scin  hus  gives  n^  l^ 
atrophy  of  the  organ  in  which  it  is  sealed,  causing  wrinkling  and  jiiirk- 
ering  of  the  surrounding  skin,  winch  becomes  adherent  to  the  tninnr; 
and  the  cancer  may  thus  conlinue  in  a  very  chronic  state. 

The  ulceration  usually  takes  place  by  the  hkin  l>ecoming  adherent  at 
one  point  to  the  tumor,  either  by  dimpling  in,  being  as  it  weix*  dra«ii 
down  towards  it,  or  else  by  being  puslied  forward*,  slrelcheil,  and  im- 
plicated in  one  of  its  more  prominent  masses;  it  then  heconu'K  ■ 
anil  livid  red,  somewhat  gliized,  and  covered  by  a  fine  vascidar  mi 
8ol1ening  occurs  at  one  (loint,  where  a  crack  or  fissure  forms;  ii  elt(*r 
drop  of  guramy  tluid  exudes  from  this,  and  dries  in  a  small  scah  tqKai 
the  surface  ;  this  is  followed  by  a  somewhat  bloody  discharge  of  a  llitck 
and  glutinous  character;  hikI  the  small  patch  of  skin  from  which  it 
issues,  beeon)lng  undermined,  speedily  sloughs  away,  leaving  a  ciriMilar 
ulcer.  This  gradually  enlarges,  becoming  ragged  imil  eloiighy,  «ii(l^ 
craggy  everted  eilges,  having  irregular  masses  arising  from  its  aurfncc, 
and  diHcharging  a  fetid  saniuus  pus.  The  pain  increases  greatly  ;  ami, 
the  lymphatic  glands  liecoraiug  iuvolvc<l,  cachexy  is  fidly  develoj»ed.  »»1 
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Ihe  patient  is  destroyed  by  it  or  by  the  secondary  visreral  deposits.  In 
old  ptMjple,  uIccM-ntinn  of  scirrhous  masses  often  assniiu-s  an  extremely 
chronic  clmracter,  the  growth  in  them  not  being  endued  with  the  same 
vitality  as  tn  the  youn^tf.  The  nicer  in  these  cast's  is  flat,  shnijfliy,  of  a 
greyi*h-preen  color,  hard  and  rujjged,  with  puckered  ed;!^os»  and  much 
mrrinklin^  of  the  surrounding  skin,  and  exhaling  tlie  usual  fotid  odor. 
In  younger  jwrsons,  and  espeL'ially  in  stout  women  with  florid  com- 
plexions, the  disease  usually- makes  rixpid  progress.  So  also,  if  inflam- 
mation Im?  aecidentally  set  up  in  t)ic  ncighliorinor  tissues,  cancerous  inflt- 

ration  rapidly  takes  place  in  them.  I  once  had  under  my  care  an  old 
mnn  with  n  enneerous  tumor  of  the  leg,  which,  after  remaining  stationary 
for  seven  years,  became  accidentally  inflamed,  and  afterwards  increased 
with  great  rapidity.  Occasionally,  but  very  rarely,  scirrhous  masses 
slough  out,  leaving  a  large  ragged  cavity,  which  may  even  cicatrise  ;  and 
thus  a  s[tontaneou8  cui'e  has  been  said  to  occur.  The  cancerous  infiltra- 
tion will  extend  to  a  considerable  distance  around  the  tumor  into  in- 
tegument which  to  the  naketi  eye  appears  quite  healthy,  but  with  the 
microscope  will  alford  unequivocal  evidence  of  the  existence  of  cancer- 
germs  diffused  through  it:  it  extemis  like  a  halo  aroun<l  the  original 
tumor,  and  very  probably  shades  olF  into  the  surrounding  textures.  It 
is  r»f  great  importance  in  determining  the  question  of  operation  to  bear 
this  in  mind,  and  not  to  act  on  the  supposition  of  the  tumor  being  ab- 
ruptly deOncd. 

The  secondary  deposits  fW)m  scirrhous  tumors  may  take  place  in  the 

tscera,  more  particularly  the  Itmgs  or  liver,  or  in  the  lymphatic  glands; 
the  former  situation  they  are  often   encephaloid,  in  the  latter  they 
MBume  the  scirrhous  form. 

Sfrutture. — After  a  scirrhous  tumor  has  been  removed,  though  still 
feeling  Ann  under  the  fingers,  it  is  not  so  hard  as  when  it  was  in  the 
bo<ly ;  owing,  as  Walsh  observes,  to  the  escape  of  its  fluids  and  conse- 

ueiit  loss  of  turgoscence.     Ou  cutting  it  with  the  scalpel,  it  U!»ually 


— Setrtlia*  of  Brea*!  ()$$  illam.).  The  cummonlratloa  of  the  ftlT«<)Ur  ijuerB  h«tw»«B  abs 
itaotbrr  and  thn  c»iilianity  nt  tlt«  cuntaluwl  maKNMi  of  eoUa  U  wall  khawo.  The  contour  uf  Iba 
Indlvlrfiiai  mMv  li  •eldom  (1«I1dUb,  ftnd  the  aa«l«i>ll,  u  a  rale,  are  not  seea. 


creaks  somewhat  as  it  is  divided,  and  presents  a  whitish  or  binish-white 

glistening  surface,  intersected  by  white  bands,  which  apparently  consist 

I      partly  of  new  structure,  partly  of  included  areolar  tisane.     This  section 

1      liaa  not  inaptly  been  compared  to  the  appearance  presented  by  a  cut 
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through  a  tnrnipor  an  unripe  penr,  hence  termed  napiform  nnd  o/ni 
by  WnUh  ;  mid,  Trom  its  reticulated  character,  carcinoma  reticvlari' 

MullEir. 

A   curious  fentiire  about  scirrhous  cancer,  in  which  it  differs 
almost  all  otticr  tumorK,  is  that  it  l)cconies  cui^shnpod  on  sectitm. 
secniH  to  be  due  to  the  fact  that  in  the  most  scirrhous  luuiors  a  kind  of] 
cess  of  cicatrisation  lakes  place  in  the  central  pans,  wliilc  the  peripli 
parts  are  still  growing.     The  cells  undergo  fatty  degeiieralion  luid  hi 
up.     Tlie  greater  part  of  the  products  of  degcnerntion  are  ftl»sorl)etl,i 

only  ft  narrow  streak  of  gram 
inny  he  left  to  i-epresent  n  once  U 
accumulation  of  cells.  It  is  Uii^ 
shrinking  of  tlie  growth  that  ill 
in  the  nipple  in  scirrhus  of 
breast,  and  |H*rhnp9  it  intheevic 
stale  of  teuhiou  in  which  ihc  luj 
is,  tltat  gives  ii8e  lu  the  pecui 
pain  ofscirrhuB  in  general.  Uu  ex- 
amining a  scirrhous  cancer  mi< 
scopicaliy  (Figs.  305,  306  >,  it 
be  foui\d  to  I>e  surronnded  ci 
where  by  n  zone  of  small  round 
inllltroting  the  surnainding  pH^t^ 
penetrating  between  fal-celU  ami 
muscular  fibres,  anil  extending  tiloDS 
bands  of  connective  tissue.  A  lIuU 
nearer  the  centre  the  alveolar  m- 
rangemeut  hocoiuea  apparent,  Ami 
gtoupsof  roiindfd  or  irregular  celK 
with  large  oval  nuclei,  are  loiind  iin- 
bedded  in  spaces  in  a  stroma  "f 
coarse  fibrous  tissue.  Tlu'se  spfttf ♦ 
communicate  with  each  other  likf 
those  of  a  sponge.  The  stroma  aJi'l 
cell?  there  usually  form  about  equal 
The  stroma  shows  signs  of  8clive  growth,  haviut 
ppindle-cells  scattered  here  and  there  through  it,  sometimes  in  Qbiit)* 
dance.  A  little  nearer  the  centre  we  find  the  cells  licgiuuiiig  to  degen^ 
rate,  the  nuclei  becoming  hidden  by  clouds  of  fat-gran u tea,  and  perlui|>* 
fat  granules  .ippea ring  in  the  stroma;  the  spindle-cells  arc  replacc<lby 
elongated  tailed  cells  with  scarcely  any  protoplasm  arounri  the  nuclei- 
Towards  the  centre  the  fatty  cells  ilisappear.  ami  a  f»'W  granules  only 
mark  where  they  were,  and  the  stroma  becomes  dense  and  hard,  and  rven 
the  nuclei  before  mentioned  arc  ditlieult  to  recognise.  The  above  is> 
description  of  lite  ordinary  scirrhus  of  moderately  slow  growth.  I" 
more  vigorously  growing  specimens  the  degeneration  is  del:iye<l,  i^ 
cicatrisation  is  less  i>crfect,  and  the  proportion  of  bulk  occupied  by  Ihf 
cells  is  increased. 

Eucephaloid. — A  large  number  of  growths  formerly  classed  as  cntv 
phnb>id  cancer  are  now  included  under  the  variotis  forma  of  rapi'li*" 
growing  soil  sarcomata.  The  true  encephaloid  cancer  is  a  comparalivch 
uncommon  disease.  It  occurs  in  the  testis  and  the  breast,  and  may  of^^ 
attain  an  enormous  size,  equal  to  that  of  an  adult  head.  In  hnnr  H  t* 
extremely  rare,  if  it  ever  arise  iu  this  situation  priniatily.  Tin*  luni'"* 
formerly  described  as  cnneer  of  bone  are  now  included  under  the  nomt^ 


n^.  »I>8.— ftclrrhakof  Rrexit  (IRS  dliiD.).  Much 
elealrUeil ;  tbo  atroiim  Wnri  a  l»T^*^  praporUon 
lu  Ibe  celli,  which  art!  tmaU  uoA  grACiiIar;  la 
ft  fnUj  a'calrlted  Bp<<ciinf>ti  (licrc  wnuld  l>e 
nlmnaralvfoUr  *piice*  cooulBtny  uDlygrau- 


bulks  of  the  growth. 
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of  rouTid-celle*1,  spindle-celled,  and   ginnt-celled,  or  myeloid   Barcomiu 

Tlie  fncepliftloUl  cnncer  of  the  eyeball  is  now  classed  with  sarcomata, 

uihIit  the  name  of  gliomn  or  ^Ho-sarcoma;  and  the  disease  described  as 

l^^ancer  of  the  bones  of  tlie  face  is  now  also  known  to  he  almost  invaria- 

'^pbly,  iTiiot  always,  sareomntoiis, 

^K     Ence]>haloid  cancer  comnH-nceR  as  a  Inmor,  which,  thonj^h  occnsionftlly 

^bomewhat  huvd,  is  usually  tVom  the  lirst,  or  at  all  events  soon  becomes, 

^Krill  and  elastic,  being  more  or  less   lobuhiled,   growing    rapidly,  and 

^ftaving  an  clastic  and  at  last  a  semi-fluctuating  feel.     Tiie  skin  covering 

it  is  usually  at  Qrst  pale  and  loose,  with  a  large  net-work  of  dilated  veins 

spreading  over  it.     In   some  cases,  however,  at  a  very  early  period,  a 

species  of  inflammatory  oedema  occurs    in    the    integuments  covering 

rapidiv  growing  encephrtloid  tumors.     As  the  tumor  erdarges,  the  skin 

becomes  a<ilierent,  discolored,  of  a  purple-brown  tint,  and  at  last  ulce- 

^Rntcs  at  one  point.     When  once  the  tumor  has  made   its  waj'  through, 

^^Bnd  is  relievefl  from  the  pressure  of  the  fascia  and  integuments,  the 

^Kspidity  of  its  growth  l)ei!oroes  feiirfully  increased;  and  a  targe  soft  fun- 

^^*^^^   mass,    rugged,    irregular,  dark-coloreil,   and    hleciling    profusely, 

rapidly  sprouts  forth,  constituting  the  atfeclion  to  which   Hey  gave  the 

appropriate  term  of  fungan  hsEmaiodp»:  when  this  condition  has  been 

reached,  death  rapidly  ensues  fr<»m  exhaustion  an4l  heniorrh:ige,     Piilsa- 

Ition  has  been  met  with  in  parlicidar  forms  of  very  vascular  cncephahiid  ; 
bi  these  cases  also  a  Iruid  bruit,  synchronous  with  the  pulsation  and  the 
bcnrt*8  action,  has  be'cii  detected,  and  may  be  hcanl  on  the  application 
pfa  stethoscope.  These  symptoms  have  Ix-en  most  frequently  met  with 
Bi  encephaloid  tumors  connected  with  bono,  and  may,  unless  care  be 
lliken,  cause  the  diseane  to  l^e  confounded  with  aneurism. 
Tlie  constitutional  cachexy  in  encephaloid  occurs  earl3-,  and  is  well 
marked;  and  secondary  atlbctions  of  the  lymphatic  glands  and  viscera, 
occasionally  of  a  scirrhous  character,  often  take  place. 


fig.  W7.—Bne«ph«lold  of  BreietO^  (»•<»,).    The  h    ^.  j     . 

mtieh  Urger  tpuM  U  tUU  Uibb  In  Belrrkfts. 


Altentloa  li  dlreoled  lo  ih- 


[ 


No  absolute  and  sharp  line  can  be  drawn  lietween  scirrhus  and  ence- 
phaloid; they  gradually  merge  into  one  another.  Thus  the  secondary 
tumors  in  the  liver  are  usually  somewhat  Ihm. and  often  go  by  the  name 
of  scirrho-encephaloid.  Again,  a  tumor  which  one  Surgeon  might  call 
encephaloid  of  the  breast,  another  might  8)>eak  of  as  a  rapidly  growing 

irrhus. 
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Structure. — After  removnl,  the  tnmor  ib  founH  to  he  very  ra»t 
displayiiijj  on  iiiji'dion  a  close  net-work  of  vesBfls.     On  a  ^• 
iiiade^  it  commonly  prescntf*  ft  soft  piMpy  white  maa»,  clo»c;% 
cerebral   subslnncc,  stained  and  hlolchcd  with   Moody  pntehtr*.  vhi; 
In  color  from  a  brij^ht  r»*d  to  u  maroon-hrown,  this  biding  dependent 
blood  that  has  bevn  ihOUriited  into  its  enhsitnnce.     In  otlier  cii»«a 
scctioa  hna  been  coinparird  to  thnt  of  a  raw  potato,  or  u  piece  of 
iidder.     On  microRcopte  examination,  it  will  he  found  lo  present  a  si 
turc  cBsenlinlly  siuiilnr  to  that  of  bcirrlitis.  tliat  ii*  to  &ay,  an  n.Wt 
Btroma  enclosing  groups  of  free  cells  of  an  epithelial   type.     The 
may  in  some  ca»eH  lie  larger,  but  are  often  smnller  than   thofe  iisii 
Been  in  scirrlms  (  Fijj.  807).     They  assume  the  same  irregnlar  forms,! 
have  eacli  one  or  more  highly  rcrracting  nuclei  and  nucleoli,     Tlie 
portion  of  the  hidk  of  the  tumor  composed  of  cells  is,  however,  inflnil 
greater  in  encephaloid  than  in  scirrhus,  and  the  vascnlnrity  of  tlie  ttiroaT 
is  proportionately  increased.     The  tumor  docs  not  show  the  same  ten- 
dency to  cicatricial   contraction,  although   fatty  degencratiou   alvAy« 
occurs  in  llie  cenlrnl  parts. 

Other  Varieties  of  Cancer Special  names  have  been  ^ivei 

varieties  of  cancer,  dependent  merely  on  peculiarities  of  apijearane^ 
8true.tui*c.     Two  only  of  these,  the  Colltnd  and  the  Mtlanotic^ 
notice  in  thia  place. 

Colloid}  GelatinouB,  or  Alveolar  Cancer  may  occur  in  dist 
masses,  often  of  a  very  large  sijie,  weighing  many  pounds,  or  m«] 
inliltrated  into  the  tissue  of  organs.     As  it  is  most  commonly  m«t 
in  tlie  viscera  of  the  abdomen,  it  does  not  so  often  fall  under  the  o1 
vat  ion  of  the  Surgeon  as  tlie  other  varieties  of  cancer.     Yet  it  may  fo 
supi'vficially.     I  have  met  with  it  in   the  breast,  forming  a  very  Isf 
tumor;  and  there  is  n  prepaniliun  in  the  University  C<dlegu  Muieumtir 


ri(.  SOS.—CoUold  of  OmAutQiD  (IK  dUtn.).  ^hawi  the 
emtceulrk  rlDKn  mnd  the  Kr*A*iltir  navaos  wliieli  Iihth 
Ukffl  iht  place  uf  iho  ralU;  aud  at  od'-  }Mrt  a  few  veils 
■UU  rttaln  tb«lr  ebape*. 


Fig.  .109.— i.  Conwl.l  »r  Breaat     «»*»*» 
laUoii  or  c«U«  lo  >tromK,  tBtl  '  i 
Riatvria.1  In  »ataa  c&m**  StUai; 
Other*  pnshldg  tht  nii<*l«»  *•• 
«omfli>l»\y  aDrrtmoillag  It.    a 

cdUa  rrutti  tb«  •■■in  lunior.     0.   I»'^*^** 
««tl»  rroB  eoUold  nroiDfniDm, 
14M  Hmmtf 


a  scirrhous  breast  containing  colloid.  Colloid  cancer  consists  of  alveo- 
lar spaces  of  great  size,  filled  with  a  clear  Bemt-trnnsparont  yellt'*'**' 
gelatinous  or  hone^'-like  material,  i-esombling  indeed  somewhat  ihrntnif* 
lure  of  a  honeycomb.     The  septa  forming  these  Bpact^  are  diflluuih 
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flbrone  nnd  regular  in  their  arrangement  (Fi^.  308).  Rome  of  the  Bpnces 
art!  completely  lilled  with  culUtid  mattcT,  niliers  may  show  a  lew  cells 
ContahiiniT  fnt  graunles  in  the  centre,  Biirroiindc*!  by  zones  of  granules, 
resiiltinj^  from  the  (legpnenition  of  oLlier  cells.  Cells  again  may  l>e  **ccn 
in  tlie  process  of  undergoing  colloid  degeneration.  A  globule  of  colloid 
matter  first  appears  puf=>hing  the  nucleus  to  i>ne  side;  afterwards  the 
nncluus  undergoes  a  similar  degeneration;  and  niially  tlie  cell  bursts  and 
isappcars,  leaving  behintl  it  only  a  few  granules  (Fig.308).  True  ool- 
oitl  cancer  is  merely  a  decrenerntion  of  scirrhus  or  encephaloid.  Many 
other  tumors  Imve  been  described  iu  former  limes  as  colloid,  amongst 
whh'h  may  l>e  mentioned  many  myxomnlji,  oidematons  soft  fdiromata, 
&ud  some  glandular  tumors  wliich  had  undergone  colloid  degeneration. 

Melanotic  Cancer It  is  quite  possible  that  there  may  lien  pig- 
mented fiiiin  of  true  cancer,  but  if  so  it  in  extremely-  rare.  Such  a  form 
of  tumor  is  mentioned  by  (lornit  and  Kanvier,  but  Lliey  do  not  record  u 
case.  The  tumors  formerly  describod  under  tlie  name  of  melanotic  can- 
cer have  already  been  mentioned  with  lliu  sarcomata  (see  page  752).  So- 
called  Oi^ffoid  Cfintvr'iH  pr»)bably  always  ossifyiMs;  sarcoma. 

Diagnosis. — The  diacnosi**  of  the  dilferent  forms  of  cancer  is  not 
always  easily  made.  Srirrhuin^  when  in  Uimor.  may  very  readily  be  con- 
founded witli  fibrous  tumors  and  chronic  glandular  masses,  or  with  the 
indurated  atrophy  of  a  part;  in  many  of  these  cases,  imlecd,  the  <liag- 
osis  cannot  be  lorrwMly  eflet-teii  uniil  afier  removal.  In  other  cases, 
owever,  the  rugued  lei*l,  tlie  lancinating  pains,  and  the  tendency  Lo  the 
implication  of  the  lymphatics,  or  to  ntfcction  of  tlie  general  health,  will 
commonly  serve  to  e!'tid)lish  the  diagnosis.  When  ulceration  has  taken 
place,  the  previous  condition  of  the  tumor,  the  general  character  of  the 
sore,  and  the  microscopic  examination  of  the  debris,  may  eerve  to  denote 
its  true  dmracter. 

Enf-e^)hatnid  in  tumor  may  be  confounded  with  abscess,  with  cysts,  or 
with  fatly,  ereetile,  and  sanguineous  tumors^  and  with  the  various  soft 
varieties  of  sftrc«>ma ;  and,  when  pulsating,  with  aneurism.  In  thene 
cases  careful  pnlpalion,  the  existence  of  elasticity  without  fluctuation, 
and  the  presence  of  the  large  aiul  tortuous  veins  ramifying  over  the  sur- 
face of  the  mnss,  m.iy  establish  its  true  charaeter.  When  it  is  fungating, 
it  may  be  confounded  witli  the  sprouting  intraeyslic  growths  that  some- 
times spring  frcnn  the  intcior  of  a  cystic  tumor.  Here,  however,  a  mi- 
roscopic  examination  of  the  dehriA^  as  well  as  the  existence  or  absence 
of  contamination  of  neighboring  lymphatics,  will  show  the  trae  nature 
of  tlie  atTection. 

The  diagnosis  of  a  tumor  as  a  cancer  is  sometimes  materially  obscured 

y  tlie  nceiilent.il  development  of  abscess  in  the  tissues  around  or  above  it. 

M  such  cases,  the  continuance  of  a  swelling  which  is  evidently  not  in- 

ammatory,  afti^r  the  pus  has  iH'en  evacuated,  may  lead  to  a  suspicion  as 

to  the  true  nature  of  the  disease. 

Causes. — The  causes  of  cancer,  as  of  all  other   diseases,  may  be 

ivided  into  two  great  classes,  viz.;  the  conslitulional  or  {>redi8poaini$, 

d  the  local  or  exciting. 

8r«  far  as  the  constitutional  or  predisposing  causes  of  Ibts  disease  are 

concerned,  it  may  l>e  sal<l  that  it  is  dillU'idt  to  connect  any  distinct  or 

cognisable  constiiuti()nal  condition  with   a  tendency  to  this  disease. 

ancer  no  doidil  commonly  shows  itself  in  |>er8ons  apparently  in  perfect 

ealth,  of  florid  complexion,  robust  habli  of  body,  with  every  aspect  of 

ealth  and  sign  of  strength. 

But  if  we  fail  lo  recognise  by  outward  signs  a  ooiistitutiuDal  tendency 
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to  cancer,  we  cannot  doubt  tlint  its  development  is  connected  wttliH 
hereiUlnry  tendency,  and  ia  influenced  hy  age.  m 

The  herHdifaruififii  of  cancer  lias  been  efllablislied  1)eyond  a  doiiH 
Velpeau  slates,  as  the  result  of  his  researches,  that  il  is  tracealilc  Iicpw^ 
torily  in  one-tbird  of  the  cases.  Pnget  linds  that  arnnng^t  haflpilfl 
patients  tlic  hereditarincsB  amonnts  to  about  1  in  H,  but  amongst  |>riTn 
putients,  whose  family  histories  are  belter  known,  it  is  found  to  be  bercfl 
tary  in  1  in  8;  thus  agreeing  with  Vel[ieau*s  eslimnte. 

In  this  respect  cancer  stands  very  miich  in  the  same  category  as  m«ii^ 
other  tumors,  and,  ns  will  be  shown  more  fully  when  we  coiuc  to  discflfl 
the  complicated  and  very  difllonit  question  of  ibe  origin  of  e&neM 
bereditariness  must  not  l>c  taken  as  synonymous  with  the  consilluiiofl 
alism  of  cancer  or  any  other  disease.  I 

A  strictly  local  tendency,  whether  to  shrtpe  of  feature,  dcforroityj 
body,  or  purely  local  tumor,  as  wart,  ^rnnt^lion,  or  lipoma,  may  bo  trail 
milted  as  readily  as  a  constitutional  predisposition  toany  <>iveii  diseAM 
Hence,  in  saying  that  cancer  is  bere<litary  in  one-third  of  the  cases,  ill 
not  necessarily  implied  that  it  is  constitutionsl  in  them,  but  simply  thfl 
there  is  a  tendency  in  a  certain  number  of  individnals  to  transmit  tfl 
disposition  to  the  disease  lo  their  offspring,  just  as  they  loay  Imn'^H 
a  peculiarity  of  fenlnrc,  a  tendtnicy  to  premature  baldness,  or  lo  a  taXM 
tumor.  Atlmitting  the  hernlitary  nature  of  cancer  to  the  fullest  extelfl 
however,  il  still  leaves  two-lbirds  of  the  cases  unaccounted  for.  U 

Age  exercises  a  mai  ked  intlncnce  on  the  occurrence  of  cancer;  and  II 
influence  is  marked  in  two  ways: — I.  In  the  absolute  frequency  of  iH 
occurrence  of  cancer;  and  2,  in  the  relative  frequency  with  which  I 
develops  in  ditfcrent  or<;uns  al  ditfcrcnt  iKM'ioils  of  life,  and  in  the  ditnl 
eut  forms  that  il  assumes.  I 

Although  cancer  is  uniloublcdiy  rare  in  early  life,  yet  it  may  possiH 
)>e  a  congenital  iitfection.  It  may  occur  at  all  )>erii>d9  of  life  from  iH 
earliest  ages;  and  it  will  evince  itself  in  |>ersons  from  eighty  to  uhiM 
years  of  age.  According  lo  WnNhe,  the  uiortHlity  from  cancer  guenol 
steadily  increasing  until  the  eightieth  ycnr;  hence  the  popidar  btrlief,  ihli 
the  middle  period  of  lil'e  is  most  obnoxious  lo  it,  would  appear  lo  Itefl 
erroneous  one.  Age,  however,  influences  the  liability  lo  eant^cr  in  spedl 
organs.  Thus  inalignant  tumor  of  the  eye  anil  of  the  bonea  frequeufl 
occurs  in  children;  of  the  testis,  not  nncommordy,  in  young  ailulM 
whilst,  in  the  feninle,  Sidney  states  that  the  average  age  of  palienUvlfl 
uierine  cancer  is  foriy-ihrce,  and  with  iniimmary,  I'urty -eight  years.  iP 
forms  of  cancer  are  not,  however,  met  with  iu  equal  frequency  at  nil  au"; 
the  eneephnloid  ])e\n^  the  most  common  in  the  young,  and  si'lrrhu«  in 
the  niiddle-Hgwi  atid  elderly.  The  colloid  variety  rarely  occur*  before 
the  age  of  thirty.'  m 

Mental  Emotions  ot  a  depressing  character,  if  long>continue<l  orM 
qticnlly  repeated,  may  |>oRsibly  predispose  to  the  occurrence  of  cancel 
1  have  seen  so  many  eases  of  cancer,  more  particularly  of  the  abdnmliH 
organs,  in  individuals  who  have  suffered  much  from  grief.  anxipty,(l 
harass  of  mind  for  years  before  the  development  of  the  malignant  (H 
ease,  that,  although  the  doctrine  is  incapable  of  proof,  I  cannot  but  lo4l 

'  The  8tatiBtic9  of  cancer  require  complcio  revision.  Nn  reliance  can  In'  pl«fli| 
on  those  wliicli  were  made  before  patlioloi^isis  lm<l  leitmt  to  ttcpnmlc  rfii)l>^ll>-9n>^ 
inj:f  saronmaia  fmm  true  cancers  TtiehC  tumurs  werr  up  in  a  very  rcerai  p'lM 
commonly  mistaken  for  encephalohl— Just  as  hard  sarcomula  wrrr  for  •drtb'J 
The  older  Rtttiistics  are  correct  aH  applying  to  tumors  geuorally  wUlch  run  a  o'lH 
nnut  cuurse,  but  ceruinly  not  to  caaccrs.  I 


I 
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CAUSES    OF    CANCER,         ^R^V^  "^^^ 

upon  it  as  probnble,  thnt  the  cancer  was  the  result  of  the  antecedent 
liing-coiitinned  rnentnl  disquietude.  We  know,  by  everynlny  experionce, 
thut  ftinctioiinl  (leriiti^onieiit  of  the  Hbdomiiiul  uiid  pelvic  organs  of  the 
most  inveterate  charncLer  may  be  occasioned  by  moiilal  disturbance  ;  and 
it  appears  to  me  not  impriibable,  that  such  functional  derangement  rany 
at  last  lead  to  perversion  of  nutrition,  terminatinir  iu  malignant  deposits 
in  such  organs  as  tlie  uterus,  the  liver,  or  the  stomach,  as  are  more 
readily  influenced  by  the  condition  of  the  patient's  mind. 

Sex. — The  influence  of  sex  Is  well  marked,  not  only  in  the  absolute 
frequcnry  of  cancer,  but  in  its  occurrence  in  organs  that  are  special  to 
each  sex.  Cancer  is  nhsolul^'ly  far  more  fifquently  met  witli  in  women 
than  in  men,  simply  becaui^c  cancers  of  ttiu  uterus  and  mamma  constitute 
hy  far  the  Iar<;e«t  proportion  of  these  diseases,  being  infinitely  more 
common  than  cancers  of  the  mate  organs,  lint  when  wc  come  to  cancers 
of  organ**  that  are  common  to  both  sexc*,  as  the  eye,  the  tongue,  the  lip, 
the  intestinal  tract,  &c.,  we  simll,  I  think,  find  that  tliey  are  more  com- 
mon in  IheAC  situations  in  men  than  in  women  ;  the  difference,  however, 
not  being  sufficient  to  counterbalance  the  preponderance  iu  the  female 
reproductive  oigans. 

The  Krvitinrf  onuses  of  cancer  arc  of  two  kinds  ;  direct  external  vio- 
lence, or  long-continued  irritation  of  a  part. 

A  blow  on,  or  other  injury  of  a  part,  often  appears  to  be  the  direct 
determining  cause  of  the  lievelopment  of  a  |)riinHry  cancer.  SHrrhus 
of  llic  mamnm  is  conimonly  attributed  by  the  sutlerer  to  the  inttiction  of 
an  injury.  So  in  other  siluationa.  Thus  Paijet  relates  cases  in  winch 
cancer  has  developed  after  llie  fracture  of  a  bone  at  the  seat  of  injury, 
and  in  tlie  orbit  after  a  blow  on  the  eye. 

Long-continued  irritation  of  a  pnit  may  also  develop  cancer.  This  is 
A  matter  of  every-day  ol>sei'vation  in  the  development  of  cancer  of  the 
tongue  from  the  persistent  irritation  of  a  broken  or  jsgged  tooth,  or  the 
production  of  cancer  of  the  lip  by  the  constant  use  of  an  unprotected 
clay-pipe.  lint,  perhaps,  the  best  marked  instance  i»f  the  proibiction  of 
this  form  of  cancer,  iit  that  of  the  cancer  of  tlie  scrotum  in  chimney- 
sweeps, developed  by  the  irriLaiion  of  the  soot  lodged  iu  the  rugiu — % 
form  of  disease  whicli,  us  Dc  Morgan  has  pointed  out,  is  fast  disappear- 
ing with  the  cessation  of  the  employment  of  clinibing-boys,  a  strong 
Birgnraent  in  favor  of  the  theory  of  the  local  origin  of  cancer,  that  a 
form  of  tlie  disease  should  cease  to  appear  on  the  removal  of  the  source 
of  local  irritation  that  produced  it- 

But  local  irritation  is  more  likely  to  produce  cancer  if  it  be  applied  to 
a  part  that  tins  already  been  for  some  time  the  seat  of  structural  cpithe* 
lial  change.  Thus  a  common  wart,  mole,  or  cicatrix  is  very  apt  to 
nssume  a  cancerous  action  under  the  influence  of  persistent  irritation. 
And,  as  .J.  Hutchinson  has  truly  observed,  a  cancer  may  in  this  way  bo 
*' grown." 

The  mode  in  which  a  local  injury  or  source  of  irritation  produces  a 
cancer  is  unknown.  Does  it  do  so  b3'  some  peculiarity  of  local  action, 
or  by  a  constitutionnt  state  of  a  cancerous  nature  causing  what  might 
otherwise  prove  to  be  a  simple  irritation  to  assume  a  malignant  form? 
The  answer  to  these  ([ueslions  involves  the  whole  theory  of  the  hical  or 
conslitntional  origin  of  cancer,  to  which  I  mui«t  refer  the  reader.  (See 
page  769.) 

It  is  very  important  to  1>ear  in  mind  tliat  all  tissues  and  organs  are 
nH  equally  liable  tr>  c.incer.  Amongst  the  tissues,  the  skin  and  mucous 
membrane  and  the  parenchyma  of  organs  are  tlic  favored  seats  of  the 
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disease.     It  is  r  donlit  whether  it  ever  occnrs  primarily  tn  serom  or 
Bjnovia]  membrane,  rausi-le,  or  cartilage. 

Every  organ  of  the  Uoily  is  liable  to  the  development  of  cancer.  But 
it  occurs  most  fre()(ichtly  in  the  orgniis  of  reprfMhii'tion — in  the  mamrM 
anrl  uterus  of  the  fvmale — in  the  \wu\h  huiI  testis  of  the  maltt.  Ttt|i 
tongue  anil  certain  portions;  of  the  intestinal  tract — viz^  the  canlinc  tod] 
p,>!oiic  orifif.'cs,  the  sigmoid  flexure,  and  the  lower  part  of  the  rectum  »im 
the  anuB — are  favorite  seats  for  thedevelnpmenl  of  cuncor.  It  hiu  Imm 
observed  that  in  those  organs  which  have  intermitteol  functional  aclivitM 
cancer  is  more  frequent  than  In  others,  and  in  them  it  ia  especially  Apr 
to  occur  at  the  periods  of  commencing  senile  degeneracy  or  funcliojial 
disease. 

The  Geographical  Distribution  of  Cancer  is  a  most  int«>rMliii; 
and  inipoitani  clement  in  tlie  problem  of  its  origin,  and  by  adorer  aXu* 
of  it  than  haa  hitherto   been  made,  I   believe    thul  much  light  uuy 
tlirown  on  this. 

Cancer  ap|>ear8  to  be  a  disease  favored  by,  if  not  actually  depcnde 
on.  the  iiggrcgntion  of  iudividimU  under  tlte  influence  of  an  advt 
civiliHalion.      Amongst   ravage  tribes,  fia  amongst    wild  nnimaU,  it 
unknown.     In  the  great  centres  of  civilisation,  as  amongst  domcAticAt 
animals,  it  abounds.     This  circumstance  points   certainly  to   tlte 
bility  of  there  being  a  parasitic  origin  for  the  disease — to  the  [>f>sflihilitj 
in  fact,  of  itu  lieing  originally  an  organism  that  lias  entercMl  the 
from  without.     Of  this,  however,  we  possfss  as  yet  no  eviilcncu. 

Concer  is  said  to  be  unknown  in  the  frigid  zone.  The  Esqnimaui 
the  Weetein,  and  the  Sumoieds  and  other  migratory  tribes  in  the  Ka*it 
heminphere,  arc  equally  exempt  from  it.  Amongst  the  inhahitanu 
the  torrid  zone  it  also  rarely  occurs ;  though  in  the  more  popuhius  par 
and  the  seals  of  an  older  civilizatitm,  ns  in  India,  it  is  not  nnki 
Unt  on  this  and  other  j)oint8  connected  with  the  geographical  dihtril 
tion  (if  this  (ell  scourge,  we  require  additional  and  precise  inforrnalii 

Cancer  is  certainly  more  common  in  Europe  than  in  any  otlior  par 
the  civilisud  world.  In  some  parts  of  the  Unite4l  States  of  America 
in  China  it  also  ap|>ears  to  be  of  frequent  occurrence,  whilal  in  Soal 
America,  in  Africa  (except  Egypt),  and  in  the  greaUir  part  of  Asia, 
is  nnt  common. 

llaviland  has  obtained  very  important  results  from  the  invcstigmlit 
of  the  tables  of  mortality  of  this  C4>uutry,  with  regarti  to  the  dislrit 
tion  of  cancer  in  Great  Britain  ;  and  his  investigations  appear  tn 
to  this  conclusion,  that  geological  formation,  soil  and  resulting  oniki 
conditions  exercise  a  marked  intliience  on  ihe  development  of  cancer. 

Havitnnd  finds,  with  regard  to  England,  that  cancer  is  most  com m( 
in  the  wcftlern  antl  north-western  parts  of  the  kingdom,  incbnling  \Vjik*l 
and  that  generally  throughout  the  more  elevated  midland  and  sontlic' 
districts  it  is  not  common.     It  is  less  fiequcnl  on  the   older  geolog 
formations,  towards  the  sources  of  rivers,  and   in  dry  welUlrained  i 
tricts.     He  points  out,  on  the  other  hanil,  that  the  sites  of  the  gr 
cancer-Qehls  of  England  are  the  tt-rtiary  formations  and  the  alluvial 
tricts;  that  cancer  surrounds  the  course  of  the  great  rivers  nller 
full  formation,  wlien  they  are  passing  through  valleys  and  low-lying Isn 
liable  to  floods  and  to  the  consequent  accumulation  of  alluvial  di'|M)»i 
These  districts  arc  also  the  most  densely  ))opnlale<l.     Hence  it  inn V 
inft'ind  that  density  of  population  favoi-s  the  production  of  cantrr,: 
that  wherever  social  urganibalioii  is  highly  developeil,  there  cancL*r 
Comes  proportionately  rife.    But  this  view  is  not  quite  burue  out 
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Statistics.     Tlius  we  Bml  that  the  development  of  cancer  does  not  depend 

on  mere  popnlatrtm,  as  the  mortality  from  cancer  in  Norwich  and  Great 

Yaroioulh,  ccimparalivet^'  hiiwiII  luwns,  18  to  that  in  such  great  centres 

of  population  aa    I^ivcrpool  and    Mniichcatcr  an  141    to  84,  or  nearly 

doulile  ;  tli»t  in  Philudulphia  it  iH  to  that  in  tlie  much  larger  city  of  New 

York  as   15  to  7,  or  more  than  douhle;  while  in  Marlc3hone  it  is  very 

far  hi)fflier  than  in  the  capital  of  Pennsylvania.     In  tliese  conclusions 

we  must  not.  however,  omit  to  take  iutn  account  the  increased  tendency 

to  hereditary  transmission  amongst  a  comparatively  settleil  population, 

such  as  that  ot'  tlic  east  of  Kn^Innd. 

Is  Cancer  a  Disease  of  Constitutional  or  of  Local  Origin? 

iffhis  quc»ition  hns  led  Lo  much  disciis»iun  amon^  patholo;;ists.     There 

mkre  at  loa^t  three  distinct  tlieortcs  with  re;^ard  to  the  origin  of  cancer. 

Wl.  it  is  a  hlood-disuase      6.  It  is  purely  local  in  its  origin,     c.  If  local 

Id  it£&  origin,  it  can  only  be  developed  in  a  constitution  that  is  fittc^l  in 

some   way  for  its  formation;  a  fitting  soil,  in  fact,  is  required  for  the 

^ancer  to  germinate  in. 

K  We  will  consider  these  views  separately;  and  in  so  doing,  I  may  oh. 
■erve  that  it  will  be  extremely  difficult,  if  not  impossible,  to  separate  the 
tW(»  questions  as  to  the  oritrin  and  the  development  of  cancer  from  one 
nnoihcr  ;  for.  however  esaentmlly  they  may  l>e  distinct  and  separate,  they 
blend  themselves  in  such  a  discussion  as  this  in  un  almost  inextricable 
manner. 

a.  That  Cancer  is  a  blood-disease — a  disease  essentially  dependent  on 

^ morbid  slate  of  tlie  blood,  is  a  view  that  has  long  been  enlerlnined  by 
any,  lint  in  truth,  this  <loclrine  with  regard  to  the  origin  of  cancer 
has  been  mrule  to  iiK^Uidr  two  distinct  propositions;  the  first  being, that 
the  bloo«l  itiielf  is  cliarged  with  the  poison  of  cancer  which  is  ready  to 
burst  forth  or  to  sprout  out  on  any  part  of  the  body  on  the  application 
of  the  necessary  local  irritation  or  disturbance.  The  second  view  is 
that  *' blood-ilisease'^  and  a  ^*  constitutional  disease"  are  synonymous 
and  ccmveriiltle  U-rms.  This  is  uiidonbttMjly  an  error.  It  is  quite  pos- 
sible (o  understand  and  to  hold  the  vifw  that  the  tissues  of  the  frame 
aie  imbuctl  with  a  cattcerous  tendency,  without  h.-iving  recourse  to  the 
hypotliCHis  that  they  derive  tliis  from  the  blood.     The  germinal  mem- 

Brane  of  the  chick,  as  has  been  pointed  out  by  Sir  W.  Gnlt,  takes  on 
tianges  ante<'L'dently  to,  and  inde|»endenl  of  the  formation  of  the  blood. 
And  so  wc  niny  take  it  as  possible  that  the  tissues  of  the  body  may  in- 
herently pohftcss  morbid  or  cancerous  prcK-livities,  independently  of  the 
blood  by  wliivh  they  are  nourished.  Hut  if  by  blood-<iif»eftse,  he  meant 
a  disease  in  whU*h  the  btoo<l  actually  contains  the  cancer-cell,  as  the 
blooil  In  gout  does  the  materies  morbi  of  timt  disease — viz.,  uric  acid 
Bgirrulnting  through  the  tuxly  and  capable  of  deposit  in  Sfime  locality 
P^vornlde  to  the  local  development  of  the  malady — this  hypothesis  is 
certainly  nntenahlc.  There  is  no  evidence  wliatover,  histologically,  that 
the  bloo<l  of  any  individual  is  a  poison-bearing  tltiid,  and  has  a  cancerous 

KDnstituti'Mi  <M'  tendency,  or  that,  at  all  events  before  the  primary  growth 
as  developed  itself,  the  cancer-cell,  or  any  material  capable  of  under- 
going cancerous  develoimient,  is  met  with  in  the  blood.     Kvery  pheno- 
menon that  occurs  in  cftnneclion  with  cancer  may  be  explained  witliont 
■jUiving  recourse  to  such  a  hypothe^iis  as  this,  which  has  not'a  particle  of 
■bathological  observation  on  wliich  it  can  be  based,     litit  if  the  doctrine 
Kf  cancer  being  n  blood-<liscase  is  untenable  in  the  sense  in  which  I  have 
■'nerc  stated  it,  lite  same  cannot  at  once  lie  said  in  the  way  of  its  being 
primarily  a  coustitutioual  alTection  independently  of  the  blood. 
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TIte<1octnnc  of  ibpcrtnstitutionnl  oris^in  of  cancer  mny  be  raoreclearw 
expreasetl  in  the  woH*  of  Paget.  "  Cancers  are  manifestuiions  of  te(J 
tain  spcfific  anrl  morhiri  slnteH  of  the  blood  ;  nnM  in  them  are  incorixa 
rated  peculiar  morbid  maturinls  which  accntmtlate  in  the  blotMl,  ftnjj 
w!»ich  their  growth  may  tcMid  to  increase."  ^'  Tl»e  existence  of  the  nion 
bid  material  in  the  blood,  whether  in  the  rndimental  or  in  the  efferiivj 
state,  constitutes  the  j^eiieral  predisposition  to  cancer  ;  it  is  that  which  m 
by  some  called  the  predisposing  cause  of  cancer.  The  morbid  inaterinB 
is  the  essential  constituent  of  the  cancerous  diatlu'sin  or  cou^litutioiiJ 
and  when  its  existence  produces  some  manifest  impairment  *»f  the  gviwj 
ral  health,  indei>endenlly  of  the  cancerous  fi^rowth,  it  makes  ihe  prnnarfj 
cancerous  uacliexia.'*  For  the  local  mnnitestr>ti(m  of  this*  constilutiotufl 
disease,  the  part  where  it  is  developed  ninst  be  put  into  n  fnvornhle  conJ 
dttion  by  irritation,  injury,  or  other  similar  cause.  The  bloo<i.ilt!»ens« 
and  the  local  conditions  may  com]>ensate  each  other;  thns,  with  an  ii»4 
tense  cancerous  diathesis,  tumor*  may  be  formed  in  snob  a  way  nnfl  to 
sucb  numbers  us  to  be  apparently  independent  of  local  coiidiUonM;  wliild 
in  cases  where  the  constiluLional  element  exists  in  a  low  degree,  alood 
continuance  of  irritation  may  be  required  to  bring  out  it*  local  nis'ifl 
festatinns.  Paget  believes  that  by  this  theory  of  citinpensation  thfl 
opposing  views  as  to  the  local  or  constitutional  origin  of  cancer  may  M 
reconciled.  I 

h  t.  The  theory  as  to  tile  local  origin  of  cancer  appears  to  Iv?  noij 
^Jtsnerally  adopted  by  Snrceons.  Velpeau,  Virchow,  Do  Morijim,  auI 
support  or  incline  towards  it.  The  Mrgnmcnts  on  whicii  it  is  base*!  majr 
briefly  be  summed  up  as  follows.  They  are  certainly  suflli^ient  to  •<« 
count  for  all  the  [)henomena  of  cancer;  and  many  of  these  phcnoineufl 
do  uot  admit  of  explanation  on  any  other  theory,  1 

1.  Cancerous  tumors  spring  up  in  individuals  who  have  alway^eflj 
joyed  peifect  health,  a?id  who  are  to  all  appearances  perfectly  well  m 
the  lime  of  the  occurrence  of  the  disease.  As  in  lUc^e  eases  there  lend 
evidence  whatever  of  constitutional  atfection  of  any  kind,  it  W(»ultl  bej 
begging  of  the  whole  question  to  assert  that  the  existence  of  the  loc4j 
tumf)r  must  of  itself  be  taken  as  an  indication  of  a  constitutional  cio* 
cerous  tendency. 

2.  Such  primary  tumors  are  always  single— no  primary  outbrrak  oj 
multiple  cancers  ever  occurs.  Tumors  may  form  in  certain  ea»c<  U 
rapid  succcKsion,  liut  never  sininltimeously.  Hut  primary  cancer  dfil 
not  occur  at  the  same  time  at  ditferentof  these  seats  of  election — M  ttij 
lunmmn,  pylorus,  and  rectum,  ua  would  l>c  the  case  were  it  conslttuiionafl 

3.  Cancers  are  not  unfrequently  the  result  of  some  local  injury ol 
irritation.  This  is  a  matter  of  daily  observation  in  the  lip,  the  tuA^td 
the  female  breast,  Ac.  J 

4.  The  primary  tumor  only  attacks  certain  organs  whioli  arc  the  w«5 
of  irregular  functional  aotiviiy,  as  organs  of  generation,  or  certain  part] 
of  other  organs,  as  of  intestinal  tubes.  I 

5.  The  constitutional  health  does  not,  in  the  majority  of  cases,  sulfti 
until  some  months  ha%'c  elapsed ;  when,  after  the  lympbatifs  or  gluoil 
have  become  implicated,  or  the  neighburing  tissues  invaded,  but  oi^ 
until  then,  signs  of  cachexy  set  iit.  In  miiny  cases  of  canr-er,  especial'^ 
of  the  mamrnu,  the  health  continues  excellent  for  many  months — *  > '^ 
or  two  even  after  the  disease  ha**  declared  itself,  and  so  long  as  iteoid 
tinnes  to  l»e  confined  to  its  primary  seat.  It  is  not  until  after  moo«^ 
dary  deposits  have  occurred  that  the  characteristic  cachexy  set  in.       i 

If  the  primary  tumor  be  removed  before  neighboring  part*  h"*! 
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;onie  cnntaminated,  the  henlbh,  if  it  have  suflTercd,  often  improves 
tnRlerially. 

7.  Primary  cancer  becomes  secondary  or  oonslilntinnal — a.  By  exten- 
sion by  conlinuity  of  tissue  to  nciglil>oi'ing  pnrts  ntljiuonl  to  primary 
disease;   3.   Through    lympliatics;   and  y.   Through    blood    leading  to 

■deposils  in  tnlernnl  nr^rnn^i. 
8.  Secondary  cancers  affect  the  form  of  the  primary  one.     Thus,  pri- 
mary euccphaloid  leads  to  dcpoBii  of  enceplmloid  raaBses  in  the  luniks; 
«ciri*hus  of  the  roctnm  to  secondary  sctrrhua  of  the  liver,  with  identical 
Btructiirnl  peculiarities. 

9,  Growth  is  favored  by  local  circumstances,  as  warmth  and  moisture 
of  cavities. 

■  10.  In  some  rare  instances  no  recurrence  whatever  takes  pJace  after 
O|>erniion,  tliu  disease  l)einjr  eradicated  from  the  system,  which  coidd  not 
he  the  case  if  it  were  constitutional.  In  the  mfijority  of  cases,  the  pa- 
tient remains  free  from  recurrence  of  the  disease  for  many  months,  or 
even  years, 

11:  When  recurrence  does  take  place  soon  after  an  operation,  it  is 
almost  invariably  eilher  in  tlie  cicatrix  or  its  immediate  noi<^hhorhoo<), 
owing  to  cancer-cells  which  had  been  widely  infiltrated,  or  had  uii^^raled, 

■  escaping  removal,  and  subsequently  developing  into  new  tumois.  Were 
the  diiicaae  constitutional,  recurrence  would  be  as  likely  to  take  place  in 
other  parts,  especially  in  symmetrical  parts,  or  as  it  does  when  the  opo- 

» ration  has  been  too  long  delayed  in  internal  organs. 
12.  We  observe  the  same  tendency  to  recurrence  after  removal,  and 
even  to  secondary  deposit  in  distant  organs,  in  other  tumors  whicli  are 
incont-cstably  primarily  local,  such  as  the  8Hrcon)ata  and  the  enchon- 
dromata,  and  which  only  become  general  in  certain  constitutions  under 
special  conditions  in  their  more  advanced  stages,  and  in  a  sccojidary 
Tuanuer. 

The  theory  of  the  local  origin  of  cancer  is  undoubtedly  a  very  capti- 
vating one.  It  explains  in  the  readiest  and  the  simplest  \\i\y  possible 
most  of  the  phenomena  of  the  disease.  But  it  is  a  doubt  with  many,  if 
it  he  competent  to  give  a  satisfactory  solution  of  all. 

There  are  at  least  lour  conditions  that  may  he  supposed  to  militate 

■  against  the  theory  of  the  [»rimary  localisation  of  cancer,  and  which  hiivo 
l>ecn,or  may  be,  adtluced  as  evidences  of  the  constitutional  origin  of  the 
disease. 

I      These  are — 1.  The  almost  absolute  certainty  of  the  speedy  recurrence 
of  the  disease  after  the  I'cuioval  of  the  primary  growth; 
2.  Tlie  frequent  heruditariuess  of  the  disfMise; 
3.  The  varying  degrees  of  rapidity  with  which  cancers  run  their  course 
«j)d  the  different  degrees  of  virulence  they  atlbct  in  different  individuals; 
and 

■       4.  The  geographical  distribution  of  cancer. 
Let  us  biietty  examine  those  conditions,  which  have  mainly  been  relied 
on  in  support  of  its  constitutional  origin. 

I,  As  to  the  Unbilily  to  rr.curre.nee  after  removal^  tin  will  be  more 
fully  stated  when  wo  come  to  speak  of  the  operation  f«ir  cancer,  there 
can  be  no  doubt.  But  in  truth  this  argument  can  have  but  little  weight, 
when  we  consider  the  rapid  tentlency  to  ditl'asion  that  has  just  lM»en 
^  described  as  characterising  cancers  above  all  other  tumors,  owing  to  the 
H  absence  of  au  enveloping  capsule.  The  fact  is,  that  the  cancer-cells  have 
already  liccome  diffused  through  the  neighboring  structures,  and  they  of 
the  cuucer-juice  may  have  entered    the   lymphatics  or  the  blood  long 


before  the  primnry  tiiroor  has  attained  such  a  size  as  to  attract  atteotloo 
or  to  rouiU^r  o|teralion  possible,  i 

Ir  it  lie  fldmiLte'l  tliat  fi  cancer  may  coraroence  this  proeess  of  Hiff^isloD 
of  8eir-raiilli|ilk\ati<>n,  al  nny  |>eriod  after  its  first  formation  as  a  dUtinofl 
tumor  or  growth,  It  is  impossiUle  to  deny  that  the  recurrence  r>r  the  ti'tm 
ease  after  operation,  whether  local  in  the  tiei^lihorinjr  areolar  lissuiJ 
more  fli^tant  in  the  lymptiatic  vlanda,  or,  further  still  in  the  viscera,  mft/] 
be  due  to  the  early  spread  of  migratory  cells,  each  of  wliich  ha«  hccnmr 
the  centre  uf  a  new  recurrent  {growth.  It  would  he  too  late  to  uprool' 
the  oak  after  the  acorns  harl  been  widely  scattered  abroad.  ■ 

One  main  source  of  contusion,  if  not  of  error,  in  rc8|>ect  to  the  origiu 
of  cancer  has  bet^n,  that  it  has  usually  been  studied  in  organs,  such  id 
the  mamma,  in  which  its  early  nri]j^in  cannot  be  discovered.  In  ftuchft] 
situation  a  tumor  must  attain  I  he  size  of  a  nut,  at  the  least,  licfore  It  tM 
diagnosed  or  even  detected.  How  many  months,  or  even  years,  may  In 
have  re*iuired  for  the  first  cell — not  a  1,000th  of  an  inch  in  diamt'ter— I 
to  have  led  to  the  <lcvelopinent  of  such  a  mass  as  this,  and  how  witlelH 
the  local  contamination  and  general  infection  may  have  spread,  Nfom 
such  a  size  even  as  this  is  attained  by  the  primary  tumor.  A 

The  rapidity  with  which  a  purely  lot*aI  condition  may  infect  the  p^b^ 
Btitulion  is  well  illustiated  in  the  case  of  a  chancre.  If  once  nn  imliw 
rated  chancre  has  forraeil,  the  removal  of  the  sore  by  excision  woulH  nnfll 
save  the  patient  from  constitutional  contamination,  which  be<;ins  to  IfticM 
place  almost  from  the  very  first  moment  of  the  formation  of  llie  IniM 
chancre.  The  same  is  probably  the  case  with  a  cancer,  which,  when  oikiI 
formed,  then  immediately  commences  the  infecting  proceas.  In  fiu*l,Ui«« 
analojjy  between  the  two  diseases  is  perfi'Ct. 

2.  The  next  point  is  as  to  the  heredi*arinenR  of  cancer.  As  bttj 
aUvady  l»een  stated,  this  is  undouMed,  But  an  hereditary  tendency  wl 
a  disease  must  not  be  confounded  witii  a  constitutional  disposition  to  iti 
It  i«  a  fatal  error  in  etiology  to  confound  hereditariness  with  c^iistitw 
tionalism.  Hereditariness  may  be  local  as  well  as  constitutional.  Tlin 
hereditary  transmission  of  a  particular  feature  from  parent  to  olTsprinri 
cannot  be  considered  a  proof  of  a  constitutional  tendency.  So  al»'>  tl"*1 
hereditary  transmission  of  a  malformalion,  as  of  supcrnnraerary  IliiiieftJ 
or  exostoses,  is  certainly  purely  local.  But  diseases  may  also  be  iwi'H 
initted  through  descent  without  being  in  any  way  constitutional,  TuinoHl 
that  are  not  cancers  are  hetx-ditary,  as  ganglions,  wnrts,  lipomata,onolio»l 
dromata,  etc.;  sehaceous  cysts  of  the  scalp  are  strongly  heredit:ir\%  wfl 
yet  there  can  l>e  no  pretence  that  tliese  are  in  any  way  consliluli<'ru*l'J« 
blr>od-diBe!ise8.  These  are  instances  of  hereditary  local  diseases  thnlir^ 
not  congenital,  btit  develop  after  tlie  body  has  reached  maturity:  jti*^ 
indeed,  as  a  cancer  does.  We  do  not  look  upon  these  conditions  as  t'^ilj 
stitntional — depcn<lent  on  some  conditions  of  the  blood,  merely  becntt«« 
they  arc  transmitted  from  parent  to  otTsprinjjr.  All  that  we  can  at  prH 
sent  assume  is,  that  it  is  probable  that  in  some  cases  there  is  a  prt'<h«l>'H 
•ition  of  tinknown  nature,  hereditarily  tiansmissihle,  which  may  t*.'it'l  1^ 
the  development  of  cancer  without  the  action  of  a  ki»own  local  (•xoititifl 
cause;  and  this  hereditary  (endem-y  may  be  local,  as  in  a  ceri,tin  li"*"^ 
or  in  a  particular  organ  which  is  the  usual  seal  of  election  of  caiiCAsr,  ** 
the  mamma,  tlie  testis,  or  the  pylorus. 

3.  The  tjreaier  virulence  atfecled  by  cancers  in  some  individiinlsth*^ 
in  (others,  and  the  van/ing  degrees  of  rapidilij  with  which  they  run  tl'*'*5| 
course,  would  undoubtedly  lead  to  one  of  two  inferences;  either  tlial*!'^ 
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primary  cAncer  is  more  active,  has  greater  inlierent  vitality,  or  tliat  the 
consLilutioii  in  wiiich  itounirs  is  more  fftVf>i*nl)lG  to  its  develupiucnt. 

That  some  cftiii-ers  arc  inherently  ami  ab  initio  more  aL'tive,  more 
virulent  in  fact  limn  others,  inr1<?pc'n(lcnlly  (if  the  constitution  of  Iho 
infliviiiuai,  is  evident  from  the  greutcr  iHpidit}"  inul  virulence  with  which 
some  rociirreot  cancers  will  develop  themselves  than  did  the  parent 
growth. 

lint  that  some  conalitutions  may  he  more  favornhle  to  the  develop- 
ment of  cancer,  may  be  a  more  fertile  Held  for  the  primary  UK*aI  growtli 
than  others,  there  is  every  reason  to  believe.  We  see  Ibis  in  syphilis  and 
tubercle.  We  know  that  there  arc  individuals  in  whose  conslitution, 
wben  once  eyphilis  has  become  engrafted,  the  disease  assumes  the  most 
virulent  and  intractable  form.  The  danger  in  fact  of  contracting  a 
chancre  varies  very  greatly  in  ditlereut  individuHls — not  owing  to  any 
ditl'erenee  in  the  primary  disease,  but  in  the  soil  on  which  it  is  implanted. 
So  it  is  with  tubercle.  This  product  is  not  knuwn  to  be  in  many  cases 
at  least  local  in  its  onpin.  But  it  requires  a  fitting  soil — a  "tubercu- 
lous'' constitution — in  which  to  germinate. 

So  it  is  also  wiib  the  parasites  that  infest  the  human  body.  That  rU 
individunU  are  not  equally  fitted  to  be  their  hobitot,  there  can  l^e  no 
doubt.  The  conditions  under  wtiich  ascarides^UnubricijOr  skiu-parnsilea 
will  originate  and  develop,  do  not  equally  exist  in  all.  These  parasites 
are  undoubteill^'  local  in  their  formation — a  titling  soil  for  their  growth 
existing  in  some,  not  in  others.  TI1C3'  are  not  the  '*  local  mnnifcslations 
of  a  constitutional  vice,"  but  simply  of  a  morbid  local  stale  in  those 
constituliona  in  which  they  tind  the  necessary  elements  for  their  develop- 
ment. 

fcio  it  is  with  cancer.  There  is  a  tendency  in  the  tissues  of  certain 
individuals  to  I'avor  the  development  of  these  cancer-growths,  origin- 
ating primarily  in  some  local  irritation,  whether  this  Im*  traumatic  or 
functional.  Sucli  a  constitutional  state,  whether  congenital,  bei-edilary, 
or  acqtiire<l,  is  necessary  to  constitute  a  titling  soil  for  the  cancentua 
elemcut,  in  wliicU  to  form  and  to  develop  The  stronger  the  tendency 
llic  more  readily  will  cancer  grow  in  such  individuals,  and  the  more 
rapid  and  vigorous  will  be  the  growth.  The  constitutional  state  does 
not  ilevelop  a  local  cancer;  it  simply  favors  its  development  by  allowing 
local  irritAtions  of  various  kinds,  which  would  be  incapable  of  proiluciug 
it  in  perfectly  sound  constitutions,  to  give  rise  to  that  one  primary 
cancer-cell  which  forms  the  starling  point  of  every  tumor,  and  by  atford- 
ing  it  a  fitting  nidus  of  development. 

4.  'Vha  geoffrajthivol  iiitttributiou  of  cancer  has  already  been  considered 
at  p-  7G8.  'i'he  [KH.'uliarities  in  this  respect  umloubtedly  cut  both  ways — 
in  favor  of  its  local  as  well  as  of  its  consliuuional  origin.  For  it  may 
fairly  be  arguetl  that  the  influences  resulting  from  soil,  climate,  &c.,  may 
develop  ft  local  parasitic  growth,  or  that  tbey  may  give  rise  to  constitu- 
tional states  developing  a  cancer. 

On  reviewing  the  whole  of  this  intricate  question,  I  think  we  may 
fairly  conclude  that— 1,  cancer  is  primarily  a  disease  of  local  origin; 
2,  it  is  often  oecasirmed  by  the  direct  action  of  lf>enl  causes ;  3,  it  is  pre- 
disposed to  by  various  local  conditions,  pliysiological  as  well  as  anato- 
mical ;  4,  like  all  other  local  diseases,  it  is  under  the  influence  of  age, 
aex,  habit  of  body,  and  hereditary  constitution ;  5,  and  although  once 
origiuatiug  locally  its  development  is  favored  by  constitutional  cuudi- 
tious ;    t<,  there  is   no  evidence  of  the  existence  of  any  coast! tutional 
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Btate  Umt  can  primarily,  per  se^  and  independently  of  any  local  canw. 
I'ufK'lional  or  or^nnic,  develop  a  ciincer. 

Tfierc  are  two  poinls  in  coiinectitMi  with  the  structure  of  cancer  tbati 
deserve  careful  study,  in  reference  to  the  que^^tion  of  local  origin.  Th*! 
first  is  the  abundant  blood-supply  that  a  cancerous  tumor  iuvariftbljrl 
demands  and  obtains  ;  the  Hoooiid  ift  its  wt\nt  of  a  limiting  capflule.        I 

Tlie  fir^t  of  these  points  has  an  iiuportaut  bcarin<2^  on  its  growth,  tiit  I 
9BCond  on  its  ditfusion.  I 

B  1.  The  ntuch   larger    blood-gvppiy  that  is  furnished  to  a  canceroail 
growth  than  is  sent  to  any  otiier  kind  of  tumor  is  well  known  tojll 
praciical    Surgeons.      A  soirrhutt  of  tiie   mamma,  not   lara:er  flian  » 
pigeon's  egg,  will  receive  a  far  larger  vascular  supply  than  an  adermiDd 
as  large  as  a  cocoa-nut,  the  number  of  artorioa  requiring   ligattin*  nfUr 
operation  in  one  case  heing  greally  in  excess  of  those  tlxat  ftprout  lu  thu  i 
other.     Tliis  abundant  vaiieular  supply  is  notlceal>Ie  in  tlie  removal  nf] 
tlie  smallest  cancers,  but  increases  with  the  size  of  the  tumor.  I 

The  tumor  ilnclf  is  not  usually  vascular,  though  some  cancers,  KsthBl 
encephaloid,are  so  abundantly  so  as  to  present  little  else  than  a  cnnprifli] 
of  vessels,  ami  to  (wbtiess  active  pulsation  and  bruit;  but  the  vascnUn-l 
Bation  is  in  the  neighboring  and  surrounding  parts,  in  the  midst  ofj 
which  it  lies.  It  is  always  arterial  in  the  deeper  part-*,  the  corrcponiWJ 
ing  venous  enlargement  being  usually  superlloiul.  Now  thia  tsditTcrentl 
from  what  we  see  in  any  local  manifestations  of  constitutional  diMtic 
In  syphilitic  gurnmata  or  inberculosis,  we  sec  nothing  like  it.  , 

Now  to  what  is  this  increased  vascularisation  of  the  neighboring  tifrj 
sues  due?  It  must  be  to  one  of  two  causes — either  lo  the  local  trrit»l 
tion  produced  by  the  tumor,  or  to  the  supply  required  for  the  susiensnct^ 
of  an  organism  having  an  active  growth  inherent  in  its  nature.  TIt&ll 
the  increased  vascularisation  cannot  be  due  to  mere  local  irritation  ottl 
heterologous  or  foreign  mass  embedded  in  the  tissues,  is  probable  froaJ 
the  fact  that  tlie  locnl  irritatif)u  exeitctl  by  the  mere  presence  of  sucbll 
tumor  would  be  equally  great  in  otliers,  such  as  lipomata,  enchondrM 
mata,  exostoses,  &c.,  iti  which  it  is  certainly  not  observed.  It  mit4J 
therefore  be  due  Lo  the  second  of  these  causes,  viz.,  the  demand  ro«(li1 
by  an  intle|>enilent  organism  having  an  inherent  active  vitality,  capaUld 
of  self  support,  yet  drawing  its  nourisliment  from  the  jiarts  amon;i:iQ 
which  it  lies  imlx?dded  ;  and  certainly  this  active  arterial  supply,  tl'lfl 
great  :iMIiix  of  blood  evidently  required  by  the  tumor  for  its  nutrili'*! 
and  dcvelofiment,  and  supplied  liy  Jin  active  hypeneraia  of  the  neiglil'iH 
ing  parts,  is  scarcely  compatible  with  the  idea  of  cancer  being  an  «*'H 
dence  of  senile  degeneracy  of  organs  or  their  tissues,  but  rather  tliat  Id 
is  an  active  independent  organism,  full  of  the  vigor  of  an  indepcn*lti»« 
existence,  and  requiring  a  free  atHux  of  blood  for  its  nutritive  gro«slj 
9nd  highly  complicated  development.  It  ia.  1  think,  viewed  from  lliil 
point,  a  strong  additional  argument  in  favor  of  the  primary  local  ori^ 
nation  of  cancer.  I 

2.  Tlte  second  important  point  in  connection  with  the  structnrfi  0^4 
cancerous  tumor  is  the  absejice  of  an  enofloping  capaut*:' ;  unlike  alrnnll 
every  other  tumor,  it  is  not  in  any  way  enryste*!  or  encflp^uled.  Tlwll 
is  consequently  no  barriers  between  it  and  the  tissues  in  which  it  in  dfl 
posited  ;  nothing  lo  limit  its  extension  into  and  its  absorption  of  wi 
conversi(»n  into  its  own  structure  of  the  contiguous  ttAsnes.  I 

The  very  smallest  scirrhous  tumor — one  not  larger  than  a  pio'alifa'^H 
that  can  l*e  picked  out  of  the  scattered  tubercles  that  will  somebinj 
disseminate  themselves  through  the  skin  in  the  neighl>orhood  of  a  »cm 
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Bitons  ntftss^  is  mb  Hestiluto  or  a  capsule  or  of  Any  kind  of  limiting  enve- 

^■ope  aronitd  it,  or  of  burner  thrown  out  by  th(*  neighboring  tissue,  as  is 

H|ho  largest  cnncer.     So,  doubtless,  ^ould  be  such  a  tumor  Ironi  the  very 

fir»t  buiir  of  its  formation,  nhilst  yet  iiivi»ible  to  tlie  naked  eye,  and  only 

a  minuie  microsoo|>i(*al  I'ody  iinplant^'il  on  llie  tissues.     And  yet,  from 

Kic  very  first  moment  that  a  cancer  exists  as  sucli,  it  must  ha  presumed 
)  consist  of  those  three  clemenis  ihnt  conjointly  enter  into  the  f«)rma- 
lion  of  all  cancers,  and  tlitit  connlitute,  not  singly,  but  by  their  combi- 
nation, a  cancer,  viz.,  cell,  strom.i,  nnrl  cnnccr-juicc. 

What   circumstances  or   conjunction  of  circumslances  can  possibly 
favor  more  highly  the  ditrusion  throughout  the  neighboring  tissues  and 
of  the  whole  system  of  a  primary  growth  thus  constituted,  stimulated  to 
rapid  growth  by  an  Hctive  arterial  supply,  than  the  want  of  a  capsule? 
This  absence  of  ciipsule  may  lead  to  a  mneh  earlier  contamination  of 
^^issues  and  of  constitution  than  is  generally  supposed.     We  know  well, 
Hbecuuse  we  have  evidence  easy  of  verification,  how  early  alter  its  forma- 
tion a  chancre  will  infect  not  only  neiglii>onng  lymphatics,  but  will  con- 
lauiinate  the  whole  system  with  iis  specific  virus.    But  we  do  not  know, 
and  there  is  in  the  present  stat«  of  science  no  possibility  (»f  nscertidning, 
how  soon  afler  its  first  fornnktion,  whilst  still  a  microscopical  nodule,  a 

ipancerous  tumor  may  begin  to  shed  its  wandering  cells  into  neighbonng 
kreolar  spaces,  to  diffuse  or  transude  its  juice  into  contiguous  lymph- 
ilics.  from  the  very  first  day  of  its  formation^from  the  very  first  of 
^he  multiplication  of  itscelU — that  highly  organized  but  fatal  migrating 
Dell  may  have  started  on  its  travels  into  areolar  spaces,  carried  on  by 
Ama'boi<l  movements,  hut  capable  of  self-support  whenever  arrested, 
there  itevelopiiig  by  iiu  inherent  an<l  active  vitality  of  its  own  ;  exciting 
the  neighboting  Hiteries  lo  fnrniHli  it  with  an  ever  increasing  vancn- 
larily,  and  in  its  new  habitat  developing  into  a   fresh  cancerous  centre, 

Spable  in  its  turn  of  the  same  process  of  midtiplication  and  of  local 
fcction,  which  may  be  indefinitely  extended;  cai>ablc  also,  probably, 
H^ntry  into  the  vessels,  of  being  carried  through  them  to  distant 
gaiis,  ftnd  deposited  in  them,  like  pyaemic  eml>oIa,  forming  centres  of 
arreat  and  of  deposit,  and  of  multiple  and  new  growths  in  the  lungs  or 
liver. 

It  is  this  early  and'  rapid  tendency  to  the   dissemination  of  cancer 

» consequent  u))oti  the  want  of  an  enveloping  capsule,  that  leads  lo  the 
•npposition  of  its  being  eonstituttonnl.  for  the  system  may  become 
permeated  by  cells  shed  from  the  parent  primary  tumor,  bi-fore  this  has 
attained  sullicient  size  to  attract  serious  attention,  if  indeefi,  it  has  been 

fobserveil  at  all. 
But  cases  frequently  occur  in  which  cancer  can  l>e  distinctly  traced  to 
some  local  cause,  being  immediately  occasioneit  Ity  a  bl(»w.  injury,  or 
Other  violence,  or  by  a  long-continued  irritalicn  of  the  |>art  that  event- 
ually becomes  affected.  Thus  a  blow  on  a  woman's  breast  may  give 
rise  to  cancer  of  the  mamma;  and  the  irritation  f>f  a  broken  tooth  m.iy 
oci'asion  it  in  the  ton<iiue.  it  is  tlisputed  whether  external  causes  of 
this  kind  can  give  rise  to  the  production  of  cancer,  without  the  previous 
existence  of  constitutional  predisposition.  That  cancer,  even  when  ap- 
parently excited  by  local  causes,  may  in  reality  be  of  constitutional 
origin,  cannot  adndt  of  a  doubt ;  more  especially  in  those  cases  in  which 
it  is  hereditary,  or  in  which  it  makea  its  appearance  almost  simultane- 
iou»i|y  in  different  parts  of  the  body,  with  a  strongly  marked  cachexy. 
'But  in  many  other  instauces  it  certainly  apfwars  as  if  it  were  strictly 
local  in  its  origin,  as  when  it  slowly  occurs  after  the  infliction  of  some 
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violence,  ftnd  witliotit  any  evidence  of  constitatioiiAl  dieturbnoce  or  coo- 
lainitialion.  We  cc)inin4Jhl3'  see.  fur  inslAiiee,  ft  woman  in  perfivta  lienUli 
receive  a  l)tow  upon  Lite  breast,  whioli  gives  rise  tu  some  j>H»sing  iiieon- 
venionee  at  the  lime;  nfter  a  lapse  of  some  months,  tliongjh  still  with  m 
nnimimired  state  of  health,  slie  notices  a  smnll  hard  lump  Thia  evt^nt- 
iially  proves  to  be  a  scirrhous  tumor.  It  may  continue  stalionn 
but  blowly  increase  for  raontha  or  yeara,  until  the  turning  point  - 
at  which  tlie  disease  begins  to  contaminate  the  skin  or  tlie  )y^)phatlCl^ 
and  to  be  carried  into  the  system,  pntdncing  cachexy  and  g^iving  riaeW 
a  tendency  to  the  production  of  those  secondary  deposits  of  which  we 
shttll  speak  presently.  In  such  ft  ease  as  this,  it  is  impossible  to  look  on 
the  cancer  as  of  constitutional  origin — that  is,  as  arising  (Vom  a  m.iiiilWi 
pre-existent  morbid  condition  oftlic  blood.  Still  it  is  ditncult  to  uud^r- 
Bland,  why  an  injury  shonbl  in  one  i^erson  be  follower!  by  mere  hypenf  mi* 
and  the  contsequeut  trauisitory  disturbance  of  the  nutritive  changritin 
the  part,  while  in  another  tlie  same  injury  is  followed  by  cancer.  Wc 
know  that  an  exudation-corpuscle  or  a  pus-cell  is  tlie  result  of  striclW 
local  action ;  and  wt*  know  also  that  all  persons  are  liable  to  the  form*- 
tion  of  these  under  favurahle  conditions.  It  is  true  tliat  we  are  tgoonal 
of  the  manner  in  which  a  cnucer-i^crm  can  he  produced  by  the  locil 
action  of  the  part  in  which  it  is  generated,  but  we  iire  as  little  ticquuintL-i 
with  the  easentiul  mode  of  prmhiclion  of  the  exudatiun-ecll  or  pus-c'-r- 
pusde,  which  we  know  to  be  the  result  of  strictly  local  action;  and  it 
seems  to  me  that  the  difllculty  is  in  no  way  stdved,  but  simply  pnilieil 
back  a  step,  by  the  attempt  to  prove  that,  in  all  cases  of  eancer-foniia- 
tion,  a  special  condition  of  the  blood  must  exist,  which  impresses  Ititf 
cancerous  character  upon  local  actions  taking  place  in  the  syi^tem.  We 
only  know  that  it  is  not  every  one  who  is  lial>lc  to  the  formation  of 
ciinccr;  nnd  hence  it  is  not  very  easy  to  understand  how  it  slnndd  oriH*, 
unless  there  was  some  tendency  to  its  formation — some  condition  of  iltc 
b<»dy  or  of  tlie  part  favoring  the  production  of  those  form^  of  growili 
which  Constitute  the  disease.  This  con<lilion  may  l)e  one  of  such  low 
intensity  that,  as  far  as  regards  the  practical  question  of  the  result  of 
removal  of  the  tumor,  we  may  regard  the  disease  occurring  in  th«cir- 
cnmslancos  here  considered  as  strictly  local  in  its  early  stages,  and  m.iP 
expect  that  the  removal  of  the  local  disease  will  lie  followed  by  h  worn 
or  less  prolonged  interval  tinting  which  the  patient  shall  remain  in  gowl 
health,  until  perhaps  the  disposition  to  the  formation  of  cancer  slinll  titvp 
gained  sutUcient  intensity  to  again  manifest  itself,  either  sponiancotuly 
or  as  the  restdl  <d*  some  fresh  form  of  irritftlion. 

Secondary  Deposits  of  Cancer A  cnncer  never  remains  tU- 

lionary.     It  may  progress  slowly  or  njnltiply  rapidly.     But  whethvrit* 
progress  l*e  slow  or  rapid,  it  is  constant. 

The  primary  cancer  lias  a  tendency  to  midtiplication,  as  well  M  to 
vegetative  development  of  tlie  original  tumor. 

This  multiplication  of  the  primarj'  growth  constitutes  the  sccondnry 
deposits.     These  may  take  place  in  three  ways  or  rather  silnations. 

1.  In  the  lymphatics  and  glands  loading  from  the  primary  growth. 
The  secondary  deposits  so  formed  are  due  undoubtedly  to  direct  ah^^rp- 
lion  of  cancer-cells  or  cancer-Juice,  and  their  deposit  in  the  neigldM>niig 
lymphatics. 

i.  Primary  cnncer  may  multiply  itself  locally  by  the  formation  of  nK>f» 
or  less  numerous  deposits  in  the  neighboring  cellular  lisstie,  eiich  \mn$ 
a  separ.ite  nucleus  or  centre  of  new  cancer-growth.  This  mode  of  •p*'"''' 
dary  deposit  may  i>oasibly  bo  due  to  the  cancer-cells  being  capahlc.  nk« 
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the  white  Moo<1>corpiisclo6,  of  nmoBl>oid  movements,  8TifI  thus  trftvelliiig 
into  ncigUboriiii^  onnncctive  tissue  spaces  by  their  own  power,  there  to 
furiu  new  c^^iitrus  oftlitiease 

3.  The  secoiulnry  (le[MJ8tt  may  occui*  in  internal  organs. 
The  viscera  whicl»  are  most  liable  tn  become  the  sent  of  aeconflftpy 
deposits  are,  Hrst,  the  liver,  and  next  the  hitiirs.  The  cause  of  these 
deposits  is  somewhat  obscure.  Paget  is  of  opinion  that  in  some  cases, 
wliere  a  rapid  mnlliplicalion  of  cancers  takes  place,  this  may  arise  from 
an  increase  in  the  cancerous  diathesis  or  morbid  condition  of  the  blorid. 
Bui  he  Itelieves  that  in  most  of  ihese  ca.sen  there  has  been  a  conveyance 
of  cancerous  material  by  the  blood,  in  the  form  of  emlwla;  and  l)e  sup- 
polls  this  view  by  refetring  to  the  analogy  pointed  out  by  WaUhe  as 
existing  between  the  secondary  deposits  in  cancer  ami  tiie  secondary 
abscesBes  in  pyfcmia;  the  liver  and  lunt^s  in  both  cases  bein^  principally 
affected.  He  refers  also  to  a  case  of  cancer  of  the  liver,  where  the 
growths  were  colored  yellow  by  the  bile,  and  in  whicli  he  found  can- 
cerous growths  of  the  same  color  infiltrated  in  the  luni<9.  This  view  is 
supported  by  the  very  important  observation  of  Moxon,  that  in  primary 
cancer  of  the  rectum  he  has  aclually  found  in  the  secondary  deposits  in 
the  liver  evidences  of  the  rectal  origin  of  the  deposit,  in  the  transference 
witti  it  reseinhlinu;  those  of  the  rectum  structures,  such  as  Licl>erkiihir9 
follicles,  in  the  secomlary  cancerous  hepatic  jjrowths.  So  also  in  osteoid 
we  find  the  secondary  deposits  in  the  lungs  of  a  bony  character.  Pasjet, 
however,  thinks  that  it  is  not  necessary  to  suppose  that  entire  cancer- 
cells  are  thus  transferred;  cancer  juice,  or  minute  fragments  of  cancer- 
plasma,  ma}'  be  as  efficient  as  entire  cells.  Virchow  considers  that  the 
fact  that  the  secondary  deposit  does  not  necessarily  occur  in  the  organ 
through  which  the  blood  must  first  pass,  militates  against  the  theory 
that  cancer-cells  are  carried  onward  by  the  circulation,  and  become 
impacted  in  the  smalk*!'  vessels  of  the  part,  in  the  manner  of  embnla. 
He  inclines  to  the  belief  that  the  cancerous  juices  are  absorbed  and 
enter  the  circulation  either  directly  l»y  the  veins  or  indirectly  through 
the  lymphatics,  and  that  they  give  rise  to  changes  in  the  nutrition  of 
certain  parts,  leading  to  the  development  of  cancerous  growths.  But 
tliis  question  iiecossarily  involves  the  whole  doctrine  of  the  formation  of 
secon<Iary  deposits,  whetlier  cancerous,  sarcomatous,  cnehondromatous, 
osteoid,  or  pytendc — arc  they  the  con»equcncc  of  specific  emhola,  or  of 
cbange-i  wrougiit  simply  by  the  absorption  of  the  fluid  constituents  of 
these  diseases  t  I  incline  to  the  former  view,  and  look  on  these  secondary 
canc4.'rouH  deposits  just  as  I  do  the  pyfemic  as  the  direct  result  of  cm- 
liotism  of  a  specilic  character  in  one  c.*ise,  of  a  septic  in  the  other.  This, 
bowever,  is  at  present  all  mutter  of  hypothesis.  So  far,  however,  ts  cer- 
tain, tliat  in  wliatevcr  way  we  suppose  the  secondary  deposits  to  be 
formed,  we  may  safely  assume  that  their   presence  indicates   tha*  the 

jk)'steni  is  charged  witli  the  material  of  cancer,  and  that  the  disease  is  no 

longer  limited  to  the  spot  in  wliicli  it*flrst  ap[>eared. 

Trkatment  of  C'anceh. — The  treatment  of  cancer  will  necessarily  be 
in  a  great  measure  dependent  on  the  view  that  is  Uvken  of  its  origin. 
The  constitutionalists  would  necessarily  and  naturally  endeavor  to  dis- 
cover some  method  of  preventing  the  development  to  or  of  eradicating 
that  blood-poison,  or  tliat  general  tendency  which  they  supp  )sc  under- 
lies tlie  local  affection,  and  to  lead  to  its  evolution.  They  would  neces- 
sarily discard  operation  as  being  nut  only  useless,  but  erronujus  in 
principle — as  erroneous  as  it  would  be  to  amputate  the  fo  )t  to  relieve 
or  cure  the  gout.     The  loealista,  oa  the  other  hand,  necessarily  rely  on 
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tlie  removal  of  the  primnry  locnl  disense  at  as  e 
ns  llie  *>n\y  mentis  of  preventing  aocondftry   deposits,  nnd  cnn'- 
conetiuilional  inlVtlioii.     Hence  the  (liscussiion  as  to  tbe  origin  o! 
lifls  n  most  inii>f>rt.int  jirnoticnl   lionrinij;  on  tiic  IrcftimcMt  of  llic  •!, 
All  Curative  Constitutional  Treatment  ia  certainly  utt^  ' 
loss,  no  constitutioiinl  remedies  (ip])enring  to  exercise  any  materii 
,^nce  on  this  diseiise.     I   nin  not  acquainted  with   any  case  of  r    , 
jpither  fi'om   my  own    observaliona,  Irom  convorHation  with  other  Sur- 
!|jeon9,  or  from  imMished  statements,  that  atford  satisfactory  evidence  of 
cure   by  an  internal   remedy.     It  is  true  that  mnny  so-calti'd  cafi*'^  of 
cancer  have,  at  varions  times,  been  staled  to  Imve  been  cured  by  dllTtT' 
cnt  medicines;  but  it  miisi  be  borne  in  mind  that,  in  a  less  eulvanced 
Btftlo  of  pailiobigicnl   knowledge  timn  extsis  at  the  present  day,  al«io»t 
nil   hard  clirfmic  tumors  were  called  ''  scirrhous,"  and  many  intrai-tstili* 
ulcers  "canuera";  miHtakes  which  are  not  nnrreqnenlly  commitlt  '. 
sometimes  unavoidably  so,  even  wiih  the  improved   means  of  di   _ 
that  we  at  present  possess.     Not  one  of  the  maiiy  remeilies  that  liuvi: 
been  vaunted  ns  being  specific  in  this  disease,  and  by  which  ciire^  liavr 
been  staled  to  have  b4'en  ctTecte<l,  has  retained  the  confidence  '»f ' 
fession,  or  ha^,  on  further  trial,  corresponiled  in  itn  etfccls  to  lti> 
menls  of  Ihohe  who  introduced  it.     1   therefore  think  it   but  w 
time  to  diiiicuss  the  snpiHtsed  advantage  to  be  derive*!  fn*m  h* 
snngninaria,  condnrango,  iron,  arsenic,  iodine,  cod-liver  oil,  or  lemrtO- 
juice,  in  the  treatment  of  cancer.     Dtil  ttiough  curative  treatment  cah 
ctfeci  nothing  in  thc^e  cases,  mticli   may  be  cjfected  in  casc!«  that  do  n^t 
admit  of  oi>cration  towards  retarding  the  progress  of  the  rlineade  bypf^ 
per   Patliaiive    Trralmeni.     With    this  view,  the  iliet   should  be  mill, 
nutritious,  easy  of  digestion,  unHimulating,  and  sufficient  to  **upport  iht 
fittX'u^^th  under  tbe  wcnring  inllueuce  of   pain  nud  diachari^e;  and  Ihc 
preparations  of  opium,  of  coninm,  and  nf  hyoscvamiiH,  must  h*    ' 
administered  in  order  to  relieve  the  patient's  sulferiu^^tf,  and  to  j 
rest. 

The  Ijocal  Means  are  those  upon  which  tbe  Surgeon  justly  plum 
the  ehief  reliance  in  these  aflccLions.  The  Palliative  Looal  Treat- 
ment consists  in  the  use  of  means  calculated  to  i-et.nivl  the  growth  of 
the  tumor,  to  lessen  the  pain  atten*liug  it,  iind  to  remove  the  fVrtor  llj*l 
arises  if  it  be  ulcerated,  in  order  to  prevent  the  rapid  exten«i^>n  of  th» 
tumor,  it  is  of  great  importance  to  subdue  all  local  excitement  wittiin 
ami  nround  it;  in  propnrtion  to  the  amount  of  action  existing  in  llw 
part,  the  disesHC  will  usually  extend  with  rapidity;  any  inrtiunmntorT 
condition  of  the  neisliboriut;  tissues  being  especially  pri'jufbei.il  in  tliis 
respect.  Hence,  in  these  circumstances,  the  oecasional  application  if* 
few  leeches  will  often  be  of  considerable  service.  Xo  eounter-irrilntion, 
however,  ought  to  bo  en»plnye<i  in  the  vicinity  of  the  cancerous  part,  m 
it  only  excites  action  in  and  around  it,  ami  hastens  the  process  of  tll^«r^ 
ation;  the  skin  especially  is  apt  to  become  rHpi<ily  inliltrnU'il  bv  *''* 
cancerous  disease  under  it,  if  irritated  by  the  application  of  t'ldiuc  su'l 
Other  .slimulnutB.  If  the  tumor  l»e  painful,  an<]  the  ^kin  coverini;  it  *'ill 
unbioken,  great  relief  may  be  obtiiined  by  the  application  of  lul 
plasters.  In  some  caseb  I  have  found  powdered  coninm,  epi' 
cottim-wadding,  useful  in  the  same  way.  As  it  is  of  importance  tnp^ 
vent,  as  long  ns  possible,  any  breach  of  surface,  the  application  of  lli*«< 
sedative  plasters  and  i»owdei*8  should  be  persevered  in  with  the  view  of 
»npporting  the  integument.  The  local  application  r^^  ice,  so  as  to  frrt*« 
the  lumormore  or  less  completely,  has  been  recommended  by  J.-Arnoti; 
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^Bt  mn.Y,  po^<iiWy.  In  some  Cfines  rptarrt  the  growth  or  lessen  the  pnin,btit 
^Blicre  is  no  evitlom-e  t'>  ^Iumv  thnt  it  vnn  he  consideretl  as  ft  ciirntivo 
^B^ent.  WIuMi  the  tumor  is  ulcenitcd,  the  tVutor  must  Itu  ttiininishcd  hy 
^Klie  appliontion  of  wenlc  soliilions  of  the  chloride'*,  of  ehlornlum,  or  of 
^WDonrly's  disinriK'tftnt,  to  whifli  opiates  may  he   advunlflgeuufily  adde<l 

with  ft  %MPW  of  lessenina:  tlir  pain. 

The  Curative  liooal  Treatment  of  cancer  embraces  tliree  methods, 

r^7..:  deatPUftion  liy  caustics;  ahsorptioii  hy  pressuro ;  ami  removal  by 

Itlie  knife.  All  tlie*e  local  muans  are  eraploye'l  on  one  principle,  viz., on 
klie  soppoaitioii  that  the  oiinceroiis  tumor  wlVmhitis  proposed  to  destroy, 
|t<t  nbsoih.or  to  extirpate,  is  prinirtrtly  a  heal  disease:  thftt,  if  this  local 
Ibnalady  can  be  removed  sutHcieiilly  early,  consiitutioiial  inCeeliou  may 
lie  prevented  ;  and  Llint,  evon  if  this  have  to  some  extent  laken  place, 
Kktal  uonlamrnation  of  the  system  mav^  be  retardwl  by  tlie  removal  of 
the  local  Sonne  of  timt  constitutional  infection. 

The  great  olijcction  tliat  has  been  nrged  against  operating  In  this  dis- 
pflsc  iSf  that  cancer  l>eing  assumed  to  lie  from  tlie  Qrst  a  contititntional 
nlfcction,  it  is  n-ueless   lo  remove  the  local  Inmor,  leaving  the  constitu- 
tional vice  unrelieved.      If  this  ot'ji*ction  weii?  tenable,  it  wouhl  apply  to 
klhe  removal  of  cancers  in  any  way  t  fl'id  would  have  as  ranch  force  against 
removing  cancerous  growth  by  caustic,  by  pressure,  or  by  congelation, 
bs  aj^ainst  extirpaiini;  ihcm  by  the  simpler  and  speedier  means  of  the 
knife,  and  in  fact   must  lead  to  the  concltisi*tn  that  none  bnt  local  pal- 
liatives are  proper  in  this  diftease.     For  such  an  argument  as  this  to 
have  any  v«ltie,  it  must  first  l>e  shown  that  cancer  is  always  nb  vritfineti 
^Bdiseaije  depending  on  the  actual  presence  in  the  l)lood  of  a  certain  mor- 
^■hid  maierini,  and  that  it  is  not  in  many  cases  priniaHly  local,  in  so  far 
^■tbat  any  tendency  to  llie  formation  of  cancer  has  strictly  limited  its 
^P^'tion  to  the  part  where  we  Had  the  cancer  develo[)ed      The  artrnmcnts 
wln'cli  have  already  been  atldnced,  however,  and  the  results  of  experience, 
appear  to  me  to  be  conclnsive  as  to  cancer  beiui^,  for  all  surgical  pur- 
p<ises.  primai-ily  a   local  disease,  and  only  bect)min<;:  constitutional  se- 
con<larily  by  fontamination  of  the  blood  and  absorption  into  tlie  system, 
and  consequently  to  Justify  operation  for  the  removal  of  cancerous  tumors 

I  in  Kuilable  cases. 
Caustics. — The  employment  of  enustics  for  the  destruction  of  can- 
ters has,  in  all  ages  and  countries,  been  resorted  to  by  empirics,  who 
|>rofeys  to  remove  Inmors  of  a  rnalij^tiant  natiii'e,  by  secret  nmiedies,  less 
painful  and  more  elfectnal  than  the  knife.     As  their  application,  to  use 
Velpeairs  expression,  reqnbea  neither  a  knowledge  of  anatomy  nor  of 
ipcrative  surcery,  these  remedies  have  always  been  popular  with  many 
bo  have  neither  the  knowledge  nor  the  skill  to  use  the  knife      In  this 
ti»iintrv,  however,  they  have  never  enjoyed  any  very  extended  reputa- 
tion ;  and  in  fact  they  have.  |>erhap9,  not  Jteen  lei^iliuiately  employed  to 
;he  extent  that  they  deserve,  especially  in  idceraled  and  recurrent  can- 
's, or  in  tliose  so  situated  on  the  skin  and  muco-cntaneous  surfaces  as 
not  to  admit  of  being  very  readily  or  safely  extirpateil  by  operation. 
^_      The  grent,  objection  to  tlie  use  of  caustics  has  Iwen  the  severity  and 
^■the  continuance  of  the  pain  induced  by  them,  which  lasts  not  only  for 
^Bhonrs,  but  for  days — more  intense  and  prolonged  than  any  nccn^ioned 
^■Iby  the  knife;  and  as  it  is  usually  nei'essarv,  in  order  to  destroy  effect- 
tially  the  morbid  growth,  to  I'epeat  the  application  of  the  caustic  several 
times,  the  surfering  is  often  greater  than  the  most  resolute  patient  can 
Bubmit  to. 

The  chief  argument  in  favor  of  the  use  of  caustics  is  the  statement, 
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that  cnncers  thus  destmyed  are  less  \in\*\e  to  reciirlhan  vrUen  exlirpiitc*! 
hy  the  knife.  There  is,  however,  no  positive  evjiK'nce  IwCore  iis  in  proof 
of  lliK  tnitli  of  lliis  opinion.  It  is  not  improbnltje  that  the  chemitjil 
notion  (if  the  caustics  nmy  extend  so  widely  into  neighboring  tissued  u 
to  destroy  or  rentier  unpro<1tictive  the  cftncer-eells  or  cftnoeroiis  pln^/uA 
by  wliifli  they  are  iii(il(r:tted,  and  on  the  development  of  which  the  local 
recurrence  ul  the  disease  depends.  Bui  it  in  impossible  to  bclit;\e  that 
the  mere  method  of  rcmovtd  of  the  loeal  disease  can  inllueocc  the  coq. 
biilutional  nature   of  the  uancer.      If  &ei'on<lary  infeetion    have   takra 

1)laee,  it  can  signify  very  little  whether  the  local  disease  be  extirpated 
)y  the  knife  or  hy  oauetics.  Jf  no  cachexy  exist,  it  appears  to  me  tlial 
the  patient  must  be  oqtndly  -^afe  in  whatever  way  the  loi-al  disease  is  i%- 
niovfd»  providvd  it  be  thoroughly  and  etiectnally  extirpated.  Another 
fldvantngc  urged  in  favor  of  caustirs,  in  the  correctness  of  which  Vel- 
pcati  ncf^piiesi-es,  is,  that  enlarged  lym[>hatic  glands  are  more  likely  tu  go 
down  under  their  usu  than  when  the  primary  cancer  is  exLiipated  hy  llie 
knife.  JSouie  of  the  ndvocatos  of  the  use  of  caustics  in  Uie  treattuunt  of 
cancer  pretend  that  the  particular  agent  employed  exercises  on  the  mor- 
bid sLrut-ture  a  specific  action,  whicli  is  confltied  lo  it,  and  does  not  ex- 
tend to  the  neighboring  healthy  tissues.  But  tliis  assertion  is  eiilirdj' 
destitute  of  foundation. 

The  caustics  that  have  been  and  that  arc  employed  In  the  irc-atnent 
of  cancers  are  very  various.  They  c4innot  be  used  indiscriminately,  and 
consequently  we  must  briefly  consider  them  separately. 

1.  The  vojicentrated  miut-ral  acitis^  es|3cciaHy  the  fuming  nitric  and 
anhyiirous  sulphuric  acidH,  nre  often  advantiigeously  employed.  The 
couceuliated  nitric  acid  mny  be  usefully  applied  to  small  supt-rficial  catw 
cerous  ulcers;  it  rupidjy  destroys  the  tissues,  and  does  not  spi^ad  too 
widely,  but  it  is  not  potent  cntMigh  for  the  destruction  of  tumors.  The 
glacial  sulphuric  acid,  nuide  into  a  white  pawte  with  asbestos,  as  use<i  hy 
Michel,  or  rubbed  into  a  black  [»aste  witii  powdered  saffron,  is  the  oau* 
tic  which  Velpeau  extols  as  tlie  most  efficient  in  cancerous  tumors,  matt 
particidarly  those  of  a  fwngatingor  blt'cding  kind.  Ic  converts  tlie  |uirt 
to  which  it  is  applied  into  a  thick,  hard,  carbonised  es<!hnr,  with  but  lillU 
surrounding  intlammalion  ;  and,  as  its  action  is  rapid,  the  pain  is  nol 
prolonged.  Ou  the  separation  of  the  hard  slough,  a  healthy  granulatiug 
cavit)*  will  he  left,  wliich  cicnlrises  rapidly  with  m\ich  cnutractifm.  Il 
alsoacLHas  a  Inemostatic,  ntpidly  shrivelling  and  drying  up  large  bleed- 
iDg  and  discharging;  fungi. 

2.  The  cauKtic  aH'ohen^  especially  potash  and  lime,  either  alone  or  la 
combination,  in  the  shape  of  the  Vienna  paste^  or  fused  into  atiek*,  an 
very  energetic  in  their  action  ;  luit  they  have  tl  e  disai  I  vantage  of  sprvad- 
ing  witlely  if  applied  to  a  large  surface,  and,  by  softening  or  disaolvio^ 
the  parts,  giving  rise  to  a  tendency  to  Inemorrhage,  They  may,  hot^ 
over,  be  advantageously  applied  to  brardl  cancers  of  the  face. 

3.  Various  mineral  .^alts^  more  particularly  the  chloriiles  of  antimony, 
zinc,  and  bromine,  the  acid  nitrate  of  u)ercury,  and  arsenious  acid,  an 
often  employed  with  much  success  in  the  treatment  of  cancerous  ali-cn 
and  growths. 

Of  the  various  chhridei*,  that  of  zinc  is  the  most  useful.  Thl"  '•  «•►- 
plied  hy  being  made  into  a  paste  containing  one  part  of  the  chh 

fViur  parts  of  dour,  moistened  with  a  little  water,  or  by  the  pure  k" 

slightly  moistened  Ijcing  spread  on  strips  of  lint.  J I  must,  in  onler  to 
act,  be  ai'plicd  to  a  raw  surface:  hence  il  i-s  customary  fir*l  to  ■'  '"  " 
the  skill  with  nitric  acid,  and  then  to  apply  the  chloride.     C:> 
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stntea  thnt  a  pn^te,  made  of  equal  parts  of  tlio  oliloritlc  nml  of  floui',  four' 
lines  in  tliioknrss,  antl  appIitHl  foi'  forty-eight  hours,  (leslrovs  tlie  part* 
^to  the  depth  of  an  inch  and  a  lialf.  WhiMi  of  lens  strength  anfl  siihaiance, 
its  aelioti  is  proportionatoly  limited.  There  are  two  methods  hy  wldch 
a  tumor  may  be  atlnrked  and  destroyed  hy  ciuislie  paste:  either  at  or 
from  the  circiimrereiice,  or  from  liie  centre.  When  the  tumor  is  large 
nnti  rapidly  growing,  it  may  Im  most  advantajjeously  fjestroyed  fV(Mn  the 
cirrumferenee,  at  its  jnnetion  with  the  healthy  tissues.  This  may  bo 
done  by  the  plan  adopted  by  Maisonneuve — of  making  tlie  pnstc  into 
small  stiolcs,  or  pencils,  which  are  pushed  deeply  and  at  short  intervals 
into  the  substance  of  the  tumor  around  its  circumference,  so  that  its 
issue  l>econU's  penetrated  by  the  action  of  the  caustic  in  all  directions, 
find  its  vitality  thus  rapidly  <lestroyed.  In  sfnatl  tumors,  and  those 
that  grow  with  less  rapidity,  in  whicli  there  is  no  great  risk  of  the  ra- 
pidity 4if  their  growth  overtaking  and  passinjf  beyond  the  destructive 
effects  of  the  caustic,  the  paste  may  be  applied  to  and  around  the  centre, 
and  the  disease  in  this  manner  t*xtirpated.  In  other  cases,  the  tumor 
may  l>e  deeply  ami  rapidly  attacked  bv  applying  a  layer  of  the  chloride 
of  zinc  i>nste  over  the  whole  of  its  surfiice.  The  slongti  produced  hy  this 
upplieation  is  then  incised,  or  scored  longitudinally  at  equal  distances  of 
alfout  half  »n  inch,  until  the  p:irts  beneath,  to  wliich  the  caustic  has  not 
penetrated,  are  reached  by  the  incisifms  so  made :  pieces  of  lint  covei-e*! 
"With  the  deliquesced  chloride  are  put  into  them,  and  afterwards  fresh 
iiicisirms  are  mode  until  the  cauterising  influence  has  extended  to  the 
bottom  of  the  tumor,  which  finally  sloughs  out  in  a  mass.  Of  the  utility 
of  the  chloride  of  zinc  as  a  caustic,  tliere  can  be  no  doubt;  but  the  chief 
tbjeolion  to  its  use  lies  in  the  intensity  and  continnatice  of  the  pain 
occasioned  by  it.  This,  however,  may  be  lessenetl  by  an  admixture  of 
about  a  sixth  part  of  morphia,  or,  as  L.  Parker  has  suggested,  by  freezing 
the  part  l»efore  the  caustic  is  npplicd,  and  continuing  the  applioatiou 
of  the  frigorific  mixture  during  the  time  of  the  action  of  the  caustic. 
LandolH  has  recommended  tlie  use  of  the  chloride  of  bromine  in  combi- 
nation with  those  of  gold  and  zinc;  but  this  caustic  does  not  ap|)eur  to 
>osftesA  any  decided  advantage  over  the  simple  chloriile  of  zinc,  and  is 
■objectionable  on  account  of  Die  fumes  evolved  duriug  its  use* 

Ar^t^nic  exercises  a  (>owerfid  action  upon  cancerous  growths,  and  is 
tbc  chief  ingredient  in  many  of  the  secret  preparations  used  by  empi- 
ric*; it  is,  liowever,  a  dangerous  agent,  and  excites  great  inflammation 
and   pain.     If  too  freely  used,  it  may  in<lucc  poisoning,  and  not  a  few 
deatlis  have  resulted  in  this  way;  it  should,  accordingly,  not  be  applied 
^■pt  any  one  time  to  a  surface  exceeding  a  shilling  in  size.     The  most  con- 
^Virenieiit  mode  of  applying  it  appears  to  be  Manee^s  paste,  composed  of 
^Bone  p»rt  of  nrsenious  acid  to  eight  of  cinnabar  nnd  four  of  burnt  sponge, 
^Brubbed  down  to  a  proper  consistence  with  a  little  water. 
^B     Stiifjhate  of  zuir^  dried,  finely  levigated,  and  made  into  a  paste  witli 
^Bglycerihc,  or  an  ointment  with  lead,  has  l>een  \'<ivy  strongly  rccomtneu'ied 
by  Simpson,  as  one  of  the  most  ctHcienl  and  convenient  of  all  caustics 
in  rodent  anil  cancerous  ulcers.     In  action  it  somewhat  resembles  the 
chloride  of  zinc,  but  is  less  painful. 

Of  idl  these  caustics,  I  should  certainly  say  that  the  deliquesced  chlo- 
ride of  zinc  is  the  safest  antl  mo^t  etflcacious,  more  particularly  wlien  a 
^^oeirrbous  tumor  has  to  l»e  destroyed.     When  an  enceptmloid  fungus  h.as 
^bo  be  Attacked,  the  concentrated  sulphuric  acid  is  preferable,  owing  to  its 
^^ooagulating  and  hfleraostalic  properties.     When  small  cancerous  sores 
have  to  be  destroyed,  the  nitric  acid,  the  ar^nical  paste, or  the  chloride 
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of  zinc,  iDftde  into  a  paste  with  flour  aud  rooi*|>)iln,  may  rerj*  coore- 
oienllv  be  nse^l. 

Compression  is  a  pifln  that  Una  been  nltprnntply  fsreatly  extolled 
and  much  deprecinted.  It.  was  fully  Ir'ivd  at  lite  Middlesex  no»pil&l« 
l)y  Yoiins,  more  than  fifty  yoara  ngo,  nnd  niifavoniMy  reporti'd  u\)c>u 
by  Sir  (.'barles  Hell  at  that  time;  it  tronaiCf|nently  fell  into  disuse  in  thiii 
country,  bnt  was  revived  by  Recamier  in  Kranee,  and  empl<»yefl  Urgdy 
by  him.  AIMiotigli  he  puldiHlted  a  ravfiinble  ni^coniU  of  Uii8  practict^  it 
made  bnt  little  progress  amung»t  French  sur^ieons;  the  only  one  wbo 
seems  to  have  used  it  to  any  extent  being  Tnnehon,  who  einploywi  » 
peculiar  topical  medication  conjoined  with  it.  In  this  country  the  pmc- 
tioc  fell  into  complete  oblivion,  until  J.  Arnott  8ome  years  ai^o  invented 
a  mode  of  employing  pressure  by  moans  of  an  elastic  air-cushion;  siDc« 
which  time  it  has  l»een  often  employed  with  varying  degrees  of  succeaa. 

In  employing  pivssure,  Youn)^  principally  had  ret'onrse  to  pluoten 
anil  bandages.  Reoamier  u»ed  Ama<lou  apj)lie<l  with  an  claatic  roller; 
and  Tanchou  recommended  spring-padR,  under  which  small  bags  or 
pieces  of  cotton-wadding  impregimted  with  various  medicinal  substAnees 
were  placed,  so  as  to  protect  the  skin  and  act  upon  the  tninnr.  Arnotft 
plan  consisted  of  pressure  exercised  by  a  Mncintosh  air-lmg,  held  in  iU 
place  by  straps,  and  pressed  upon  by  a  tru.ts-spriiij:.  the  pressure  exer- 
cised by  which  was  made  to  vary  from  two-and.a-half  to  twelve  or  evea 
sixteen  pounds.  These  different  plans  sliouM  not  be  employed  indis- 
criminately, but  may  all  bo  of  service  in  particular  easen.  I  have  em- 
ployed ibem  all,  but  have  never  found  permanent  advantage  froin  uijrof 
them. 

The  first  question  that  necessarily  arises  in  reference  to  the  employ* 
ment  of  pressure  in  these  cases  is,  whether  it  can  effect  a  cure.  This  It 
could  only  be  expected  lo  do  by  producing  atrophy,  and  subsequent  nb. 
sorption,  in  the  strictly  local  forms  of  cancer  The  only  case  on  reconl, 
with  an}'  pretension  to  a  coniOusive  eluirncter  in  this  re^^poct^  is  one  ns 
laled  by  Walshe  in  his  excellent  Tn'aiiae  on  C'aiioer,  of  a  cure  of  a 
tumor  of  the  breast  believed  to  be  oancorons,  by  compression. 

But  even  this  instance  I  cannot  look  upon  as  by  any  means  conoln*iv«; 
for^  although  no  one  can  entertain  a  higher  opinion  than  1  do  of  itie  very 
remarkable  diagnostic  skill  possessed  i>y  Walshe,  yet  I  think  there  ean 
be  no  doubt  in  the  min<l  of  any  Surgeon  that  it  is  absolutely  im|Kiiistbta 
to  determine  in  many  cases,  by  any  amount  of  knowledge  or  skill,  the 
true  nature  of  a  chronic  tumor  of  the  hreast ;  and.  in  fnct.  the  mi>«t 
experienced  practitioners  frequently  find,  alter  the  removal  of  the  tumor, 
tliat  it  was  of  a  diflerent  ciiaiacter  from  what  they  had  previously  to* 
ticipated.  This  difUculty  attaches  to  Walshe's  case;  and  1  think  tfaat 
there  is  no  proof  that  the  tumor  of  the  breast,  which  uudorwcnt  abnorp- 
tion  under  the  pressure  of  Aruott's  apparatus,  was  of  a  truly  caucerotix 
nature,  and  that  it  was  not  a  chronic  mMmmaiy  tumor,  or  some  similxr 
growth  which,  as  every  one  knows,  will  disapiwar  under  this  kind  of 
treatment. 

But,  if  compression  cannot  ho  shown  ever  to  have  cared  a  cancer,  can 
it  not  retard  the  |)rogres8  of  this  disease,  or  relieve  the  suirering.t  atlco* 
dant  upon  it?  1  believe  that  in  some  caseA,  it  may  oertninly  do  Ixitb. 
thuugh  in  others  it  is  as  unquestionnbly  injurious.  It  appears  (»t;iH»ioi}* 
idly  to  retard  the  growth  i>f  the  tumor  wlicn  applied  in  the  e;ulv  -vlii^ei 
simply  by  preventing    its  expansion,  and   |}erhnps   by  eomi  • 

nutrient  vessels,  and  so  diminishing  the  supply  of  blood  &eri:  ; :! 
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y  CAnfting  absorption  of  sitrrounrlitig  iiiflamiuatoiy  infUtrntioa;  in  these 

'«sps  likewise  it  ivlicves  ftir  d  time  the  pain  Uy  lossonitig  tho  tiirgoHciMiee 

f  U»e  purl.     In  utlier  eases,  however,  I  liave  known  it  to  act  injuriously 

y  prehsinjd^  out  anil  ditfuHing  the  tumur  more  wiilely,  appearing  to  in- 

I'ease  the  tendency  to  implication  of  neiifh boring:  parts,  and  occasioning 

real  suffering.     When  llie  tumor  \n  ulcerated,  or  if  the  skin  covering  it 

inflnme<1,  pressure  cannot  be  employed  with  any  advantage;  and  most 

Miimonly  irritable  sensitive  patients  cannot  support  the  constriction  of 

he  chest  that  it  neceHHitntes. 

excision — With  reganl  to  the  question  of  removing  cancers  by  tho 

knife,  much  difference  of  opinion  exists  amongst  8ui'geon»;  for,  though 

all  deprecate  indiscriminate  recourse  to  ttiis  meann,  some  go  so  far  as  to 

dispute  the  propriety  of  ever  operating  for  this  disease,  whilst  others 

woidd  rpfitrict  tlie  operation  to  certain  cases  of  a  fiivnmble  character. 

These  divergences  ai-e  necessarily  of  considerable  importance,  and  require 

attentive  examination. 

The  objections  tliat  have  been  urged  against  the  general  propriety  of 
operating  in  cases  of  cancer,  do  not  apply  so  much  to  ihe  opcraliou 
itself,  the  risk  attending  which  is  not  greater  than  that  of  other  opera- 
tions of  similar  magnitude,  Init  are  lather  based  on  the  supitosition  that 
ancer  is  originally  a  constitntiounl  affection,  and  that  the  patient  is 
nnsequently  liable  to  speedily  suffer  from  a  return  of  the  disease,  so 
that  an  operation  that  is  at  least  unnecessary  will  have  l)een  perf«irnied. 
This  objection,  however,  as  has  already  been  remarked,  equally  applies 
all  other  means  of  local  removal,  as  by  caustics  or  compression,  as 
ell  as  to  extirpation  by  the  knife;  and  if  carried  to  its  logical  eouclu- 
ion,  must  necessarily  preclude  any  aLleuipt  at  removal,  by  any  means, 
of  the  looal  disease.  That  this  objection,  so  far  as  the  liability  to  return 
of  the  ennccrous  disease  after  operati()U  is  concerned,  is  to  some  deirreo 
a  valid  one  cannot  be  gainsai<l;  the  experience  of  all  Surgeons  tending 
to  establish  the  fact,  that  the  m:ijr»ritv  of  patients  operated  upon  for 
cancer  die  eventually,  and  usually  within  a  limited  time,  from  a  recur- 
rence of  the  disease.  Thus,  A.  C<x;per  slates,  that  in  only  nine  or  ten 
aees  out  of  a  hundred  did  the  disease  not  i*eturn  in  three  years;  and 
rudie  has  found  that  it  generally  proves  fatal  in  two  or  three  years 
after  the  operation. 

After  removal  of  tho  original  cancerons  tumor,  the  disoanc  may  retarn 
in  one  of  three  situations,  viz.;  in  tho  cicatrix;  in  the  neighboring  lym- 
phatic glands,  with  or  without  implication  of  the  cicatrix;  or  in  internal 
organs.  The  mode  of  recurrence  in  these  different  parts  is  obvious  enough, 
hen  the  disease  returns  in  the  CTt-a/rtx,  it  is  owing  to  local  caunea; 
ilhor  to  the  original  cancer  having  been  imperfectly  removed,  when 
recurrence  will  take  place  before  the  wound  is  healed,  or  very  shortly 
after  this  event;  or  to  tlie  widely  spread  infiltration  of  cancer-germs 
through  tissue  that  had  a  healthy  appearance,  when  lecuri-enoe  will  take 
place  after  a  lapse  of  some  weeks  or  months,  in  the  sha{>e  either  of  uni- 
furm  infiltration  of  the  cicatricial  tissue,  which  assumes  the  appearance 
of  an  elevated  hard  ridge  of  a  purplish-red  color,  or  of  nodules  which 
rapitlly  coalesce.  When  it  recure  in  the  lijinffhafic  glnnd:<,  it  is  because 
they  w-ere  inflllraled  with  the  cancer-germs  before  the  removal  of  tho 
original  tumor.  They  become  hard,  and  often  develop  into  secondary 
gi*owths,  rivalling  the  primary  disease  in  size  and  rapidity  of  growth. 
VV'hon  the  secondary  deposit  takes  place  in  internal  organs^  it  is  usually 
met  with  in  the  liver  or  the  lungs.  In  such  cases  it  is  reasonable  to  pre- 
sume that  caucer-cells  or  portions  of  cancer-plasma  enter  the  blooil,  are 


784 


TUMORS 


I 


CRVt'iprI  into  llie  general  I'lirrent  fif  the  circiilitlion,  nnri  nre  de|>oftlte<tB 
Uiese  orgniis,  there  fonninjr  the  nuclei  ol*  new  jrcowths,  ^ 

Hcciirrenl  raruer,  in  whntvver  siliiniioii  it  mny  oeciir,  is  ronre  mpi<ffl 
its  course  llinn  the  primnry  fiiriTi  of  ihe  tliiWAHe.  It  mny  prove  b||lfl 
various  nnys;  Ity  exhrniHlion  fVoiii  loenl  ilisclmr^cs  nr  hHTUDirUail^^H 
the  in(]uction  of  nil  nna-uiie  eneltuxy*  in  wliit-h  the  iiutntioii  of  the  s^Sfl 
becomes  so  impaired  that  ilenth  ivsiilu  from  iiimiition  ;  or  hy  the  tnrtM 
tion  or  internal  disense  of  an  acntu  ohtuncter.  ns  low  pneurnoniq.  pl<fl 
ritic  ed'anion.  or  .isciies,  nccordin^  as  the  iiitornal  <1oposit  is  chorAcii.*4 
abdominal.  The  diHease  is  esiH-t'tnlly  apt  to  recur  s^^h^u  if  the  Bkiii  hsvf 
beeome  involved,  if  the  lymplinUr  plands  Ite  enlarged,  or  if  Iheit  hftfa 
been  eon»<tituti(>iial  cnehexy  hct'oro  the  o|»erntion;  also  if  the  tuiuor  ■ 
growing  rapidly  at  the  time  of  removal,  and  C8[>ecially  if  the  patient  W 
robiiftt  nnii  stronij,  wilh  n  florid  eoraplexion. 

In  deterininiuif  the  advisnhility  of  operating  In  eases  of  ean^H^r,  sowral 
qiiesliona  of  great  iniporttinee  present  themselves  in  the  fonftidcrntion^tf 
the  Snrjieon.     He  lins  nt  first  to  consider  whether  the  ojwration  im  likely 
to  rid  his  patient  eompletely  of  the  disease;  or,  in  the  event  of  iu  not 
doing  so,  whether  life  may  not  be  prolonged  by  the  removal  of  t'  • 
Ci'rons  tumor;  or  Instly,  whether  his  sufferings  may  not  l>e  much  \> 
by  the  removal  of  the  local  affection,  although  there  be  no  proftiXrcL 
really  prolonging  life. 

The  principle  on  whieh  all  operations  for  the  removnl  of  cnncer 
undertaken  is  tins:  either  that,  the  disease  l>eing  local  ah  ori^inf, 
conslilnlionnl  and  secondary  nmnifestntiona  can  hit  prevented  bv  i*  limcly 
removal  of  the  local  and  primary  deposit;  or  that,  even  if  the  tumor  W 
the  result  of  a  constiiutionul  predisposition  or  vice  roasoci  into  sctivity 
by  local  causes,  the  ext-ision  of  this  morbid  deposit  removes  from  the 
system  a  new  centre  and  source  of  eonstitntionni  infection  ;  so  thftt,  if 
the  operation  be  unsuccessful  in  completely  eradicating  t4ie  diswine.  it 
mny  yet  lie  productive  of  much  good  in  preventing  the  contamination  of 
the  system  from  this  new  centre  of  morbid  aeiion.  The  two  fnlhiwiniJ 
questions  will  therefore  present  themselves  to  the  Surgeon  in  considering 
this  aultject  .HH 

1.  Can  cancer  be  cuivd,  or  rather  completely  extirpated  from  the  ^^^ 
tern  by  excision? 

That  in  some  cases  a  cancerous  tumor  may  be  removed  with  M'«ry 
expectation  of  the  patient  being  completely  freed   from  the  disease,  can* 
not,  I   think,  be  doubted;  although   it  mny  be  true  that  such  inslaiu-rs 
tire  Hire.     Yet  tliey  ilo  occasionally  fall   under  the  observation  of  Sur* 
gc(jns,  and  certainly  seem  to  prove  that  the  nffortion  is  not  In  all  c»*r» 
constitutional,  and  that,  it*  liappily  we  can  exceetl  in  removing  it  during 
its  local  condiliim,  there  is  a  good  prri»|M'ct  that  the  patient  may  ^^'  ''■" 
cued  iVom  a  return  of  the  affection.     Vel|>enu  states  that  be  lia»«  pi  . 
cured   patients  by  the  removal  of  cancerous  tnmoi*H — al   least.  Lhni  im 
reinrn  has  taken   place  for   12,  15  or  20  years  after  extirpation.     The 
evidence  of  Urodie  on  tliis  point  is  extremely  valuable;   writin;^  in  IHlii, 
that  eminent  Surgeon  stales,  that  "So  long  ago  as   IS3.\  I   remoriMi  i 
lireast  adVcted  with  a  scirrhous  tumi>r,  and   the  lady  is  still  in  goo*! 
herdth — at  least,  she  was  so  last  year.     Since  the  operation  she  ha^  m«r- 
rieil  and  bad  children.     Last  year  1  was  called  to  see  a  lady  on  ;- 
of  another  ccinplaint,  on  whom  J  performed  ihe  operation  tiiirteef^ 
ago.  anfl  found  that  she  continued  free  fi-om  the  old  disease;  an' 
laiely,  i  have  heard  of  another  lady  wiiose  soirrlious  breast  1  reii 
six  years  ago,  and  who  continues  well."    The  opinion  of  Fcrgusatm  )• 
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alao  very  ]>ositive  on  tins  point,  and  he  spenks  In  a  tone  with  wliieh  T 

Il^eifecily  agree.     He  says;  "Nevertheless,  ua  excision  jrivee  the  only 
chanc*e  of  sootitiiy — n  point  on  whirli  most  prti-ties  seem  to  aj;ree — an 
operntton  should  nlways  be  resorletl  to,  provided  the  ktiil'e  can  be  car- 
ried bt'yond  the  supposed  limils  of  tlie  disease;  ami.  moreover,  1  deem 
it  one  of  the  dnlics  of  the  pratiiliftner  to  urge  the   pntieiit  to  submit  to 
such  a  prot'ceding."     The  opinion  of  these  eminent  Surgeons,  supported 
iw»  it  is  by  the  j/eneral  practice  of  the  profession,  tends  to  show  tliat  in 
I       some  cases,  at  least,  the  disease  may  Ue  extirpated   from  tlie  system  by 
^■cxcisin;;  tlie  tumor  l>erore  the  constitution  has  become  implicated. 
^»      2.  If  cancer  cannot  be  actually  cured  by  excision,  may  not  life  be  pro- 
longed and  heaith  improved  by  an  operation  ? 

kl  am  dectdudly  of  opinion  that  this  is  pmssihle;  and  that,  though  a 
patient  may  at  last  be  carried  off  by  some  of  the  recurrent  forms  of 
«:anceroUB  ilisease,  heallli  may  liave  been  improve<1,  life  ma}'  have  been 
pi-olonped,  and  mucli  sutfering  may  have  been  spared  hy  a  timely  opera- 
lion.  It  may  often  be  observed  that,  after  the  cancer  has  l>eeM  removeil, 
the  digestion  l>e<*ome3  stronger  nn<l  the  patient  gains  flesh;  the  color  of 
the  complexion  returns,  and  the  spirits  greatlj*  improve;    the  system 

k  being  relieved   from  a  source  of  looal  irritation,  and  the  mind  from  a 
cause  of  disquietude  that  has  undermined   the  general    health  of  the 
patient.     This  is  more  pariieularly  lUe  case  in  eneeplialoid  cancer,  in 
which  early  removal  of  the  tlisease  is  unquestionably  successful,  in  many 
^^  eases,  in  prolonging  life.     The  observations  o(  F'aget  on  this  point  are 
^■]>ecnliarly  valuable.  He  states  the  average  duration  of  life  of  tho»<e  patients 
^■laboring  under  this  form  of  disease,  in  whom  the  primary  atTectitm  is 
removed,  to  be  alxjut  Lwenty-eiglit  months;  whilst  the  average  life  of 
those  in  whom  the  disease  is  allowed  to  run  its  course,  is  not  more  than 
two  years. 

I  think  that  the  introduction  of  antcsthetic  agents  into  operative  sur- 
gery has  very  materially  affected  the  bearings  of  this  important  qnos- 
Ption.  So  long  as  an  operation  was  a  source  of  great  |>aiu,  and  of  much 
consequent  anxiety  and  dread,  a  Surgeon  migtil  very  pro|>erly  hesitate  to 
subject  his  patient  to  severe  sulTering  with  sodouhlful  a  result;  but  now 
that  a  patient  can  be  Creed  by  a  painless  procctlure  from  a  source  of 

P great  and  constant  annoynnce,  discomfort,  and  stitferiug,  the  Surgeon 
may  feel  himself  justified  in  thus  affording  him  a  few  months  or  years  of 
comparative  ease,  though  he  may  be  fully  aware  th:tt,  at  the  expiration 
of  that  lime,  the  affection  may  return,  and  will  then  certainly  prt»ve  fatal. 
Even  under  these  circnmsianccs,  the  patient's  conilition  maybe  much 
improvcil;  for  the  recurrent  is  frequently  less  distressing  than  the  pri- 
mary disease,  since,  as  it  often  takes  place  in  internal  organs,  It  la  not 
attended  with  the  same  amount  of  local  pain  and  distress. 

In  discussing  the  luopriety  of  operating  in  a  case  of  cancer,  the  Sur- 
gicon  c^in,  however,  have  litile  to  do  with  general  or  abstract  considenu 
tions.     He  has  to  determine  what  had  best  be  done  in  the  particular 

Pease;  and  it  will  serve  him  little,  in  cotning  to  a  conclusion  as  to  the 
line  of  practice  that  he  should  adopt,  to  refer  to  the  statistics  of  the 
gross  results  of  o|>erations,  or  to  general  cotnparisons  between  the 
results  of  cases  that  are  not  operated  upon  and  those  that  are.  Tho 
whole  question  narrows  itself  to  the  point,  as  to  what  shouUt  best  be 
done  in  order  to  prolong  tlie  life,  or  relieve  the  suffering  of  the  particu- 
lar individual  whose  case  is  l>eing  considered.  In  onler  to  couie  to  some 
dcQnite  conclusion  on  this,  it  is  necessary  to  classify  the  different  cases 
of  cancer,  and  to  arrange  them  under  the  lieads  of  those  in  which  no 
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Operation  is  Jiistif1nU1(«:  those  in  wliiuU  the  result  of  any  sui'h  proc^iurp 
would  he  very  duuhtfiil;  and  tbose  in  which  an  operation  is  atteuded 
with  ft  fair  prospert  ofRUi'm'SB. 

1.  Cases  not  proper  for  Opttration. — a.  The  operation  ought  never  to 
be  petTornied  in  cases  where  severiil  ciineeroiiti  tumorii  eacisL  in  dilfercht 
piirlB  <tf  the  body  at  the  same  time.  Here  the  disease  is  evidently  iN>n* 
ftlitutional.  and  cannot  be  eradicated  by  any  series  of  openitiontn.  A.  If 
the  canoeronB  eaciiexy  he  Rtrunijlv  marked,  or  if  the  diseasx*  l»e  hpiw!U 
tnrVi  it  is  useless  to  remove  a  local  alleetion;  aa  the  ui!ili{;nant  octioD 
will  certainly  manifest  ilMcIf  elsewhere,  or,  |>erhaps,  even  speedily*  return 
in  the  cicatrix,  v.  If  the  tumor  be  of  vrry  rapid  growth,  and  «till  in- 
creasing, there  would  appear  to  l»e  so  vigorous  a  local  tendency  to  can- 
cerous deposit,  that  it  will  speedily  develop  Itself  a>Eflin  in  the  cicatrix. 
(f.  If  the  tumor  be  ao  situated  that  it  cannot  be  eoinpleiely  ami  ifiitirvly 
extirpated  by  enttinjf  widely  into  the  surrounding  part*,  it  ous^hl  aol  to 
be  meddled  with;  otherwise  the  affection  will  to  a  certainty  rirturn  in  th« 
wound  before  it  has  clo!*ed.  It  is  necessary  to  remove  not  only  llie 
tumor,  but  the  surrotmding  tissues  to  some  extent,  even  though  appa- 
rently healthy,     c.  If  the  whole  of  the  aflVcted  organ,  as  a  bone,  • 

be  removed,  'tr  if  the  skin  and  glands  he  involved,  it  is  useless  t<»  mi 
the  extirpation  of  tlie  growth,  as  a  8|>eedy  relapse  will  ceriainlv 
f.  In  the  very  chronic  and   indurated  cancers  of  old  people,  it  i- 
well  not  to  interfere,  as  in  the**e  cases  tlie  affection  makes  such  sinw 
|>ropreHs,  that  it  does  not  appear  in  nny  way  to  shorten  life,  and  the  mere 
operation  might  be  attended  with  serious  risk  at  an  advanced  age. 

2.  Doubtful  Canes — Those  cases  in  which  the  result  of  an  oper»iii>r. 
is  extremely  doubtful,  but  in  which  no  other  means  offer  the  »!  . 
prospect  of  relief,  have  next  Ut  l>e  considered,  u.  Caneera  of  11k  •  .>, 
t(uigtie,  and  testes,  belong  lo  this  category;  for,  though  more  liable  to 
return  than  similar  ntfections  of  any  other  part  of  tlie  body,  yot  tliev 
may  bo  considered  fit  cases  for  operation,  inasmuch  as  in  no  other  way 
hits  the  patient  tlie  slightest  cliance  of  being  relieved  fnun   hie  d  - 

h.   Ill  cancers  that  are  already  ulcerated,  the  Surgeon  may  som 
o|ierate  in  order  to  give  the  piitienl  easii  from   present  sutfering,  ■' 
hnps,  as  in  some  cases  recorded  by  Brodie,  witli  a  view  of  pioi-   _ 
life;  but  he  can  have  little  expectation  of  effecting  a  |>erinaneiit  cure. 
c.   If  the  tumor  in*  so  largo,  or  lie  so  sitnatetl,  that  its  removal  eannol 
be  undertaken  without  so  serious  an  operation  as  to  occasion  in  it»elf 
cunsidenible  risk,  the  propriety  of  operating  is  always  very  doubtful. 

3.  Caven  proper  for  Operaiion. — Those  cases  of  cancer  in  which  an 
operation  ia,  !n  my  opinion,  not  only  perfectly  ju<4tifiable,  but  shouldlw 
urged  upon  the  patient  as  affoitliuu  the  best  prospect  of  preserving  life, 
are  those  in  which  the  disease  has  api)eared  to  originate  from  a  strictljr 
local  cause  in  persons  otherwise  in  good  liealtii,  and  in  whom  there  i* 
no  cachexy  or  hereditary  taint.  If  the  tumor  be  of  scirrhous  ch:t 
slow  in  its  progress,  single,  distinetly  circumserilted,  without  adi' 

to  or  implication  of  the  skin  or  glands,  an<l  more  especially  tl  it  tn; 
attended  with  much  pain,  or  with  immediate  risk  to  life  fr«^jm  any  m'w, 
and  if  the  whole  of  the  growth,  together  with  a  sufficient  quanlitv 

neighboring  healthy  tissues  in   which  it  is  embediled,  can  be  p-m 

with  ease,  the  case  may  be  loi>ked  upon  as  a  Ht  one  for  of>eratiou.  Id 
all  encephaloid  cancels  also,  early  o)a*ration  should  be  practised  witb 
the  view  of  prolonging  life. 

An  important  question  in  connection  with  operations  for  cancer  l»«  *t 
what  period  of  the  growth  they  may  be  done  wiiU  the  best  pro^jMH.^^  ^'^ 
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Ittticcees.  Most  Siirgeond,  tnkinj^  a  uctininon-sense  view  of  this  quostiou, 
flve  in  fnvor  of  rcmovin(r  the  riffei'lion  as  onrly  as  possiljle,  feeliuir  that, 
an  it  is  difficult  to  sny  wUeu  ttie  tucal  form  of  tlie  <libea8u  becomes  con- 
gtittiiional,  it  is  SAfer  to  remove  it  nf)  soon  as  its  true  nature  has  been 
ascerlninoi;  and  I  c<»nfes»  that  I  can  see  do  advantage  tliat  can  >>o 
gained  by  delay.  The  necessity  for  early  operation  in  medullary  cancer 
is  admitted  by  all ;  but  with  regard  Ui  tfCirrhoun  cancer  the  opinion  is 
entertained  by  some*  that  in  many  cases  there  is  a  belter  prospect  of 
success  if  the  ojKtration  be  delayed;  and  it  is  stated  by  Hervez  de  Ch^- 
goin  and  Leroy  iVEtiollev,  that  the  result  of  those  caseB  operated  on 
flfXcr  ihc  cancer  has  lasted  for  some  time,  is  more  favorable  tlian  that  of 
tliose  in  wliich  an  early  o|>eration  has  been  done;  the  cancer  olten  ap- 
pearing to  be  arrested  in  its  devclo[»menl,  and  to  localise  itself,  as  it 
l>econies   more  chronic,  and   having  consequently  a    less   tendency  to 

I  speedy  return  after  removal.  That  the  result  of  operations  in  sncli 
seleiied  cases  is  favorable,  is  probable  enough;  as  it  may  l>e  reasonably 
supposed  that  the  more  active  varieties  of  cancer,  those  that  possess  the 
ffrcftlest  amonnt  of  vegetative  activity  and  of  reproductive  power,  may 
have  acquired  a  condition  unfavornltle  to  operation,  or  may  even  have 
carried  off  tlio  patient  before  any  period  of  arrest  in  their  growth  has 
Occurred,  during  which  their  extirpation  could  be  practised  witli  a  fair 
prospect  of  success.  In  delaying  operation  there  is,  however,  much 
danger  lest  valuable  time  be  lost  in  the  employment  of  means  which, 
inefTuctual  in  arrobting  the  disejise,  may  become  |>ositively  injurious  by- 
allowing  time  to  the  morbid  growth  to  contaminate  the  glandular  sys- 
tem, or  to  extend  widely  through  neighlx>ring  tissues.  If  we  look  u|>on 
A  cancer  as  a  growth   which   must  necessarily  destroy  life,  either  by 

■  changes  taking  place  in  its  own  substance  or  by  the  contamination  of 
Ibe  system,  and  which  is  intractable  to  all  medication,  whether  topical 
or  consUtniional,  we  must  regard  its  extirpation  as  the  only  resource 
that  .Surgery  otters ;  and  we  may  assuix'dly  infer,  that  the  liul)ilily  to 
constitutional  infection  and  wide-spread  local  contamination  will  be  less 
iu  proi»ortioD  to  the  early  removal  of  the  morbid  mass. 


EPITHELIOMA. 

Epithelioma,  though  closely  allied  to  the  true  cancers,  differs  from 
them  in  so  many  important  respects  that  it  requires  to  l^e  considered  aa 
a  distinct  ntt'ectifjn.  It  resembles  the  true  cancers  in  its  tendency  to 
local  iiiGltralinn  and  ulceration,  in  Its  extension  to  the  lymphatic  sys- 
tem, and  in  the  induction  of  death  by  cachexy.  It  ditfers  from  thera  ia 
its  anatomical  structure,  in  being  invariably  seated  iu  the  mucous, 
muco-cntaneous,  and  more  rarely  the  cutaneous  structures — always  pri- 
marily* on  a  mucous  or  cutaneous  surface,  where  epithelial  cells  are  natu- 
rally found,  and  in  its  being  rarely  attended  by  secondary  deposits  in 
the  viscera.  ISomc  writers  have  gone  so  far  as  to  deny  any  relationship 
between  epithelioma  and  the  true  cancers,  and  others  again  have  looked 
upon  it.  as  a  senn-cancerons  formation  (cancroid  of  Virchow);  there  can 
be  no  doubt,  however,  iliat  it  is  a  true  cancer,  for  forms  intermediate  in 
Structure  between  it  and  scirrhus  are  not  unfrequentl^-  found.  Epithe- 
lioma must  be  carefully  ili^tinguished  from  simple  papilloma  ;  though 
this  is  not  always  easy,  for  as  on  one  side  epitlietioma  may  merge  into 
Bcirrlius,  on  the  other  it  passes  by  im»eusible  gradation  towards  the  sim- 
ple wart.  In  epithelioma  the  epithelium  is  foimd  not  only  growing  on 
the  surface  of  the  skin  or  mucous  membrane,  but  forcing  its  way  down- 
wards amongst  the  parts  beneath  in  cylindrical  or  irregular  proces^aea^ 
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forming  socnlltHl  cnnc*er-cylin<iers.  rroltalily  many  tumors,  iiltimni 
cancerous,  pass  tlirougli  a  stage  uiiJistiaguisbalilo  from  simple  wai 
growth. 

Situation  and  Progress. — Epitboltoma,  rare  in  the  3'nung,  is  c< 
mon  ill  mithUc-agetl  or  eUlerly  people,  the  leiulemy  to  it  increasing 
proportion  as  age  advances.     In  tliia  respect  il  t'ollows  Uio  oour^ 
oilier  cancers.     It  is  generally  otcasioncil   hy  the  lonjreontinued  or 
quently  repeated  application  of  some  source  of  irritation,  and  rony  tl 
be  esLahlisIicd  in  ronslilutions  otherwise  perfectly  healthy.     Thus, 
irritntion   of  a  broken   tooth   upon  the  tongue  or  cheek  may  proili 
epithelioma  of  those  parts.     Tlic  &erolnm  in  chinincy-sweci>ers  not 
frcquetttly  hecomes  the  seat  of  epithelioma,  in  consequence  of  tiie  Io*| 
cut  and  irritntion  of  soot  in  its  rugm.     The  niuco-cntaneons  HiirfiK 
its  true  habitat;  it  chiefly  occurs  in  the  lips  (Fig    3I0)«  tongi 

mouth,  eyelids,  penis,  vagina,  and  ani 
It  is,  however,  also  met  willi  in  the  cnlat 
ons  surfaces ofthe  fare,  the  hands,  thefe 
and  the  scrotum;  ami,  indeed,  may  uul-i 
upon    any    cutaneous    surface,    altbn 
there  can  he  no  doubt  that  those  tuh 
(les  and  malignant  ulcerations  that  tto(*i 
in   Iho   ptnely  cutaneous  surfaces  or  tl 
extremities   and   trunk   are    occasionatlj 
scirrhous.      It    commences    either   fi« 
snntll  flat  tubercle  or  warl,  which  m|'iillj 
ulc*erates;  or  it  ajrpears  from  the  tir^t 
an  intractable  Assure  or  ulcer  of  limit 
size,  with  hard  and  everted  c<lges,  aad 
foul  surface.     Such  an  ulcer  as  this  mi] 
not  only  attack  and  destroy  the  sofl  parts  in  its  neighb<»rhood,  hut  nn 
equally  produce  its  destructive  action  on  hemes,  penetrating  deeply  iiil 
their  structure  and  ero<1ing  them,     it  slowly  spreads,  and  api)eare 
first  to  he  local;  but  after  a  time,  contaminating   tlie  glands  in  ll 
noighborho<id,  it  induces  ciichexy,  and  destroys  the  patient  by  exiiait 
tioa.     Epithelioma,  however,  is  not  always  external:  it  may  develt 
from  deep  mucous  surfaces.     Many  of  the  so-called  malignant  polypi 
the  nose — naso-)>haryngeal  and  antral   tumors — arc  of  this  nature 
have  soon  an  epithelioma  as  large  as  a  small  orange,  ileveloping  in  ibl 
Situation,  and  passing  into  the  orhit  and  to  the  cheek.     In  the  laryni 
pharynx,  ami  ie»*op!mgns,  the  bladiler,  the  uterus,  and  other  orga.n« 
this  k'ind.  it  ip  also  met  with.     In  fact,  from  any  part  nf  the  body  liu 
is  naturally  provided   with  epithelium,  and   from   such   surfaces  unt] 
epithelioma  may  be  developed.      The  only  apparent  exception  to  IJ 
Occurrence  on  the  surfaces  covered  by  epithelial  or  epidermic  »cal©5*^<l 
which  I  atn  actpiainled,  is  its  appearance  as  a  suhmucous  tumor  ia  tft 
month  an<l  uterus,  of  which  I   have  more  than  once  seen  insuiaec* 
both  of  these  situations;  tlie  tumors  varying  in  size  from  a  chorry  '"^ 
small  walnut,  round,  pedunculated,  and  fibrous  looking,  but  pivsenti 
after  removal  the  clmracteri«lic  epitheliomatous  stru<;turc.     An  c-|iitli< 
lioraa  developing  upon  the  intcguraental  surfaces  may  extend  dct'pl)f|j 
and  thus  affect  or  destroy  8ul>jacent  organs.     Thus  from  tlie  eyel''l» 
may  invade  and  dinorganise  the  eyeball;  from  the  scrotum  it  may  impH 
Cftte  the  testis;  from  the  skin  it  may  penetrate  into  and  destroy  tl 
subjacent  bones,  as   we  see  in  the  face  and  occasiomilly  in  the  til'ii 
Extensive  secondary  deposits  in  the  lymphatic  glands  In  tho  vicioUT 


fig.  310.— Epltb9l1vm&  of  Lower  Lip 
UUo:  ftbouiSl. 
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p«rt8  8flrpcte<U  even  deep  in  the  aubmnxillnry,  iliac,  nnd  pelvic  re* 
gionc),  invnrinlily  tnke  placi'  nfter  ttic  disefiAC  Uaa  Instod  frir  some  limp. 

Structure.  —  On  microst'oitie  exnminntion,  an  epitlifliomrt  will  be 
fouixl  lo  Itv  c'oniposeit  of  innsses  of  cells  of  the  ty|>e  of  sqiianinus  c])i- 
theliurn.  forming  irregularly  cyltudericnl  prooesaes  eommunicating  with 
eneh  other.  From  I  he  invgiilnr  course  ol'  these  prticeBses.  ihey  are  cut 
in  H  variety  of  directions   in  every  thin  aectinn,  so  that  llie  groups  of 

Us  do  not  give  tlie  i^leu  of  cylinders,  but  rather  of  cireulnr,  oval,  and 
irregular  mnpscs  not  in  direct  connection  wiih  cacli  other.  Hetwecn 
the:»c  cylinders  is  a  tibrous  tissue  bearing  alumdnnt  vessels  for  the  nu* 
trition  of  the  non-vascular  epithelium.     This   tibrons  tissue  is  more  or 

ss  intiltratcil  with  small  round  cells,  in  proportion  to  the  rapidity  of 
the  growth  of  the  tumor.  It  will  l>e  seen  from  the  above  description 
that  the  6tructui*e  of  an  epithelioma,  although  differing  in  detail,  is  in 
the  main  similar  to  that  of  scirrhous  and  euceplialoid  cancer;  that  is  to 
say  cells  of  an  cpiihelinl  tyi>e,  iml}e(lded  in  spaces  in  a  fibrous  stroma, 
Mrliich  Ircely  commuiiicate  with  each  other  (Fig.  3U). 


I 


f  If.  SI).— Bpini«Hoin*  of  Anui  (40  dliim.).  Sbowi  tht  IoLdIm  exteadlng  dowB  Into  tbfl  countetlY* 
llMna,  whkeb  !■  iBOIIrktrd  wlih  »taftU  runod  etlU;  foaricIobaM  ftrsMwa.  Th«  laolaled  msMva  iin! 
pr<ib*l»l;reyUu(l«r{i  cot  obliqoetjr. 

As  in  normal  squamous  e|)ithc1iuni  covering  a  papilla  of  the  skin,  the 
cells  next  to  the  filtrous  and  vascular  tissue  are  softer  and  rounder  in 
funu  tliuii  those  of  greater  age.  In  the  centre  of  the  terminal  frortion 
of  a  cylinder  of  cells  or  in  a  branching  process  from  it,  the  epithelium 
often  I'Ocomea  flattened  l-y  pressure,  and  arranged  circularly  so  as  to 
form  a  globe  (epithelial  nc^tn,  epiihelinl  [>enrlH).  These  ncsi-like  forma- 
tions are  produced,  acc<;rding  to  \'ircli(nv,  by  the  remarkable  tendency 
to  endogenous  cell  growth  exhibited  by  some  of  these  cells,  and  the  de- 
velopment of  large  "  brood-spaces"  within  tliem.  The  pressure  prmluced 
by  litis  formation  of  brood-spaces,  and  the  endogenous  cell-growth  ac- 
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compnnyini;  it,  cfluscs  the  cells  to  become  flntlcnefl  ru*!  to  talc*?  on  n 
concentric  nrrangement.  Possibly  these  glrthes  ran^-  he  formed  in  fiolb 
ways;  but  tlie  np|»eurftiice  usually  presented  by  them  nither  suff^jwU 
the  former  than  the  latter  process,  ivs  the  centrni  (mrts  nre  mo*l  fr*. 
quently  dry  and  hard,  niid  present  no  sitjiis  of  Bclivo  gr'»wili,  Sitntfcir 
globes  are  not  nnfreqiiently  formed  in  simple  warty  grovrtli^t,  and  imiU 
therefore  not  l>e  considered  Hbsolulely  tliagnostic  of  epitlitliomA.  Tlie 
fully  formed  cells  oflLen  present  beautifully  ^erraivd  edgen,  the  eermtions 
of  one  iiiterdigitaling  with  those  of  its  neighbors.  This  ia  well  nhown 
in  the  accompanying  dnining  (Fig.  812),  taken  from  u  small  epilheiii»mA 
of  the  anus  which  1  removetl  in  University  College  Hospital.  The  inrii' 
vidua!  cells  of  an  epilhclifima,  a  obtained  by  scraping,  dilfer  but  little 
from  the  healthy  scaly  epiLheliura  that  may  be  got   frntn  tlie  mucous 

membrane  of  the  cheek  or  Up,  Tbejr 
are  often  larger,  and  Bometitnf* 
contain  more  than  one  nuctenn*  In 
the  older  parts  of  the  growth,  ihcr 
are  usually  filled  with  frtl-gramil**". 
When  an  epithelioma  has  andorg»>iie 
ulceration,  the  stirlace  is  froqueiiliy 
covere«l  with  proujinont  mas-x-'s  lilt* 
large  granulations,  and  the  diitgnosis 
of  tlie  naturoof  the  growth  can  ufitn 
Vie  made  Ity  removing  one  of  llitm 
and  submitting  it  to  microscopic  vx- 
amination.  if  in  a  simple  uk*c*rtl»« 
ftkin  be  completely  destroyed,  epiibfr 
llnui  is  never  found  except  Rt  llw 
mnrgiiia;  in  an  e[iithcliomatoiiA  iilwr, 
on  the  contrary,  it  Is  found  at  orrry 
part  of  the  ulcerating  surface.  Tlw 
vtiSKel:t  of  epithelioma  are  abuniU&t, 
but  not  so  plciiltful  as  those  ol  *ll■i^ 
rhus  or  encephaloid.  Of  Iho  relati'»o 
of  the  growths  of  the  /i/tH/'A*f^.-«, 
there  is  some  differoncc  of  opinion.  Thiersch  and  Wahlcyerbcb' 
they  have  demonstrated  a  lymphatic  end<'tlielium  covering  ti»eci  i 
of  cells,  aiul  consequently  i>elievc  that  the  epithelium  is  nctnally  wiuun 
Iym[)h-)*i)ace8.  The  anastomosis  between  the  cancer  cylinders  is  wi'l 
exacth'  to  resemljle  that  normally  seen  between  ilie  lyniph-wpa^'p*. 
Kbster  l>elioves  thai  the  epithelium  of  the  cancer  is  in  reality  prodowJ 
by  multiplication  of  ihe  lymphatic  endothutiuui. 

A  Ithoiigh  the  local  characters  of  an  epithelioma  may  in  sotoo  caset  Iw 
distinguishable  with  dittlcnlty  from  those  of  true  cancer,  there  is  a  vm 
important  pathological  difference  between  the  two  diseases;  for  In  <.■("• 
thelionia  those  secondary  attcctions  of  the  viscera  which  are  so  comro'^n 
in  nu<l  characteristic  of  true  cancer  rarely  <K'cnr.     When  epitK* 
jjroves  fatal,  it  in  nenally  by  the  progress  of  the  local  disease . 
extensive  ulceration  ;  by  the  contamination  of  the  neighlmring  lym 
gliinds  ;  and  by  the  cormequont  induction  of  a  constitniionjd  c- 
and  niab)Utrition,  with  exhaustion  of  the  system.     Hutth<rKe  sei-< 
tumors  which  are  nici  with  in  the  liver,  lungs,  Ac,  indicative  of  n 
contamination  of  the  system  than  is  shown  by  glandular  tb'p"?(t«,  ho^I 
which  nre  the  chanictcrisLic  au<i  almost  invariable  acuumpauimiMil  ^' 
other  forms  of  cancer,  Hel(b)m  occur  in  epitlielioma. 


Flf.  Ml— KtilllK-llomii  of  Adu*  09^  ilUrn.), 
lllaamto*  Ibn  itrnrtarn  of  an  i-pllliellnl 
gl<*b«,  tuA  »h'>w*  tb«  cplDODs  celli  which 
occur  norumllx  Id  tt)°  Aliilp)£lit»o  Injer  uf 
thff  tklD. 
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TRBATMEXT    OF    EPITHELIOMA 


Diagnosis. — The  diagnosis  of  epithDlioma  from  the  other  forms  of 

caticer  18  Dot  ntwnya  eiisy.     Tlie  principnl   points  tlint  shouhl  guide  the 

Surgeon  are:   1.  Tlie  almost  invariable  occnrrenceof  tlie  epithelioiua  on 

the  mucous  or  muco*<.'iilane*m8  surlnccft.     2.  Its  early  uU-eration  ;  often 

from  the  very  commencement,  an  the  prin»ary  form  of  the  disease.     3. 

The  rapidity  with  whieh  ulceration  follows  on  the  new  growth,  so  that 

^Ihe   disease  may  np|HN»r  to  ftpreail   hy  uleerntion   rather  than   hy  new 

H^lepoMit      4     The  ori}(in  of  the  di»euse   from  some  evident   source  of 

H^xternnl  irritation.     6.  The  ahsenue  of  all  cviilence  of  contaminaliou  of 

^Blitemal  organs.     In  miikiiig  the  dia<fnn8is,  it  must  he  borne  in  mind  that 

^■•cirrhus,  when  atlecting  the  niui^-ous  or  culaneou8  surfaces,  usually  corn- 

mcnccsas  a  tubercle  ;  and  that,  when  this  ulcerates,  the  base  of  the  ulcer 

Rlias  a  hard  and  deeply  intiltrated  I'eel,  extending  lor  some  distance  into 
|Ue  tissues,  whereas  epithelioma  is  superfleial,  and  is  ulcerated  rather 
than  tuberculated  and  inllkrated. 

The  Prognosis  of  epithelioma  is  far  more  favorable  than  that  of  true 
cancer  in  any  of  its  varieties. 

Treatment — -The  treatment  of  epithelioma  is  much  more  sntisfac- 
^Unry  than  that  of  the  other  varieties  of  careinomntons  disease  which  wo 
^■bave  jnst  been  considering,  inasinucli  as  this  parliikes  more  of  the  cha- 
^bactcrB  of  a  local,  and  less  of  a  constitutioual  alfeetion,  than  the  other 
^Korms  of  cancer.  Con^ttitutionnl  treatment  is,  I  Ix-'lieve.  as  inelfoctual  in 
epithelioma  as  in  the  other  forms  of  cancer;  but  early  and  free  removal 
by  excision  or  li|^ntnre,  or  complete  <lestruclion  by  caustics,  will  not 
incommonly  permanently  rid  the  patient  of  tiiis  utfection.  Indeed,  if 
lie  operation  be  done  suttlcicntly  early,  I  believe  there  is  little  lialiility 
,o  relapse.  I  am  acquainted  with  «cveral  oases  in  which  from  six  to  ten 
('ears  have  etapseil  from  the  dale  of  the  o{>erntion,  without  a  sign  of  a 
'Uilency  to  recurrence  of  the  <iisease.  Paget  refers  to  a  case  in  which 
lirty  years  elapsed  after  the  removal  of  a  scrotal  cancer  before  the 
ippearance  ol  the  disease.  But  «ireat  risk  oi  recurrence  arises  from 
jtlie  lielay  of  opoiaiion  and  llie  empli>yn»enl  of  inettieient  means.  The 
»l>eration  iuhv  be  successful ly  priicti^eil  at  altnoBt  any  age.  I  have 
removed  an  epithelioma  of  the  tongue  from  a  man  85  years  of  age  with 
pierfect  sucppss. 

excision   should   always    be    preferred    whenever    practicable,  and 

should   be  flone  as  siHui  as  tlie  naltire  of  the  disease  is  recognised,  the 

part  ^'ing  Ihoroui^hly  removed  together  with  a  wide  margin  of  tissue,  nn 

.each  side  of  and  beneath  it,  so  that  uo  germs  may  be  lelX  from  which  new 

growths  may  spring      When   the  neiifhbonng   lymphatic  glands  arc  hut 

ilightly  enlarged,  the  o|>eration  mny  still  be  done  ;  the  glandular  enlarge- 

lent,  which  may  be  depcndeut  on  iriitation,  gradually  subsiding.     If, 

lowever,  the  enlargement  be  more  considei*able  the  atfected  gland  must 

extirpated  ;  but  if  there  be  a  chain  of  enlarged  glands,  more  especially 

In  the  deeper  cavities,  no  operation  should  be  undertaken,  as  tl»e  disease 

will  then  have  become  constituiiotial.     jf  the  disease  Ik!  situated  on  one 

of  the  extremities,  as  ttie  hand  or  foot,  partial  or  complete  nmpniatioa 

may  be  the  safest  procedure;  and  such  ca-ses  ai'e  lets  liable  to  relapse 

than  others  in  whieh  such  free  extirpation  is  not  admissible. 

The  Li'jQtiire  mny  l>e  advantageously  employed  wla-n  the  canoer  is  so 

situated  that  excision  is  impracticable,  either  on  uceouut  of  dangerous 

,hivuiorrhnge,  or  from  the  impossibility  of  etfoctnally  extirpating  ilie  dis- 

Lse.     The  part  having  been  well  insulated,  and  etfectually  strangled  by 

lonl  whip-conl  ligatures,  Mloughs  and  separates  in  a  few  ilays. 

By  means  of  the  £craseur  (Fig.  313)f  cancroid  and  other  growths  of 
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oonsifleiable  size  arc  removed  with  little  or  no  hieniorrliAge,  in  ttie  roi 
of  a  few  ininuteR,  hy  a  process  of  rapid  sirimgidatinn  unci  cruvbingu 
liiienrdli'evtioii.  Tlie  dernseiiruonststs  of  n  loup  of  cUnin  of  Gee  st4<cl 
Lwisied  wire^  whieb,  Imving  been  passed  over  tlie  tumor  or  throagb 


Fly  SIS.— ChMsnlsDtc't  S(Ml  CbHlD  ficr»«ttr. 


tissues  to  be  removed,  is  gradually  ti^htcnod  by  a  mccbanism  in  tl 
stem  to  whirh  it  is  atlBclied.     In  applying  this  inAtrumotit  it  h  oflrii 
nccei*8ary,  Hist  of  all,  to  insulate  niid  raise  tlie  tumor  t(»  he  remove!  ''}' 
passiug  a  threail   tUruiigh   or   under  it  (Fig.   3l4j;  ond   iben,  h&viiig 


FIf .  314.— lantMQf  appHed. 


applied  tlic  loop  of  the  chain  round  its  base,  to  tighten  this  and  effircl 
the  strangulation  by  wovkiufi;  the  handle  every  ten  or  (ilU'en  rtcoomli, 
until  the  mass  i»  detached.     The  resulting  wound  is  Hninll  nnd  piu-kcned 
in,  nnd  often  heals  with  hut  little  trouhle.     It  the  uulks  to  ha  rrmore«l 
be  large,  two  or  more  (^craseurs  may  be  used  at  the  same  time,  the  chnini 
having  been  parsed  tiirniigh    tliu  tiHsne^ii  by  means  of  a  needle.    TlK 
action  of  the  dirasetir  diffiM's  acwirdinjj;  to  the  kinil  of  inalruuirnt  ancil. 
ChuKsaignac*s  original  ^'lafieur,  armed  with  a  steel  cliain,  and  havu)|S  a 
to-anU-fro  movement,  acts  like  a  saw.     Tliat  whicli  is  nnw  often  employed 
(vide  vol.  ii..  Diseases  nf  the  Tongue)  acts  as  a  simple  constrictor;  aud 
its  use  13  therefore  less  likely  to  be  followed  Ity  hiemoirhage.    This  iustru- 
ment  appears  to  me  to  be  chiefly  nppHcaMe  to  cases  in  which,  as  hi  c*^ 
ci'oid  ulcer  of  the  tongue,  eatcision  is  hazardous  on  account  of  the  h:>  '  " 
rhage  attendinu;  it,  wtdle  the  ligature  is  objcctiouahle  on  aci-ount 
fuftor  and  disrhurge  resulting  fi'oin  the  slow  sfparntiun  of  Iheeunstn    ' 
mass,  which  sloughs  and  ht'comes  puticsci-nt.     The   Freneli  Suiiri   't. 
how'cver,  extend  the  use  of  the  t^crasenr  to  many  cases  in  which  la  tJui 
country  the    ligature   or   the   knife    is    preferred.     They  suppose  ll'"* 
pyAunia  is  less  likely  to  follow  removal  by  ihisi  instrument  than  I  <  ''' 
ihure  ordinary  means,  purulent  nhsorptioti  less  readily  occurring  «     ■ 
the  vessels  on  the  cut  surface  arc  crushed  together.     Whether  ttiu  b* 
lenity  so,  remuins  to  be  proved. 
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Caustics. — In  some  instances,  the  diseftse  being  so  eitiinte<t,  as  in 

^AOJiic  i>i\rtH  of  tUe  Tace,  or  iik  ihe  ileeper  cavities  of  the  bocly,  that  it  can- 
not tie  diasectetl  out,  the  np|ilication  of  caustics  will  be  useful  in  pro- 
curing its  removal;  i)ut,  if  these  ajjents  be  employe<l,  care  aUouliI  be 
taken  tlint  ibey  be  freely  api»Iu'«l  and  be  sufflrit-ntly  strong,  so  as  tho- 
roughly to  destroy  the  whole  of  the  morbid  textures.  lueffloient  caus- 
tics, such  fts  nitrate  of  silver,  irritate  and  ilo  not  destroy  the  tissues  to 
which  they  are  applied,  and  in  this  way  do  mucli  mischief.  Infiuuima- 
tion  ie  excited  around  the  cancroid  growths,  pla»lic  exudation  takes 
place,  and  this  becomes  rapidly  infiltrated  by  the  abnormal  structure, 
which  thua  extends  with  much  greater  rapidity  than  would  ollierwise 
have  been  tlie  case.  The  best  caustic  preparations  are  the  concentrated 
sulphuric  acid,  arsenic,  and  chloride  ol'  zinc  puste,  fused  potassa  cum 
calce,  the  i)olassa  fusa,  the  Vienna  paste,  and  the  acid  nitrate  of  mercury 
(oide  \i.  laO).  All  of  these  may  be  applied  successfully,  though  they 
should  not  be  used  indiseriuiinalely.  The  chloride  of  zinc  and  the 
Vienna  paste  arc  most  useful  when  the  ulcerated  surface  is  larjje,  and 
iiiduruied  at  its  base  or  edge.  The  acid  nitrate  of  mercury  should  only 
tie  emfdoyed  when  the  sore  is  small,  superficial,  irregular,  and  without 
much  induration.  In  such  eases  also,  the  arsenical  pastes  and  powders 
already  described  are  very  usefuU 

When  a  recurrence  takes  place  after  operation  for  epithelioma,  it  is 
either  by  a  fresh  deposit  of  cancerous  matter  in  the  cicatrix,  or  else  by 
^.Llie  neightioring  lymphatic  glands,  which  had  been  contaminated  before 
^Bthe  ojieration,  continuing  to  enlarge  and  at  last  ulcerating,  and  thus  de- 
^Bitroying  tlie  pulient  by  cachexy  and  exhaustion,  but  (except  in  wry 
^fcare  cH»es)  without  the  occurrence  of  secondary  deposits  in  internal 
organs. 

Recurrence — Epithelioma,  when  it  recurs  after  removal  by  opera- 

roii,  may  <lo  so  in  three  different  ways, 
1.  By  Local  Rept'oduction This  ia  the  most  ordinary  mode  of  recnr- 

rence — the  disease  appearing  again  alter  a  time  in  the  cicatrix,  or  in 
neighboring   lymphatic  glands  wUicti   are  on   a  line  with   the  cicatrix, 

fellether   reprmiuction   have  taken   ])Iace  in   it  or  not.     In  this  mode  of 
currenue  it  is  probable  that  cpitljuliomatous  culls  had  either  been  dis- 
seminated  more  widely   tban    was  supposed   in  tissues   (hat  appeared 
tlieidthy,  ant)  thus  developed  anew  in  the  lips  of  the  wound  after  cicatri- 
ftation,   or   that  they  had   previously  been   deposited    in   the  lymphatic 
glands  and  there  had  developed  afresh.     When  rej)roduclion  of  the  dis- 
isase   takes  place  in  this   local   manner,  it  is  usually  rapid  within  a  few 
"Weeks,  or  at  most,  mouths,  of  the  operation,  and  death  is  s]>eedy  from 
hteniorrhage,  blood-contamination,  and  exhaustion, 
K     2.  Rtj  Neighboring  but  nU  Local  R»^roduction. — It  would  appear  as 
B|f  in  some  cases  there  was  a  tendency  to  epitlicliomatous  disease  in  a 
^■particular    region   of  the   body,  which    becomes    more   or  less   widely 
Hatlected  in  different  parts  ia  a  consecutive  mnnner.     Thus   1   have  seen, 
^krter  the  removal  of  an  epithelioma  of  the  lip  on  <inc  side,  recurrence  of 
^Ftlte  ilisease  inside  the  ntotith  on  tlie  other  side;  or  after  the  i*eniovnl  of 
au  epithelioma  on  one  side  of  the  face,  return  of  tlie  disease  in  the  cer- 

■vical  lymphatic  glands  on  the  opposite  side.  This  method  of  recurrence 
U  slower  tban  the  first.  1  have  seen  from  three  to  four  years  elapse 
between  the  removal  of  the  epithelioma  on  the  lelt  fiido  of  the  lower  lip 
ami  its  recurrence  inside  the  right  cheek. 

3    By  Diaiani  Recurrence  either  on  the  surface  of  the  body  or  in  in- 
ternal organs.     This  distant  recurrence   is   not,   in  my  experience,  so 
vou  I. — 51 
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common  ns  the  other  methods.  But  I  have  seen,  after  removal  of 
epitheUomatous  tongne,  recurrence  in  one  of  the  toes.  And  in  tb^  Iin 
after  a  lapse  of  nearly  two  years;  and  also  deposits  in  intemnl  org) 
as  recnrrenccs  after  rcninval  of  suprrftcial  cpilhelioma. 

Adenoid  Cancer.     Columnar  Epithelioma — This  form  of  C9ih_ 
ecr  hears  the  same  relation  to  the  papilloma  of  the  intestine  that 
equamoua  epithelioma  iloes  to  a  common  wart  or  corn  on  the  ftkiii. 
is  confined   to  lliose  regions  which  are  naturally  covcivd  by  colnrni 
epithelinm.     It  may  come  under  the  care  of  the  Surgeon  in  the  rvcr 
or,  hy  causing  obstruction  of  the   sigmoid  flexure  or  colon,  it  may 
for  the  operation  of  colotomy.     The  tumor  has  a  somewhat  finn  it 
base,  and  is  usually  papillary  on  its  Aurfaec.     A  section  of  such  agri7i 
(Fig.   315)  shows  it  to  be  composed  of  tubes  lined  with  coluinDnrej^ 


Tig,  SIA.— Oolamnftr  Ei>lthottooia  of  tno«T«rM  nolon  flSS  dlam.).    Om  tab«  It  eat  obtlqiU 
Otiicn  traaiverii«l:r :  Uie  ei'itbeUuia  \»  Imsulsr  to  ihape  tni]  vlso,  and  U  •omtdniM  bmH«41 
mora  tban  one  Uynr.    Tb«  itroraa  ts  flt'roa*,  ooDtftlbiDK  •mall  n>and  e«n«. 

thelium,  bound  together  by  a  delicate  connective  tissue,  more  or  U 
inJlItiated  with  small  round  cells.     The  tubes  resemble  gigantic  ery( 
of  Lieberkiihn.     By  the  microscope  alone  it  is  n'»t  always  eft*y  ii* 
tingnish  these  tumors  from  simple  papillomata  covered  with  col umi 
epithelium,  in  which  the  bases  of  the   papilhe  on  section  give  the 
pear:ince  of  tubes.     The  irregularity  of  the  structure  and  the  gr»l 
celUinnitratiou  of  the  connective  tissue  would  lead  to  a  suspicion  of 
lignam-y. 

These  tumors  give  rise  to  secondary  growths  in  the  glands^  and  aoa»^_ 
times  even  in  the  liver,  in  both  of  which  situations  they  maintnin  tlu"" 
charncteriatic  features,  so  that  a  tissue,  looking  like  crypts  of  Lit'' 
kiibn  irregularly  massed  together,  may  be  found  in  the  lymphatic  gh 
or  in  the  liver.     In  the  lymphatic  glands  of  the  groin  these  tumors  mi 
break  down  and  ulcerate,  as  in  the  case  of  common  epithelioma.    El 
cept  in  the  rectum,  the  diagnosis  of  this  cancer  is  impossible  on  nccowi 
of  its  seat,  and  it  seldom  occurs  in  such  a  situation  as  to  admit  ofi 
treatment. 


EXCrStON  OP  TDMOHB. 


In  describing  the  different  forms  of  rncyated  tumor,  the  oi)entii 
jtrocedures  neccaaary  for  their  removal  have  been  ndverieJ  to,    We 
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HiOv  convenienlly  consider  ttie  steps  Ihnt  nro  generally  necessary  for  the 
extirpnlion  liy  the  knilc  of  aolid  tumors  frf»in  the  soft  parts. 

In  the  removal  of  lumora,  the  first  point  to  he  attotnlecl  to  is  the 
arrangement,  shape,  anrt  direetion  of  the  necessary  intnsionft.  These 
should  not  only  have  reference  to  the  size  of  the  growth,  extending  well 
tieyond  it  at  each  end,  but  must  also  he  planne<l  with  ilue  regard  to  sub- 
jacent parts  of  importance.  As  a  general  rule,  they  sliouUI  bo  carried 
in  the  direction  of  iheaxis  of  the  limb  or  part,  and  parallel  to  the  course 
of  its  principal  vessels;  theyniual  not  only  extend  over  the  whole  length 
of  the  tumor,  but  also  a  little  bcyf)nd  it  at  eacli  end:  no  cross-cuts 
should  be  made  if  tlic)'  can  be  avoided,  and  this  may  usually  ho  dono 
by  ntiention  to  the  proper  position  and  extension  of  the  linear  incisions, 
lu  most  cases,  no  skin  should  be  removed,  a  simple  cut  being  made;  hut 
if  the  integumt-ntal  tissues  be  either  very  abundant  and  loose,  or  else 
adherent,  an  elliptical  portion  of  them  may  1k»  excij*ed  together  with  the 
tumor.  In  other  instances,  ag.un,  a  semilunar  flap  of  integument  may 
with  advantH<rc  l>e  turned  up  from  the  tumor,  the  Hurlacu  of  which  is 
then  fnirl}' exposed ;  this,  however,  can  only  he  d«)ne  in  some  simple 
tumors,  such  as  fatty  growths.  The  flaps  covering  the  growth  should 
then  be  freely  but  cautiously  dissected  back,  so  as  t(»  ex|M)se  its  sides 
and  base;  as  these  are  approached,  and  tlie  Surge-m  reaches  the  neigh- 
borhood of  its  more  important  and  deeper  connections,  increased  care 
will  be  necenaary,  as  it  not  nnfrequently  happens  that  the  tumor  is  in 
more  important  relations  with  dce|>-8cated  blood-vessels  and  nerves  of  a 
large  size  than  would  ut  first  appear. 

When  practicable,  the  dt<ep  disxertioti  will  best  be   commenced  and 
carried  out  from  that  part  of  the  base  of  the  tumor  into  which  the  prin- 
cipal blood-vessels  ajipear  to  enter;  lliey  are  thus  early  cut,  and  being 
once  ligatured  give  no  further  trouhlc,  which  they   would  do  were  they 
divided  from  the  direction  of  their  branches  towards  tlie  trunk,  when  at 
each  successive  stroke  of  the  knife  a  fresh  portion  of  the  vessel  wouhl 
be  touched.     In  carrying  on  this  deep  dissection,  the  ojK'ralor  should 
^ftroceed  methodically  from  one  side  of  the  tumor  to  the  other,  the  as- 
HjUtants  holding  aside  the  skin  so  as  to  give  as  much  room  as  possible, 
^whilst  the  Surgeon  himself,  seizing  the  mass  with  his  left  hand,  or  with 
a  large  double  hook  or  vulsellum,  and  dragging  il  well  forwards,  uses 
the  knife  by  sui'Cessive  strokes,  but  in  a  leisurely  and  careful  manner, 
avoiding  all  undue  haste,  until  he  completely  detaches  it  from  its  con* 
Heclions.     The  safety  of  contiguous  important  structurt»s  will  be  best 
^Kcured  by  keeping  the  edge  of  the  knife  conslanlly  directed  towards 
^■le  tumor,  if  this  he  non-ntaliL^nnni ;  by  attention  to  this  rule,  I   have 
^feen   Lislon  remove  tumors  with   remarkable  facility  and  ease  from  the 
neighborhood  of  moHt  important    parts.     If,  iiowever,  the  growth    be 
malignant,  the  incisions    mm«t  be  made  wide    of    the  disease    into  the 
healthy  structures  around  ;  unless  this  be  done,  portions  of  the  tumor 
^may  be  le!l  from  which  fresh  growths  will  rapidly  sprout,  or  cancer-cells 
^■Ay  impregnate  the  neighboring  tinsues  through  which  they  are  scat- 
^Bred,  and  may  eventually  Imcotnc  so  many  fresh  centres  of  malignant 
fvtion.     After  the  tumor  has  been  removed,  it  must  be  carefully  exam- 
^ifrf,  with  the  view  of  ascertaining  whether   it  be  entire ;  and,  if  any 
portions  have  been  left,  these  must  be  properly  dissected  out.     In  some 
situations,  as  the  axilla,  the  sitle  of  the  nvck,  or  the  groin,  where  tlie 
relations  are  of  great  importance,  the  less  the  edge  of  the  knife  is  used 
the  l>etter,  and  Llie  growth  should  be  enucleated  by  the  Surgeon^s  fingers 
or  by  the  handle  of  the  scalpel. 
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The  Surireon  shoulfl  rarely  undertake  tbe  removal  of  tumors  that  can- 
not be  wholly  and  entirely  extirpated,  as  tbe  part  left  will  always  grov 
with  greatly  increased  rapidity,  often  assuming  a  fungous  character; 
this  is  especially  the  case  with  malignant  tumors,  the  rapidity  of  in- 
crease of  wliich  is  greatly  augmented  by  partial  operations.  The  ex- 
ception to  this  rule  consists  in  the  case  in  which  a  large  ulcerating  and 
necrosing  mass  may  be  removed. with  the  view  of  giving  the  patient 
temporary  ease,  and  saving  him  from  the  anno^'ance  of  the  putrescence 
of  a  disintegrating  tumor. 

Should,  however,  the  Surgeon  have  begun  the  operation  with  the  io- 
tention  of  removing  the  whole,  and  have  been  deceived  as  to  the  de|ith 
and  connections  of  the  mass,  if,  for  instance,  he  find,  after  commencing 
his  operation,  that  the  tumor  extends  more  deeply  than  had  been  antici- 
pated, and  comes  into  such  close  relation  witli  important  vessels,  as  at 
the  summit  of  the  axilla  or  in  the  perinseum.  as  to  prevent  him  from 
dissecting  it  out  without  imminent  risk  of  destroying  tbe  patient,  the 
only  alternative  left  is  one  that  I  have  seen  Liston  adopt,  and  have  bad 
occasion  myself  to  practise  ;  viz.,  to  throw  a  strong  wliip^'ord  Itgatare, 
above  the  apex  of  the  growth  as  high  up  as  practicable,  and  then  to  cat 
off  everything  below  this.  On  the  separation  of  tbe  ligature,  any  po^ 
tion  of  the  tumor  that  has  l)een  included  will  be  brought  away  as  if  it 
had  been  removed  by  tbe  knife. 

In  some  cases  it  will  tie  found,  after  dividing  the  fascia  covering  the 
tumor,  that  tbe  attachments  of  the  growth  are  not  so  firm  or  deep  u 
had  been  previously  expected  ;  this  is  especially  the  case  in  some  large 
tumors  springing  from  the  side  of  the  neck  and  the  parotid  region,  or  in 
the  groin.  Tbe  growth  may  then  oflen  be  removed  in  a  great  measure 
by  separating  the  areolar  tissue  with  tbe  handle  of  the  knife,  merely 
dividing  those  portions  of  the  deeper  attachmeuts  that  arc  {lecuiiarlj 
dense. 

The  wound  that  is  left  after  the  removal  of  a  tumor  usually  unites, 
partly  by  adhesive  infiammati<m,  and  partly  by  tbe  second  inientiuD;it 
should  be  lightly  dressed,  tbe  edges  being  brought  together  by  strips  of 
plaster  and  covered  by  water-dressing,  and  if  large,  supported  by  a  com- 
press and  bandage.  If  the  cavit)' left  be  very  deep,  great  advantage 
will  be  derived  from  tbe  use  of  drainage-tubes,  to  prevent  the  accumu- 
lation of  the  discharges.  Sutures  should  not  be  employed  unless  abso* 
lutely  necessary  ;  they  irritate,  and  their  removal  is  very  painful. 

The  elastic  ligature  has  of  late  years  been  employed  tor  the  strangu- 
lation of  tumors.  It  is  possible  that  such  a  means  may  be  useful  in 
certain  small  pedunculated  growths,  which  dry  on  being  strangled ;  but 
its  application  to  large  tumors,  as  of  tbe  breast,  is  simply  a  revival  of 
mediaeval  barbarism  with  the  aid  of  modern  appliaucos.  The  slowness 
of  its  action,  tlie  pain  as  it  cuts  through,  tbe  large  wound  that  is  left, 
tbe  foL'tor  from  tbe  necrosed  tumor,  and  the  chance  of  septic  infection 
from  this  cause,  all  tend  to  make  it  a  method  that  should  l>e  avoided 
whenever  the  knife  can  be  employed.  Far  more  tedious,  andcertaiol/ 
not  safer  than  tbe  knife,  it  is  also  inferior  to  caustics,  which  at  all  evenU 
arrest  putrefaction,  and  many  of  which,  as  chloride  of  zinc,  have  a  po»- 
crful  antiseptic  action. 
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CHAPTER    XXXV, 


SCROFULA  AND  TUBERCLE. 


tsE  two  discBBes  are  intimntvly  connecleil  wiLb  certain  morbid 
mtes  of  tlie  lym|>liiLiic  systoiDf  an<l  have  Ity  many  writers  been  con* 
8i(1ere<I  mt^rely  as  diH'eient  expressions  of  the  same  constitutional  state  ; 
they  may,  liowcver,  with  greater  propriety,  be  viewed  as  the  resulta  of  a 
departure  in  ditTercnt  directions  from  the  nornwd  nutrition  of  the  same 
eystcm  of  elementary  tissues.  The  two  4*ouiiitiona  are  undouhledly 
closeh'  related  in  their  causes  and  their  effects,  and  may  even  co-exist 
in  the  same  individual;  still,  in  their  most  typical  forms  they  present 
very  marked  ditfereuceM,  wliich  serve  to  distinguish  them  clinically  as 
Well  as  pntliuUigically. 

ScaoFULA. —  lU'  this  term  is  meant  a  peculiar  constitutional  condition, 
either  hereditary  or  acquired,  that  gives  rise  to  chronic  inflainmatury 
changes  in  cerluin  tissues  or  organs,  often  accompanied  by  more  or  leas 
swelling  of  the  proximate  lymphatic  glands.  The  alTections  to  which  an 
udividual  so  constituted  is  most  subject,  are  catarrhal  iuflamuiations  of 
le  skin  and  mucous  membranes,  and  subacute  iuflaiumations  of  the 
iriostcal  and  synovial  structures.  The  prc«liicts  of  these  inflammatory 
langc's  often  undergo  degeneration  an*!  obsolescence^  )*;iving  rise  to 
neesy  masses,  which  are  not  unfreqneuily  confounded  with  thone  deriveil 
rom  true  tubercle.  The  constitutional  comlition  that  tends  to  this  is 
Bufficiontly  chnraclcrislic ;  but,  although  we  may  recognize  its  existence, 
and  Bpenk  of  the  individual  possessing  sucli  a  constitution  as  having  a 
scrofulous  tendency  or  diathesis,  lie  can  scarcely  be  considered  to  labor 
under  the  fully  formed  disease  unless  some  of  the  abovc-meutioaed 
changes  having  taken  place  In  Kome  of  his  tissues  or  organs. 

ScroAiloua  Diathesis This  is  a  peculiar  constitutional  state  that 

is  often  erroneously  confoundwl  with  general  debility.  It  may,  and 
often  does,  co-exist  with  this,  but  is  by  no  means  synonymous  witli 
weakness  of  constitution.  Debility  often  exists  withont  any  scrofulous 
tendency  or  taint»  more  particularly  in  individuals  of  the  nervou-t  tem- 
perament; many  delicate  people,  though  weak,  being  perfectly  healthy, 
id  showing  no  disposition  to  this  peculiar  arfeclion  ;  on  the  contrary, 
te  scrofulous  constitution  is  often  conjoined  with  much  muscular  power 
id  mental  activity.  But  though  no  weakness  may  be  mauifcstotl  in 
jr  of  these  respects,  scrofula  is  invariably  conjoined  with  debility  or 
trversion  of  the  nutritive  activity  of  the  body.  This  is  especially 
lifcHied  in  certain  tissues,  such  as  the  mucous  and  the  cutaueous; 
id  in  those  organs,  the  vitality  of  which  is  h>w,  as  the  lymphatic  glands, 
bones,  and  the  jciints.  In  these,  scrofula  is  espeeiaUy  apt  to  influ* 
ice  the  products  of  nutrition  and  of  intiannnation,  more  particularly 
iring  the  early  [>eriod8  of  life,  when  these  actions  are  most  energetic, 
such  a  way  as  to  render  its  existence  evident  to  the  Surgeon.  U  is 
lis  tendenc}'  to  the  occurrence  of  particular  diseases,  and  to  the  en- 
rafting  of  special  characters  on  affections  of  certain  tissues,  that  may 
conaidcred  as  specially  indicative  of  the  existence  of  the  scrofuloua 
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dinlliesis;  the  existence  of  "which  is,  moreover,  murke*!  b3'  the  preseool 
cfft  pwiiliar  teuipfinmoiit.  1 

The  Scrofulous  Temperament  ftssnmes  two  di^iinct  form*,  tlrti] 
fnir  nn<l  Ihe  <iark,  and  fuili  of  tbese  itieaeiita  two  vaiU'ties,  the  fiiiea(i4J 
the  coarBe.  Tlie  must  common  \s  llint  which  orcui's  in  persons  withi 
ftiir,  sofl^atid  trnnspnreiit  skin,  hnving  ilenr  blue  eyes  with  large  pupillJ 
light  hnir,  tnpering  lingers,  nntl  fine  white  teeth  ;  indeed,  wbone  bfuain 
IH  often  great,  especially  in  early  life,  ln-iiig  (h.'pendenl  rather  on  romijl 
iiess  of  outline  tlian  on  grace  of  form;  and  whose  growlli  is  rapid  uuS 
pi*ccooious.  In  these  individuals  the  affections  are  strong,  and  the  prM 
creative  power  conNidcrable ;  the  mental  activity  is  aU<»  great,  ami  m 
iisiiftlly  characterised  !iy  much  delicacy  and  softness  of  feelinf;,  .infl 
vivacity  of  intellect.  Indeed,  it  would  appear  in  such  persons  a*  tlicsd 
that  the  nutritive,  procreuiive.  and  mental  powers  are  rapidly  and  cncrl 
gel ically  developed  in  eurly  life,  luit  become  proportionately  early  ew 
hauf'ted.  In  anotlier  variety  of  the  fair  scrofulous  temperament,  we  find 
a  coarse  skin,  short  and  rounded  features,  li^ht  grey  ryes,  oriHp  and 
curling  sandy  hair,  »  short  and  somewhat  ungainly  stature,  and  elulihed 
fingers;  but  not  uncommonly,  as  in  the  former  variety',  great  and  carl?' 
nirntal  mtivily,  and  occasionally  much  muscular  strength. 

In  the  dark  form  of  the  scroftdous  teui|)ernmcnt,  we  usually  find  ftj 
somewhat  heavy,  sullen,  and  forhiilding  appearance;  a  dark,  cfmri 
salh'W,  or  greasy-looking  skin  ;  short,  thick,  and  harah  curly  hair; 
6m:ill  stature,  but  often  a  powerful  and  sLrong-Iimbed  (Vame,  with  a  cer-j 
tain  degree  of  torpor  or  languor  of  the  mental  facidties,  thoui^li  titi 
powL'rs  of  the  intellect  are  somutimca  remarkably  developed.  Tin?  othc 
dtiik  strumous  temperament  is  L-hrtractertsed  by  clear  dark  eyes,  fiit 
hair,  a  sallow  skin,  and  by  mental  and  physical  organization  that  clom:lj 
resembles  the  first  des(M*ibed  variety  of  the  fair  strumous  diathesis- 

In  all  these  varieties  of  temperament,  the  digestive  organs  will  be 
found  to  be  wenk  and  irritable.  This  coiidiLiun,  which  I  believe  U>  livj 
invariably  associated  with  struma,  and  the  importance  of  whicli  liAfl 
Veen  pointed  out  by  Sir  James  Clark,  uiust  be  regarded  as  one  of  th J 
most  essential  conditions  connected  with  scrofula,  and  as  tending  giMtln 
to  that  impairment  of  nutrition  which  is  so  fieqncnt  in  this  stale.  Tbn 
gastric  irritability  is  especijdiy  characterised  by  the  tc*uguc,  evea  iiH 
young  children,  Iwiiig  habitually  coated  towards  the  root  with  a  thicH 
while  fnr,  through  which  elongated  papillrt?  project,  conBlituling  tbfl 
"pipped"  or  **8lrawlierry"  tongue ;  the  edges  and  tip,  as  well  n-t  tl« 
lips,  being  usually  of  a  bright  red  color.  This  state  of  the  tongue  m 
jiggravaUnl  by  stimtdants,  high  living,  and  the  habitual  use  of  purgH 
lives.  In  tin.'  lair  varieties  the  bowels  are  usually  somewhat  lontk^,  t>in 
In  the  dark  forms  of  struma  there  is  a  tor])id  condition  of  the  intc^tiriAl 
canal,  in  all  cases  the  action  of  the  heart  is  feeble,  the  blood  is  tbifl 
and  watery,  and  there  is  a  tendency  to  coldness,  and  often  to  clammineM 
of  the  extremities.  1 

Strumous  Inflammation. — One  of  the  most  marked  characteristioi 
of  struma  is  certainly  the  iHicnliar  modification  that  inflammation  undelJ 
goes,  whether  we  regard  the  course  that  it  takes,  the  form  that  il  an 
Bumes,  its  products,  or  Its  seat.  The  counttf  of  inllammatiou  In  slrumoufl 
subjects  is  always  slow,  feeble,  and  ill-developed,  the  mure  active  sod 
bthenic  conditions  being  rarely  met  with.  In  its  frtrm  it  is  usuallfl 
congestive,  uh-erative.  or  suppurative;  nn<l  in  its  products  it  i»i  clinraM 
torised  by  liitle  tendency  to  adhesion,  by  the  productiou  of  tblu,  UuiJ 
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roflk,  and  in-(levolo|>ed  cicalnces,  ami  by  the  formatioa  of  thin,  curdy 
Ills,  witli  much  shreddy  corpuscular  lyuiph. 

The  i<eat  ofslrunions  infliunraution  varies  grently;  and  peculiar  raodi- 

ications  uf  coiUHe  rotni,  and  products  are  assuiued,  accordiug  to  the 

part  that  it  affects.    The  tissues  implicated  by  it  are  chiefly  the  skin  and 

viiiucous    memliiancs,   the  joints,  and   ttie   boues,  occasioning   a   great 

nariety  ors|>ecinl  dii^ease^,  at*cordin«r  as  one  or  other  of  these  structurea 

nre  atiV.'Cte<l.     It  is  as  the  result  of,  or  in  connection  with,  these  local 

bfTections,  that  the  general  symptoms  of  struma  become  most  marked. 

"^^'hatever  the  variety  of  temperament  may  be,  the  individual  usnuMy 

emaciates,  becomes  sallow,  cachectic,  and  debilitated,  and  at  length  falls 

Elo  liectic  or  marasmus. 
When  alfectiu^  tlie  Shin^  scrofula  declares  itself  under  a  variety  of 
ilaneous  cruptiuns,  especially  the  different  forms  of  eczema  of  the 
alp,  and  various  ulcers  on  the  surface,  usually  weak,  and  largely  gra- 
utilnLing,  with  considerable  swelling  of  tlie  surrountling  parts,  ami  a  ten- 
ilcncy  to  the  formation  of  thin  blue  and  glazed  cicatrices  ( Fig.  316).  The 
iiitcgumeuttt  of  the  whole  of  the  limb  may  become  so  much  diseased  ill 
bbis  way,  <jedematous,  indltratcd,  and  covered  by  flabby  ulcers  and  HsLulie, 
>bu  extremity  being  perhaps  double  its  natural  size,  that  amputation  is 
le  sole  resource. 


Plf.  SIK.— 6<n»rDlatii  Ulcer  or  L«f. 


Pig.  317.— SflKfuluai  DUeMe  at  Arm  tad  FlDv«r. 


The  Mucous  Membranes  are  commonly  extensively  affected,  and  often 
present  the  earlier  forms  of  scrofulous  disease  in  childhood;  this  is 
more  especially  the  case  with  those  of  the  eyelids  and  nose.  The  con- 
junctiva l>ccomes  chronically  inSamed,  perhaps  with  ulceration  of  the 
(uoruea.  The  mucous  membrane  of  the  eyelid^  may  be  permanently  cim- 
gesicd  and  irritated,  with  loss  of  lashes,  constituting  the  ditft-rent  forms 
of  psorophthalmia.  The  mucotis  membrane  lining  the  nostrils  becomes 
obronicnlly  congested,  red,  and  swollen,  giving  rise  tu  habitual  suilllng 
of  the  noso^  and  to  a  sensation  as  of  a  constant  cold.  Occasionally  that 
lining  the  antrum  becomes  irritated,  ami  may  then  occasion  an  enlarge- 
ment  of  this  cavity,  or  the  discharge  of  unhealthy  i>us  into  the  nostrils. 
The  tonsils  are  olXen  i'onud  chronically  enlarged  and  indurated,  with 
>ccasionul  leitdcticy  to  fresh  inflammation;  and  the  larynx  may  become 
Ltbe  seat  of  various  forms  of  congestion  of  its  lining  membrane,  giving 
frise  to  aphonia.     The  state  of  the  gastro-intestiual  mucous  membrane 
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hn»  alreaflv  been  descrilwrt  when  speakinjr  of  the  slate  oT  the 
and  that  of  the  geiiito-uriimry  orgaiiH  is  aiao  niarkyd  by  a  tcndont-y 
debility  nnil  iriitnlinn,  iiiflicateH  by  disobargea  Tram  the  urethra  in<hirt*! 
by  very  slight  exeitinjr  causes,  and  often  very  permanent.     The  r>f^•Il^| 
rencc  of  calcuhiH  of  the  bladder,  especially  in  children,  rosy  also  oect^\ 
sioiially  be  attribnteil  to  the  scrofulous  diathesis. 

Perhaps  the  most  important  Iriral  disease:?  arlsiniz  under  the  ibfli)eore{ 
of  this  agency,  are  those  of  the  fJotiea  and  Joint'*.  The  bones  are  li(ihl« 
to  the  OL'cnrrence  of  varionn  fonns  of  carie8  and  necrosis  (Klg  3l1i;- 
roore  eHpecinlly  tlicse  bones  that  arc  spongy  in  their  texture,  as  the  6h»rt| 
boned  of  the  foot,  and  Ihu  articular  ends  of  long  bones.  The  juiiiU  aw 
liable  to  that  laree  class  of  nfleclions  that  are  commonly  Includcl  ui)<)*r 
the  term  o\'  whitt^  swelling^  which  consists  of  thickening,  disorgnniiKiIi^ii, 
ulceration,  and  suppuration  of  the  synovial  membranes  and  cartil.igei. 

Lastly,  some  of  the  Olandular  Orgajix  ai-e  peculiarly  prone  to  JHpprii-j 
Ions  disease.  Enlargement  of  the  lymphatic  glnnd^.  more  particularly 
by  the  side  of  the  neck  and  under  the  angles  of  the  jaw,  U  of  snHi  frr-* 
quent  occurrence,  and  is  usually  so  early  a  Bign,  that  the  Sur^ie^'n.  tn 
determining  whether  nn  individual  is  scrofulous  or  not,  commonly  paitM*^ 
bis  band  over  the  glands  in  this  situation  in  order  to  ascertair)  iheircnQ- 
dition  and  size;  these  glan<lnlar  enlargements  are  c«>peoiairy  apt  to  rnnj 
into  unhealthy  and  chronic  suppuration.  The  testes  and  the  tnitmniSj 
are  occusioiially  alTccted;  but  other  glandular  structures,  though  some- 
limes  implicated,  are  by  no  means  so  commonly  found  diseased  as  lh< 
that  have  just  been  mentioned. 

TuBERCi.K. — The  ocenrrenoe  of  tnbcrcle  indicates  a  far  grcJitcr  rIepaM 
tare  from  the  normal  nutrition  of  the  part  than  is  required   for  the  pro- 
duction of  Bci^^fula.      The  typical  constitutional  temperament  \$  tiut 
described  at  page  798  as  the  first  scrofulous  variety,  but  vvi}ry  dcjrree 
will  be  found  to  exist  between  this  and  the  coarser  form.    TmIk-tcIo  roorej 
frequently  affects  the  serous  membrnnes  and   the  internal  organs,  •*d|>ts] 
cinlly  the  areolar  tissue  entering  into  their  structure,  than  scn)fula*loi»; 
wliiUt  the  skin  and  mucous  membranes,  which  arc  commonly  attucktsl^ 
by  I  he  latter,  are  rarely  primarily  invaded  by  the  former. 

Tubercle,  though  sufnv.*ieMtIy  well   marked  by  its  appearance  anil  pi 
gress,  t.-aiin(»l  lie  looked  upon  as  n  speciHc  atfection,  but  must  Ite  ooQ' 
sidcrcd  to  be  a  perverted  or  unhealthy  development  of  the  nutriti^i 
mnteiials  destined  lor  the  repair  of  the  body  and  the  restoration  of  tb( 
blood.     According  to  Simon,  it  consists  of  a  diitcose  of  the  lynipb,oi 
nascent  bhtml.     It  is  a  "dead  concretion/'  a  libriniform  product;  insua 
cei>iible  of  development.    "The  scrofulous  diathesis,"  says  Simon,  "con- 
sists in  a  peculiarity  of  blood-development,  un<ler  which  the  usfiW*] 
blo«ni  tends  to  molecular  death  by  Puperoxydation."     According  t<»  C< 
J.  H.  Williams,  '*  Tubercle  is  a  dcgradetl  condition  of  the  nutritive  ronlfr] 
rial  fr<un  which  the  obi  textures  are  renewed,  and  the  now  oni's  formcl; 
and  it  ditfers  from  bbrine  orcoagulable  lymph  not  in  kind,  bot  in  degree 
of  vitality  and  capacity  of  organisation. 

It  niu.Ht,  however,  be  vieweil  in  the  light  of  a  new  formation  derive*!, 
from  the  lymphatic  elements  of  the  connective  tissue  ^Fig.  31H);  and  *j 
exhibits  a  C(»nstant  tendency  to  atTcct  the  lymphatic  system  in  evrrW 
organ  which  it  invades.  It  is  essentially  a  lowly  organised  fonnalioiwl 
tending  rapidly  to  disintegration  and  dissidution.  Recent  Gtperin»«nii 
l»ave  contirmed  the  opinion  formerly  held,  that  it  ha^  not  a  siH-difln 
origin:  it  may  be  [froduced  in  the  lower  animals  by  the  tntrodu('t*<^'« 
beneath  the  skin  of  irritating  or  putrid  animal  aubstniices,  aud  it  m" 
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'■ory  reftHtly  repro<bice  itself,  Iwth  locally  and  in  internal  organs,  wlion 
Itransferred  from  one  nnlmal  to  another. 


F1|r.  SIA.— DlAffTKOD  from  Virchoir,  of  Devflo;  >  IktcIw  from  contiectlTs  Ttnaelu  tb«  PUun» 

I*liowiD2  Tnnmliioa  from  CorpiKcl**  of  thftt  TU*ue  upto  Kh«  prodaolioQ  of  Taborcl«Or»omlo«*   Tb« 
e<ll»  1q  tbe  middlt  ara  uBderg^iDg  tAtij  ilegcDsmtloD.    SOODlam»tan. 
Siructure. — Tuben-le  esHcntially  occurs  in  two  forms.     It  is  met  with 
as  somi-iransparent  gruy  trraii illations,  smooth,  aiul  cartilnginous  tii  look, 
somewhat  lianl,  closely  adUereut,  and  accumulated  in  gi'oups,  often  with 
a  good  deal  of  inflammatory  action  in  the  surrounding  lissiies.     These 

I  grey  granulations,  usually  about  the  size  of  a  small  pities  head,  appear 
to  consist  of  modilled  exudation-matter.  Tliey  have  a  tendency  to  run 
into  masses,  and  to  lorm  the  true  yellow  tubercle,  which  is  met  with  in 
opnque,  firm,  but  friable  concretions  of  a  dull  wliitish,  or  yellowish  color, 
liomogfneous  in  structure,  nnd  without  nny  appearance  of  vascularity. 
The   microscopic  characters  of  tul^ert'le  present  no  very  si^ecific  ap- 

•pcarancos.  The  grey  granulations  or  miliary  tubercle  consist  mairdy  of 
B  firm,  reticMdale  stroma,  iu  which  are  imbedded  a  number  of  ceils  and 
nuclei.  These  cells  preaent  two  principal  varieties,  which  measure  re- 
spectively tsV.nth  to  Xf,'(jrtth  of  an  inch  in  diameter:  the  larger  ones  con- 
tain two  or  three  nuclei,  whicli  may  sometimes  bu  seen  iu  the  net  of 
divi<iing ;  the  smaller  ones  contain  onl}' a  single  nucleus.     Many  free 

Knuclei,  oval  or  spindle-shaped,  also  exist. 

V  In  ihc  condition  called  crude  yellow  tubercle,  multiple  cells  may  be 
fonnd  ut  the  cireiimt'erence  of  the  mass,  whilst  single  nucleated  cells 
occupy  the  centre:  free  nuclei  are  scattered  abundantly  amongst  the 
celU.  Both  cells  and  nuclei  present  a  remarkably  shrivelled,  irregular, 
and  granular  appearance,  which  was  formerly  considered  aa  their  great 
charaeicristic.  The  cells  measure  from  jn'^ntli  to  T^'^n^^  of  an  inch  in 
difuneti^-r.  In  the  solter  forms  of  yellow  tubercle  the  cells  are  more  dis- 
integrated, and  drops  of  molecular  oil  and  much  granular  matter  aro 
present.  The  fluid  parts  may  subseciuently  become  absorl>ed,  and  leave 
it  cheesy  or  cretaeeouH  maijs.  Tubercle  must  often  l>e  recognized  rather 
by  its  negative  than  by  its  positive  characters — by  ascertaining  what  it 
is  not,  and  so,  by  a  process  of  exclusion,  arriving  at  its  true  nature.  It 
is  most  easily  confounded  with  pus,  from  which,  however,  it  may  be  dis- 
tinguished by  its  \>0!iiBessing  a  solid  inter-cellular  substance. 

Tl)c  Progre»H  of  tubercle  is  most  commonly  to  disintegration  and 
liquefaction,  at  the  same  lime  Ihat  it  gives  rise,  by  its  irritation,  to  in- 
flammation and  suppuration  in  the  surnmnding  tissues;  hence  it  com- 
monly leads  to  abscesses,  the  pus  of  which  is  always  curdy  and  shreddy. 
In  some  eases  tubercle  may  become  inilurated,  and  undergo  a  species  of 
catcilu-alion.  « 

Causes. — The  causes  of  scrofula  aud  tubercle,  unless  these  be  of  a 
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hercditnry  character,  though  very  VHrioua  ill  their  nature,  are  Qtoull)^ 
such  condiLiouB  as  iufliienre  injuriously  the  nutrition  of  the  ho<ly. 

The  Hereditary  Nature  of  \u>xh  &cT'»fulft  and  tuhercle  is  well  known 
to  the   public  find   to  tlie  |)i-ofessiou  ;  for,  although  Uie  diseosv  ib  uotj 
commonly  connate,  yet  the  tendeucy  to  it  is,  and  the  charactvi'istic  Datitrel 
of  the  ult'ection  often  manifusts  itself  at  an  early  period,  notnitlislHtiilin:}! 
every  effort  to  prevent  its  development.     Thai  a  pareni  may  trftiiBmii»| 
tendency  to  malnutrition,  to  nubdevehipment  of  the  blood,  ju»l  ha  lie 
may  a  peculiar  feature  or  mental  condition,  is  undonhleit.     It  is  by  tlie 
hereditary'  transmission   of  poculiar  eorabiiiuti<ins  and  modifieatiouB  ofd 
action  in  the  organisation  that   hereditary  diseases  devcdop  themftdvctl 
at  certain  periods  in  the  life  of  the  otfs])rinv  when  the  injurious  result!  ofl 
the  morbid  actions  that  have  been  trau^mitted  have  had  time  tu  be  I'ro- ' 
duced.     There  are  certain  conditions  which,  though  not  scrofulous,  fire 
supposed  to  have  a  tendency  to  develop  this  disease  in  the  offspring  to  j 
which  they   are  transmitted;    tlius  very  dyspeptic  parents  comHionlyl 
have  strumous  children  ;  so,  alsn,  the  offspring  of  very  old  or  very  y^'ing 
people  often  exhibit  a  jnoneness  to  scrofulous  or  tuberculuus  affections. 
The  influence  of  intermarriage  is  still  a  matter  of  doubt,  but  I   believe 
that  it  is  but  small ;  and  it  is  commonly  stated  that  the  inhabitants  of 
smuU  communities  who  intermarry  closely,  such  as  those  of  the  hies  of  J 
Purtland  and  of  Man,  are  not  more  liable  to  scrofula  than  other  iudi- 1 
viduaU. 

The  most  powerful  occasioning  cause  of  scrofula,  and  that  whicb  ia 
most  civilised  countries  is  likewise  the  most   frequent,  is  malmitrilioum 
and  malanaimitation  arising  from  an  habitual  disregard  of  hygienic  Uwa;-! 
cither  from  want  of  food,  or  the  administration  of  improper  food  in  tlifil 
poorer  classes;  or  from  overfeeding,  and  overstimulation  of  the  difitii*! 
live  organs,  amongst  the  children  of  the  wealthier  orders  of  society,  in-l 
ducing  chronic  irriUitiou  of  the  mucous  membrane  of  the   stomach  ftiid 
interference  with  the  digestive  powers,  and  conse<|uently  with  uutriiion. 
The  influence  of  food  that   is  innutritum^   in  quality  ur  insuffluieiit  iaJ 
quantity,  has  been  shown  by  Phillips,  in  his  exci-llont  Trfalintr  on  Scrif^ 
fula^  to  be  the  most  immediate  cause  of  this  disease;  and,  whca  eun- 
joined  with  the  injurious  effects  of  a  conllned  and  impure  atuio^phciv,  it 
may  be  connidered  as  suflicieut  to  ocuai^ion  the  disease  in  those  case*  ui 
which  no  predisposition  to  it  exists,  and  gradually  to  develop  any  here- 
ditary tendency  to  it  in  the  system.     It  is  to  the  conjoined  intluence  oa 
agencies  such  as  these,  that  we  must  attribute  the  prevalence  of  acrufutd 
BiuongHt  the  lower  orders  both  of  town  and  of  rural  populations.  I 

The  inoculabUity^  in/evlion  and  tfansmisKioti  of  tubercle  are  quettiou^ 
of  the  deepest  interest  in  a  pathological  point  of  view.  Thi:ir  full  eon- 
sideration  would  lead  far  beyond  the  limits  of  such  a  work  aa  thi».  It 
is  budicient  to  say  that  the  experiments  of  Villermin,  Wilson  K(»x,  and 
Bunion  Sanderson  have  fully  establiHhed  the  inoculabiliiy  of  tub>  '' 
The  infection  of  the  system  from  ohi  caseous  luljercnlous  deposita,  i..  .- 
estKx'ially  in  bones,  if  nut  actually  proved,  is  in  the  highest  dcgr< 
baUle.  And  there  is  strong  evidence  In  support  of  thelietief  of  its 
mission  from  individual  to  iudividuul  by  close  cohabitation,  aocliil 
sexual. 

The  practical  bearings  of  these  pathological   facts  and  views  are 
vious  in  their  application  to  the  hygienic  prevention  of  tuberculosis,  ai 
the  importance  of  the  removal  by  operation  of  all  old  tuberculous 
in  glands  ur  bones,  lest  they  become  centres  of  tuberculoas  dlsaemi* 
nation. 
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'noth  9c>rofuloiiB  anrl  tuberculous  mnnireabations  are  often  called  into 
immoiUatc  action  by  tlic  rffAtVi'fv  induv*^d  by  pteoious  dieasttn^  suoli  as 
nicuMluSf  Hcarlaliiinf  huopiiig-uou^h,  i^c,  w)iii.*b  Icutl  to  au  overactioii  of 
tlie  lytui>bntic  system,  rcBnltiii};  in  au^ctive  by)>erplasiaof  the  glari«l  ele- 
nients.  The  t'ortner  usuuily  ilevelops  itsulf  ut  an  tarly  age^  tbougli  sel- 
dom before  the  cbibi  has  I'eaebod  its  second  year  It  is  roost  eorainonly 
about  the  (Kiriod  of  the  scoomi  deiititidu  that  tbc  atfeclion  declares  itself, 
ftnd  it  is  lai'e  to  meet  wiih  it  fur  the  first  time  aflcr  the  a^e-t  of  twenty- 
five  or  tbirty-five.  Accunling  to  Ptiillips.  when  it  is  fatal,  it  usually 
proves  BO  before  the  tifteentb  year;  60  to  70  per  cent,  of  the  deaths  oc- 
curring before  this  age.  Sex  does  not  npi>ear  materially  to  influence  the 
disease;  though,  according  to  the  same  authority,  the  deaths  of  malea 
from  scrofula  exceed  those  of  females,  in  this  country,  by  24  per  cent. 
These  numbers  may,  however,  require  correction  if  we  are  to  regard 
{jhtldsis  as  an  atft'Ciion  dependent  upon  the  exialencc  of  either  of  these 
conditionR,  people  who  arc  scrofulous!  in  early  life,  often  becoming  tUe 
subjects  of  that  foim  of  phthisis  now  called  scrofulous  [ineumonia. 

Treatment. — This  shoiiM  rather  consist  in  endeavoring  to  prevent 

»ihe  occurrence  or  full  manifestation  of  scrofula,  than  in  removing  it 
when  it  is  actually  ext>iting.  fudeed,  the  Preventive  Treatment  is 
perhaps  of  most  consequence,  and  by  proper  attention  to  it,  I  have  no 

Iliesitation  in  saying,  the  development  of  the  affection,  even  when  heredi- 
tary, may  be  stopped;  and  the  cUitd  of  strumous  parents,  presenting 
perhaps  the  features  indicative  of  the  diathesis,  may  pass  through  life 
'Wiibout  the  disease  having  an  oppDrtvinity  of  declaring  itself.  In  order 
to  accomplish  this,  however,  the  preventive  plan  of  treatment  must  be 
Commenced  early,  and  continued  uninterruptedly  for  a  considerable 
time,  even  for  years. 

The  preventive  treatment  of  scrofula  and  tubercle  may  bo  said  in 
K  general  terms  to  consist  in  close  and  continuous  attention  to  hygienic 
^B rules.  Tlie  diet  must  be  specially  attended  to;  nourishing  food,  but  of 
Hthe  liglitest  quality,  being  given.  A  great  error  is  often  t^ommitted  iu 
^■overloading  the  stomach  with  more  or  with  heavier  food  than  it  can 
^Bdigesi,  under  the  impression  that  strong  food  is  necessary  to  give  the 
H  patient  strength.  In  consequence  of  this  ernn-,  the  irritability  of  the 
niucouB  membrane  is  kept  up,  nutrition  is  imperfectly  and   badly  per* 

I  formed,  surplus  food  is  thrown  otf  in  the  shape  of  lithates  or  other. 
products  of  malassimilation,  and  health  and  strength,  which  are  the 
results  of  perfect  nutrition,  bt-come  impaired  rather  than  improved.  The 
D«e  of  stimulants,  whether  wine  or  beer,  should  be  very  sparing,  and  tbe 
t  milder  and  weaker  ahoulil  l>c  preferred  to  the  heavier  and  stronger  kinds 
of  malt  liquor;  thu  bowels  must  be  kept  regular  with  the  simplest  ape- 
rients; the  clothing  should  be  warm,  and  must  cover  the  whole  of  the 
surface;  and  the  patient  should,  if  possible,  be  kept  in  well-venlilated 
,ro<»ms.  lie  should  l>e  allowed  sulUcient  exereise  in  the  open  air,  not 
carrieil  to  the  point  of  fatigue,  and  ahoul<1,if  his  circumstances  will  per- 
mit, have  change  of  air  from  tiuitJ  to  time,  alternating  a  sea  with  au  in- 
land climate.  Bathing  also,  whether  in  sea  or  river,  with  the  habitual 
n*e  of  the  tepid  or  cold  sponge-bath,  and  friction  of  the  surface  witU 
horse-hair  gloves  or  a  rough  towel,  so  as  to  keep  the  skin  in  bcaltUy 
action  and  its  cutaneous  circulation  free,  should  be  regularly  practised. 
In  carrying  out  this  general  plan  of  treatment,  it  must  be  borne  in  mind 
tliat  the  health  ami  strength  of  a  delicate  and  weakly  child  can  only  be 
improved  up  to  tlie  highest  standard  admissible  by  its  individual  con- 
stitution.    A  weakly  scrofulous  child  may  be  lmpro\'ed   iu  health  and 
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ixiny  be  Bti*cngthenef1  in  body ;  but  it  cftii  never,  b}'  any  li^^gienic^  A\m 
tetic,  or  mcfUcinnl  process,  bnve  tho  original  defeci  in  ihc  orgnnisatitiJ 
80  complelely  eradicated  as  to  hv  rendeiXMl  robust  and  vigorf»ut(,  m 
wotild  be  a  child  of  good  congenital  aiauiina  who  had  been  equally  welt 
cared  for. 

The  Curative  Treatment  should  be  speeinlly  directed,  like  the  pre- 
veutive,  tf>  the  gcnerul  improvement  of  the  nutrition,  and  through  il  to 
the  auginentatiun  of  the  constitutional  vigor  of  the  patient;  all  tlii>«e 
hygienic  means  that  have  just  been  alluded  to  being  continuously  carritd 
out. 

The  more  strictly  medical  treatment  of  scrofula  consists  in  the  admin- 
istration of  touicH  and  alteratives  with  the  view  of  improving  the  pnlicni' 
constitutional  powers.  Uefore  they  are  atlminiat^rod,  however,  it 
always  necessary  to  see  ttiai  the  digestive  organs  are  in  a  healthy  cot 
dition,  Scrofula  is  n  consequence  of  mahtutrition  ;  and  unless  we 
that  digestion,  the  first  stage  of  the  nutritive  process,  is  properly  afcoi 
plished,  all  other  mentis  \v\\\  he  uselei^s  When  the  tongue  is  cover 
with  a  white,  thick,  creamy  I'ur,  and  has  elongated  papilla;  nud  re<l  edgt 
the  mucous  membrane  l>eing  in  a  state  partly  of  irritability  and  parUj 
of  debility,  neither  purgatives  nor  tonics  con  be  largely  ndniinislcri'f 
the  former  irritating,  the  latter  overstinjnlating  the  morbidly  ncnwiivi 
mucus  niomhrane.  In  tliese  circinnstaiiues  the  patient  should  Ije  cot 
fined  to  the  mildest  possible  diet,  which  must  principally  consist  of  mill 
boiled  fish,  white  meats,  and  light  pudding,  no  stimulant  of  any 
being  allowed  except  a  small  quantity  of  claret  or  hitter  beer ;  and,  unh 
the  patient  have  been  accustomed  to  the  use  of  stimulants,  Ihesu  evpi 
bad  better  be  dis|MMiscd  with.  Small  doses  of  mercury  with  chslk. 
60f\u,  an<1  rhuharh,  should  be  occasiounlly  administered  at  bcd-linie,  will 
some  of  the  compound  decoction  of  aloes  on  the  following  ninrnin;^ ;  «n< 
a  few  grains  of  the  carbonate  of  soda  or  of  potash  may  l>e  given  iwU 
or  thrice  a  day  in  some  light  bitter  infusion,  as  of  cascarilla  or  ealinnt 
In  many  cases  of  strumous  disease,  more  esiierially  those  atfectinp 
joints  and  hones,  the  liver  will  be  found  t*»  be  enlarged  and  slug^l-ih  il 
its  action,  tlie  patient  every  nf>w  and  tlipn  becoming  liilious,  salh'W. 
jaundiced  ;  in  these  circnmstauces,  smalt  doses  of  blue  pill,  carried  vi 
with  the  compound  decoction  of  aloes  or  a  rhubarb  drnughl.  will  h 
found  necessary  from  time  to  time.  When  all  gastric  irritalioii  hw  h 
removed  in  this  way, or  if  it  have  not  existed  in  the  usual  marked  degr 
from  the  first,  the  patient  being  pnle  and  flabby,  with  a  weakened 
dition  of  the  pulse,  of  the  skiu,  and  of  the  mucous  surfac^e,  then  toiii 
mny  be  administered,  and  the  more  speciRc  treatment  adopted. 

The  great  remedies  which  are  employed  with  the  view  of  reraovh 
scrofula  and  curing  the  secondary  affections  which  il  induces,  are  ir 
iodine,  the   preparations  of  potash,  and    cmMiver   oil.     These   arc 
extreniel}'  useful,  either  singly  or  conjoiuu-d,  as  they  serve  to  carry  Ot 
distinct  indications  in  the  management  of  this  alU'Clion. 

Iron  is  most  nseful  in  iui|iroving  the  nutrition  of  pale  flnbby  Rnaemi* 
subjects,  increasing  markedly  the  quantity  and  quality  of  bloitd  hi 
system.  The  best  preparations  for  children  are,  I  think,  the  viiinm  (et 
and  the  syrup  of  the  iodide  of  iron.  In  older  persons  the  lincluro 
the  iKMchloride,  and  some  of  the  forms  of  the  citrate  or  the  pho*pIi)ile' 
iron,  appear  to  be  most  Hervice;ii)le;  in  other  cases,  agaiu,  the  imlur 
chalybeate  waters  will  be  found  to  agree  l>est. 

Minfi  is  e8j>ecially  valiu»blc  in  promoting  the  absorption  of  etfnm^, 
l>lastic  matters,  and  iu  lessening  the  inorbi<l    hypcrtiophios  whieti  mJ 
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commoTily  take  place  in  scrofula.  The  prepArntion  uAunlly  employed  Is 
iUv  iOi\'\(\vi  of  potiissimn.  In  onler  timt  tliis  may  produce  \U  full  effi.'cts, 
it  slujiild  iHi  given  as  freely  as  the  patient  will  l>ear  it,  continued  Coi*  a 
considerable  length  of  time,  and  especially  administered  in  cornhinations 
with  oilier  preparalioim  of  potash.  With  the  view  of  preventing  it  from 
irritating  the  stfimacb,  it  should  be  given  in  a  eonaiderable  qnaniity  of 
some  blnnd  Hnid.  Its  combination  with  the  other  salts  renders  it  more 
efficacious  in  removing  Rtrnmous  enlargements  and  deposits  of  aplastio 
and  tuberculous  matter.  Fur  this  purpose  I  have  found  the  foUowiog 
form  extremely  useful  for  adults,  the  dose  being  proportionately  dimin- 

tisbed  in  the  case  of  cliildreu:  —  U  Potassii  iodidi,  Potasste  chloratis,  iia 
5j;  Totassai  bicarbonatis,  5i'j«  Divide  into  tsvelve  powders,  of  which 
one  is  to  be  taken  niglit  and  morning  in  half  a  pint  of  warm  milk.  In 
other  cases,  the  liquor  potassie,  Hrandisirs  alkaline  sotntiou,  or  linie- 

( Water  given  freely  in  milk,  are  serviceable;  but  I  prefer  the  above  pre- 
scription. 
Cod  lioer  oil^  wldch  ma^'  be  looked  upon  rather  as  an  article  of  diet 
than  as  a  medicine,  is  of  essential  utility  in  improving  the  nnttition  of 
the  body  in  cachectic  and  emai-iulcd  stales  of  the  systera,  more  particu- 
larly in  growing  children,  or  in   inilividuals  who  are  suifering  from  the 
ivasting   eflects   of    strumous   suppuration ;     it    not   only    fattens    but 
^strengthens  the  system,  increasing  decidedly  the  muscular  power  and 
Btbe  quantity  of  re<l  corpuscles  in  the  blood.     It  may  often  very  advau- 
'tageousty  l)c  admiiiistcred  in  combination  with  the  iodides  of  potassium 
or  iron,  and  given  after  meals. 

Of  the  other  tonic  remedies  which  may  l>e  employed  in  this  affection, 
such  as  the  preparation  of  ftarX:,  and  of  sarsnparilla^  1  need  say  nothing 

Il>eyond  that  they  may  be  usefully  administered  in  fulfilling  ordinary 
■iliera|M.*nlic  indit-ations.  Kingi-r  has  lately  recommendud  the  nulphide 
t©/  calcium  as  extremely  valuable  in  scrofulous  and  tuberculous  glands, 
And  in  chronic  strumous  sore^  and  abscesses.  Ho  uses  it  in  a  solution 
which  has  much  the  strength  of  Harrogate  Waters.  Thus,  he  directs  a 
grain  of  the  sulphide  of  calcium  to  be  dissolved  in  a  half  pint  of  water, 
and  of  this  a  teaspoonful  is  taken  every  hour.  Under  its  influence,  the 
glands,  it  is  said,  either  return  to  the  normal  state  or  hasten  on  to  sup- 
puration, and  chronic  abscesses  eitlier  dry  u\>  or  are  speedily  brought 
(forward  and  their  contents  discharged,  a  healthy  healing  sore  being  lut^. 
The  Looal  Treatment  of  scrofula  consists  in  a  great  measure  in  the 
ordinary  btcal  management  of  chronic  inflammation,  modified  according 
to  the  seat  and  peculiar  nature  of  the  affection.  Much  of  the  local 
Ireaimi-nt,  liowever,  especially  in  the  more  advanced  stages,  consists  in 
removing  the  effects  of  the  disease  in  the  shape  of  aplastic  deposits, 
false  hypertrophies,  and  general  enlargement  and  thickening  of  parts. 
This  may  usually  be  done  by  the  application  of  lolions  containing  the 

•Iodide  of  potassium,  or  the  carbonate  of  potash,  applied  by  means  of 
lint  covered  with  oiled  silk;  a  drachm  of  euclj  of  the  salts,  with  an 
ounce  of  spirits  of  wine  to  eleven  ounces  of  water,  makes  an  excellent 
application,  which  appears  to  dissolve  away  the  fibrinous  ami  plastic 
deposits  common  in  this  disease.  In  many  cases,  frictions  with  the 
Iodide  of  leail  ointment,  or  pressure  by  means  of  strapping  and  band- 

•affcs,  will  be  found  the  most  serviceable  means  that  the  Surgeon  can 
adopt.  When  matter  forms,  it  shouhl  bo  let  out  In  acconlanec  with  the 
rules  laid  down  in  treating  of  the  more  chronic  forms  of  abscess.  In 
these  cases,  the  injection  of  the  sac  of  the  abscess  with  a  solution  of 
iodine  will  he  found  very  useful. 
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Operations  in  SorofHilous  and  Tuberculous  Cases. — Tn  cnsoa 
of  scrofulons  diseases  of  the  soft  parts,  the  bones,  or  the  Joints,  the 
question  of  the  propriety  of  operating,  whether  this  be  for  the  excision 
of  a  gland,  the  resection  of  a  joint  or  bone,  or  the  ampntation  of  a  limb, 
has  often  been  disctissed.  In  tliese  eases,  operations  should  not  be  un- 
dertaken too  hastily,  too  early  in  the  disease,  or  in  very  young  sobjecls. 
The  affection  being  constitutional,  it  will  often  he  found,  as  the  genertl 
health  of  the  patient  is  improved  by  proper  treatment,  tliat  local  mis- 
chief, wliich  at  first  appeared  very  intractable,  gradually  assumes  a  more 
circumscribed  and  healthy  form,  and,  in  fact,  to  a  great  extent  under- 
goes spontaneous  cure  by  the  restoration  of  the  healthy  action  in  the 
parts.  This  we  especially  find  to  l>e  the  case  in  young  children,  in  whom 
very  extensive  disease  of  the  bones  and  joints  may  often  be  recovered 
from,  without  the  necessity  of  any  serious  surgical  interference.  Shoald 
any  operation  be  nndertaken,  it  is  desirable  not  to  have  recourse  to  it 
whilst  the  disease  is  actively  spreading.  In  these  circumstances,  it  is 
not  only  probable  that  suppurative  inflammation  of  an  unhealthy  kind 
may  be  set  up  in  the  wound  itself,  bnt  that  disease  of  the  soft  parts  or 
bones  may  recur  in  the  cicatrix  of  the  original  wound,  or  that  the  cor- 
responding parts  on  the  ofjposite  side  of  the  body  may  l>ecome  similariy 
affected  in  very  chronic  cases  of  scrofulons  disease  of  bones  and  joints. 
After  excision  of  the  elbow,  the  knee,  or  the  bones  of  the  foot  and  wrist, 
the  morbid  action  will  sonietiuies  return  in  the  contiguous  soft  parts  to 
such  an  extent  as  to  render  a  second  operation  necessary,  although  the 
bones  were  not  implicated  ;  the  tissues  in  the  neighborhood  of  the  cica- 
trix becoming  swollen,  spongy,  and  infiltrated  with  a  quantity  of  gela- 
tinous semi-transparent  plastic  matter,  running  into  unhealthy  suppura- 
tion, with  fistulous  tracts  leading  through  it  that  cannot  be  brought  to 
heal.  In  some  cases  even  of  simple  strumous  disease  of  the  integuments 
of  the  arm,  leg,  or  foot,  attended  with  great  and  irregular  deposition  of 
plnstic  matter,  and  chronic  and  intractable  ulceration,  amputation  of  the 
limb  is  the  only  course  left  to  the  Surgeon.  When  strumous  suppura- 
tion leads  to  hectic,  the  patient  will  speedily  sink  unless  the  diseased 
structures  be  removed. 


CHAPTER  XXXVI. 

VENERKAL  DISEASES. 

The  term  Venereal  Disease  is  used  to  denote  those  affections  which 
arise  primarily  from  sexual  intercourse.  It  was,  until  lately,  held  to 
include  two  distinct  specific  diseases — Syphilis  and  Gonorrhoea.  The 
special  researches  of  Surgeons  in  ihis  country  and  on  the  continent 
have,  however,  in  late  years,  iipparently  established  the  fact,  that  in  the 
term  Syphilis  there  have  been  included  two  distinct  affections,  both 
communicable  by  contagion  during  intercourse,  but  differing  in  their 
characters,  and  especially  in  this, — that  the  one  is  a  purely  local  affec- 
tion, while  the  other  not  only  pn^duces  local  clfccts,  but,  b}'  the  intro- 
duction of  a  specific  poison  inlo  the  system,  infects  the  general  consU* 
tution  of  the  person  to  whom  it  is  conimunicatc<l.  To  tlie  pui*ely  Iocs' 
disease  the  term  Local  Contagious  Ulcer  or  Chancre  may  *»e  applies!; 
the  word  SyplviUs  b*i\\\g  vti^uvcted  to  the  constitutional  affection. 
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Hunter  and  his  followers  supposed  that  nil  tbe  specific  diseAscs  arising 
from  BexunI  intercourse  originiUed  from  one  and  tlic  same  poison.     But 
tli»8  doctrine  has  been   prove<l  to  be  erroneous;   for  not  only  are  the 
local  appearances  anti  constitutional  etfecttj  of  these  diseases  widely' dif- 
ferent,  but  Ricoifl  has  shown,   in   the    most   conclusive  innnner,  that 
gonorrhreal  matter,  when  inocidated  on  the  skin  or  miicotis  menribrano, 
never  produces  a  ciiancre;  and  that,  on  the  other  Iiand,  chancrous  pus 
[can  never  be  made  to  produce  gonorrhoja.     Each  of  the  diseases — Lot-nl 
Coutavious  Chancre,  Syphdis,  and  Gonorrha^a — propagates  itself,  nnd 
lO  other.     Two  of  these  diseases  may,  however,  co-exist  in   the  same 
^'person.     Thus,  we  shall  have  occasion  to  notice  the  coincidence,  in  some 
Wses,  of  the  local  chancre  witli  the  phenomena  of  constitutional  syphilis. 
Again,  tlicord  has  pf>inted  out,  that  a  woman  may  at  the  same  time  be 
affected  by  gouorrhn?a  ami  by  cliancres  on  the  uterus;  and  tills  probably 
explains  those  cases  in  which,  after  connection  with  the  same  woman, 
different  men  have  contracted  tlifferent  forms  of  disease,  or  even  both 
■^fTections.     In  this  Chapter,  we  shnll  describe — l,the  Local  Gontasrious 
^rUlcer  or  Chancre;  2,  ^Syphilis,  or  Constitutional   Syphilis;    reserving 
^Pthe  consideration  of  Gronorrha^a  till  we  speak  of  Diseases  of  the  Urinary 
^■Organs. 

H  I. — LOCAL  CONTAQIOUB  ULCEft  OB  QHANOBB. 

The  Iiocal  Contagious  Ulcer  or  Chancre  is  a  sore  of  special 

kform  and  appearance,  characteristic  of  the  nature  of  the  disease.  It 
may  occur  on  the  cutaneous,  the  mucocutaneous,  and  mucous  surfaces, 
most  commonly  on  the  latter,  on  account  partly  of  their  greater  exi>o- 
Btirts  to  contagion,  but  chiefly  from  their  being  less  perfectly  protected 
by  epidermis.  Chancres  present  much  variety  as  to  tlieir  appearance 
and  to  the  course  which  tliey  pursue:  so  great  indeed  ate  the  varieties, 
that  ihoy  have  been  looked  upon  hy  some  Surjreons  as  affording  evi- 
dence of  distinct  diseases  proceeding  from  different  poisons.  This  doc- 
trine, however,  is  entirely  erroneous;  the  varieties  in  their  appenrance 
depend  on  seat,  constitution,  and  other  accidental  circumstances.  A 
chancre,  then,  is  a  siiecitic  venereal  sore  or  ulcer,  originating  invariably 
from  contagion,  and  capalile  ol*  propa*fation  to  other  fiarts  of  the  same 
or  of  tlifferent  individnals  by  inoculation.  Like  all  other  ulcers,  a 
^chancre  presents  two  distinct  periods:  the  first,  in  which  it  is  either 
BfSpreadin^  or  stationary,  in  which  alone  it  is  specific,  and  whicli  may  be 
^■of  almost  indefinite  duration;  and  tlie  second,  in  which  it  has  com- 
menced to  granulate,  and  a  process  of  repair  is  set  up  in  it.' 

Specific  Natlkk. — Kiconi  has  made  the  important  observation  that, 
If  the  pus  from  a  ciiancre,  dtiring  its  first  period,  be  inoculated  into  any 
part  of  the  surface  of  the  body,  it  will  invarialUy  produce  another  six;- 
cific  venereal  sore  or  chancre;  and  that  no  pus  that  is  not  chancrona 
can.  under  any  circumstances,  rwxasiou  the  specific  venereal  ulcer.  This 
inoculahlc  ulcer  is  always  in  its  effects  a  local  disease,  being  confined  to 
a  specific  sore;  of  which  the  furthest  complications  are  repetition  of  the 
Borc  wherever  its  discharge  invades  an  unprotected  surface,  and  the 
occasional  irritation  of  the  neighboriug  lymphatic  glands  to  infiamiaa* 

Ition  and  abscess. 
Oriuiv  and  Prooress — A  chancre  is  necessarily  generally  contracted 
in  impure  sexual  iatercourse  with  a  jkm'sou  alreatly  contaminated  by  the 
»  The  term  Chsncre  is  alw)  applied  lo  ihe  nicer  which  is  the  primary  manifesta- 
tion of  cnn.^tiiutional  syphiUfi  This  chancre,  which  preseutti  dibtiueiive  charac- 
ters, will  be  luund  de»cribeU  at  page  tJtJJ. 
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disease,  by  the  direct  contact  of  the  healthy  with  a  prevlonsly  diseased 
surface.  When  a  chancre  is  caught  in  connection,  it  usually  commences 
with  a  small  excoriation,  which  appears  to  have  been  directly  inoculated 
with  the  specific  poison.  In  other  cases,  though  more  rarely,  it  may  be 
seen  at  first  in  the  shape  of  a  small  pointed  pustule,  which  speedily 
breaks,  leaving  an  ulcer  of  a  specific  character  in  its  site.  Very  gene- 
rally, however,  this  pustule  escapes  observation,  and  the  disease  is  pre- 
sented in  the  first  instance  as  an  ulcer.  The  chancrous  ulcer,  whatever 
form  it  assumes,  seldom  makes  its  appearance  until  a  few  days  (five  or 
six)  after  connection.  In  some  cases,  however,  I  have  observe<i  it,  evj. 
dently  from  the  infection  of  a  fissure  or  crack,  on  the  day  foilowiag 
impure  intercourse;  and  occasionally,  in  I'ure  instances,  its  appearance 
may  be  delayed  a  few  da3'8  longer  than  that  time  which  has  been  men- 
tioned. 

Cliancres  are  occasionally  contracted  in  various  irregular  ways.  Thus 
they  may  occur  on  the  fingers  of  Surgeons  or  accoucheurs  from  dressing 
venereal  sores,  or  from  attending  diseased  women  during  lal>or.  In 
these  instances,  however,  the  consequences  of  contagion  are  nearly 
always  of  another  kind ;  namely,  the  inoculation  of  constitutional  syphi- 
lis, not  tlie  merely  local  ulcer.  In  othercases,  the  disorder  is  contracted 
from  the  contact  of  filthy  clothes  or  dirty  utensils  with  the  person;  and 
not  uncommonly,  it  is  said,  chancres  are  contracted  in  public  water- 
closets.  Although  the  latter  mode  of  infection  is  not  impossible,  it 
should  be  received  with  doubt,  as  it  is  an  explanation  not  uncommonly 
adopted  by  those  who  desire  to  account  for  the  consequences  of  an  act 
of  immorality,  in  a  way  that  does  not  expose  them  to  reproof.  In 
speaking  of  these  modes  of  propagation  of  syphilis,  Wiseman  says:  **It 
is  frequent  to  mention  other  secondary  wayn  of  the  propagation  of  it; 
as  lying  in  the  same  bed  with  an  infected  person,  lying  in  the  same  sheets 
after  them,  or  wearing  their  cloaths.  •  .  .  Drinking  with  one  so  affect- 
ed, or  sitting  on  the  close-stool  after  them,  are  likewise  mentioned  among 
the  causes  of  infection  These  are  all  such  convenient  excuses  for  the 
more  shie  and  coy  patients,  that  it  is  a  pit^'  to  discountenance  tbem" 
(Wiseman;  "Several  Chirurgical  Treatises  of  Lues  Venerea,"  London, 
1676). 

AVhatever  be  the  appearance  presented  by  a  chancre,  there  can  no 
longer  be  any  doubt  that  the  disease  arises  from  one  kind  of  virus  only; 
the  modifications  in  the  sore  depending  on  its  situation,  on  the  constitu- 
tion of  the  patient,  and  occasionally-  on  that  of  the  individual  who  com* 
niunicates  the  infection.  That  this  is  so,  is  evident  from  the  facts  that 
every  chancre,  when  inoculated,  reverts  to  one  typical  form;  and  that, 
however  much  chancres  may  ultimately  differ,  they  all  present  the  same 
characters  during  their  early  stages. 

The  progress  of  a  chancre  that  has  been  artificially  inoculated  on  any 
part  of  the  cutaneous  surface  is  as  follows,  and  its  study  will  serve  to 
elucidate  what  takes  place  in  other  circumstances.  During  the  first 
twenty-four  hours  after  the  introduction  of  the  specific  pus  into  the  skin 
on  the  point  of  a  lancet,  we  find  that  some  inflammation  is  set  up  around 
the  puncture,  which  becomes  hot,  red,  and  itchy.  About  the  third  or 
fourth  day,  a  pointed  pustule  is  produced,  which  is  at  first  deep-set,  bat 
becomes  on  the  following  day  more  superficial,  with  some  depression  io 
the  centre,  resembling  rather  closely  a  small-pox  pustule;  on  close  ex- 
amination, this  will  be  found  not  to  be  a  true  pustule,  but  rather  a  miss 
of  epithelial  scales  and  pus  not  included  in  the  distinct  wall.  On  the 
fifth  day,  it  has  become  hard  at  the  base,  apparently  from  the  iofilt^r 
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tion  or  plastic  matter;  nnd  on  the  sixth  it  lias  usnally  <Utcr1,  Torining  & 
small  round  scats  antl  leaving  nn  nlct.'r  whioli  pruaenlH  Itie  typical  oliar- 
acters  of  a  true  chancre,  heiiij(  circnlar  ami  clepiesaeil,  with  a  f*m]  greyish 
aurfaci?  which  cannot  l>e  cleanscO,  *liari>-ciil  edges,  a  lia^e  more  or  less 
in<itir«te«l  by  inflaminaiion.  and  an  angry-lookin;ar  re<l  areolar  amnnd  it. 
This  is  ihe  typical  chancre,  and  these  are  the  appearances  that  every 
true  venereal  non-ftyphililic  sore  on  the  skin  will  presoni  ahout  the  filth 
or  sixth  day  after  inoculstion;  from  this  time  it  may  diverge  more  or 
lesH  completely  from  IhcRc  characters,  hut  will  yet,  if  inoculated  at  any 
time  during  the  poiHoiiou»  Hta<re,  produce  an  ulcer  that  will  run  the 
s[>eciric  coui*se  up  to  the  same  period,  alXer  which  it  may  in  its  turn  agaia 
deviate  into  one  or  other  of  Uie  unusual  forms  that  chancres  occasionally 
assume. 

VAttiKTiES. — These  have  been  described  under  various  denominations 
by  the  numerous  writers  on  these  affections.  The  following  classifica- 
tion will  include  them  all: — 1,  the  Simple  or  Soft  Chanure,  or  Chancrous 
Excoriation;  3, the  riiagedtenic  Chsncre;  and  3,  the  Sloughing  Chancre. 
As  H.  Lee  has  observeil,eauh  of  these  varieties  of  chancres  is  associated 
with  a  prtrticnlar  variety  of  infl  immatory  action.  Thus  the  m/t  is  the 
frupf/urali tin  ^orm  \  the  phagfdfe/iit\  tlie  ulcerativi' ;  and  tiie  KlongKing^ 
the  gnn/jrenoutt.  The  particular  form  of  the  sore  is  in  each  case  deter- 
minctl  by  its  situation,  and  the  con>itiiution  of  tl)c  patient  or  that  of  the 
iniHvidual  furnishinir  the  contat^iou. 

1.  Simple  or  Soft  Chancre,  or  Chancrous  Exooriatloni  is  cer- 
tainly that  form  of  the  disease  which  is  mobt  commonly  met  with  tn 
London  at  present,  from  its  excessively  contaoions  character.  It  con- 
sists of  one  or  more  small  sores,  of  a  very  shallow  character,  resembling 
rathi'r  an  abrasion,  with  siiarp-cut  edges,  somewhat  circular  in  simpe, 
an<l  havii»g  a  tawny  greyish  or  yellowish  surface,  with  a  narrow  red 
areola  around  the  edge:  in  mnny  cases  attended  with  much  heat  and 
ilchitig.  These  sores  are  usually  seated  on  the  clelX  under  the  corona 
glandis,  or  about  the  glnns,  tiiu  whole  of  which  may  be  studdc<l  by  them. 
In  fact,  one  peculiarity  of  this  chancre  if^  its  tendency  to  mnlllplicalion 
on  the  contiguous  structures.  In  other  cases,  the  sores  invade  tiic  fne- 
nom,  which  may  be  perforated;  or  they  may  occupy  the  mucous  surface 

bf  the  prepuce.     In  no  case  arc  they  indurated 

W  The  excxiriated  chancres  not  nnfrequently  present  aomewhat  varying 
appearances.  In  some  cases  their  surfaces  become  covered  with  large 
fungous  giiinulations,  hence  termed  /ungating  isoren.  In  other  instances 
Ihey  are  truly  irritable,  l>ecoming  exceedingly  aensitive,  with  a  tendency 
to  spread,  anti  having  a  dusky  red  areola  around  tUem.  These  chancres 
are  very  frequently  aitendeil  by  much  general  inflammation  of  the  penis; 
the  orgnn  Iwing  swollen,  red,  and  semi-transparent,  from  subcutaneous 
re<k'ma,  and  usually  in  a  state  of  phimosis,  with  much  purulent  secretion 
l)otweiMi  the  [irepuce  and  ijlans. 

2.  FhagedsBiiic  Chancre  is  characterised  by  a  tendency  to  erosion, 
with  much  destruciion  of  the  parts  that  it  invades.  It  may  assume  the 
pbngedtenic  character  tVom  tlie  very  Hist,  or  this  may  be  set  up  in  r>ne 
of  the  other  varieties  of  chancre  at  some  pcrioil  of  llieir  course.  The 
progress  of  this  pliagedtenic  or  ur'iding  chancre  is  usually  somewhat 
alow,  but  continuous;  it  commonly  alTects  the  glans,  more  especially  in 
the  neighborhood  of  the  fnenuin  or  urethra,  destroying  a  considerable 
|H)rtioh  of  the  organ  in  this  situation.     Wallace  h:is  divided  ttiis  form  nf 

inncre  into  three  varieties;  iUAt  without  afough^tUm  with  white  slough, 
that  wUh  black  slough.    Each  of  these  varieiies,  t^guin,  may  be  of 
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a  simple^  an  inflamed^  or  nn  irritable  chnrncter.  This  classiBcntioo 
appears  to  idc  to  be  nn  useful  and  practical  oue,  and  1  accordioglj 
arlopt  it. 

'J'lie  phayedsvic  chancre  wifhrntt  nlough  is  a  truly  eroding  ulcw. 
spreading  with  Bhnrply  out  edges,  nttcnded  by  soD)e  slight  inflammatory' 
action,  and  ivith  niui-h  aclivity  uf  progress;  it  is  coniruonly  oti8en'«d 
about  the  fra?nnm  and  under  part  ul"  tlie  glans,  and  very  frequenilv  bol. 
lows  out  and  destroys  the  organ  in  this  situation  to  a  oousideublt 
extent. 

In  the  phagedtevic  chancre  with  white  .^lovcjh,  we  find  an  \ti>  . 
eroding  ulcer,  with  a  thin  margin  of  wldle  slrHij^li  situated  at  tli- 
tion  of  the  dead  and  living  structures;  thnt  which  covers  the  sur' 
the  sore  having  Uiiunlly  become  darkened  b)'  exposure  to  air,  to  i;  .- 
ings^  and  to  secretions. 

The  phngfdttnic  chancre  with  black  ttlovfjh  differs  hut  little  from  Ibe 
last,  except  in  tlie  color  of  the  slough,  wliicli  may  be  in  a  great  ineafiurr 
accidental,  and  in  its  tendency  to  induration,  and  to  somewhat  rsptd 
extension  ;  it  muht  not  \*e  c(»nrounded  with  the  next  form  of  chancri!. 
whidi  presents  many  points  of  ditference.  AH  these  varieties  of  pba^^ 
dsenic  clumcre  may  l>e  inQamed,  being  attended  wiLh  much  heat,  xvV 
nees,  and  swelling,  increase  of  discliarge,  and  rapidity  of  action  ;  or  tbiv 
may  b«  irritable,  oct-urring  in  cachectic  individualb,  when  tliey  are 
accompanied  by  much  pain,  and  usually  a  good  deal  of  conatitutiuuftJ 
disturbance  oJa  nervous  and  irritable  type. 

3.  Sloughing  Chanore,  or  Gangrenous  Phagedeena,  is  a  cnmlit- 
nation  of  rapiilly  sprendiug  and  destructive  gangrene  with  the  venMeal 
poison^  and  may  be  looked  upon  as  a  gangrenous  iuflamuialioD  of  a  ven» 
real  sore. 

The  gangrene  ia  usually  the  consequence  of  the  connnerocnt  of  Ibc 
venereal  pus  under  an  elongated  jjrepuce,  in  a  person  of  intJamm-*  ■^' 
and  irritable  constitution,  in  whom  the  loose  areolar  tissue  of  the  . 
organs  readily  tukes  on  sloughing  action  when  inflamed.     It  n 
allects  the  upper  surface  of  the  prepuce.     The  |i«rl8  becuniiiig  imm 
swollen,  red,  mn\  somewhat  i>rawny,  and  the  prepuce  being  in  ■■ 
of  complete  and  permnnent  phimosis,  a  dusky  black  lookin-?  «['<■' 
mnkcs  its  tippe:tniiice  on  one  side  of  the  organ;  tlii*«   t 
giving  ri^e  to  thick,  bbu-k,  soft,  and  pnltAceous  slonghh, 
hups  the  whole  of  the  prepuce,  and  exposing  and  implicuiing  iip 
to  a  great  extent,  accompanied  sometimes  by  copious  ha^uioirhti;^-' 
the  dorsnl  artery  of  tlie  penis  on  ttie  separation  of  the  sluughs,  an^t  l>.i 
denudation  of  the  corpora   cavernf)Ba.      In    other   cases,  the    prepuce 
sloughs  on  one  side  only  ;  a  round  aperture  forming  in  it,  through  wliu*li 
the  glans  projects,  whilst  the  swollen  and  inQameii  extremity  of  tlie 
prepuce  hangs  driwn  behind  it,  giving  the  organ  a  very  remarkable,  anJ 
at  first  sight,  somewhat  puzzling  npitenmnce.     After  the  separat    n  r^ 
the  sloughs,  granulations  rapidly  spriUjiring  up,  the  sore  loses  its  sj 
character,  and  cicatrisation  advances  with  rapidity. 

Situation. — As  diBucres  almost  invariable  result  from  ootmectioo 
with  persons  suffering  from  sores  of  a  similnr  naltire,  tht-y  l'Cmvi 
occur  on  the  genital  organs.  In  the  male  they  may  be  met  with  ; 
part  of  these ;  ihcir  characters  vary  somewhat,  however,  accor-t 
the  situation  in  which  they  occur.  Tlivy  arc  hy  far  most  com 
seated  in  the  angle  r<trme<i  l»etwecn  tlie  glans  and  theprc|»uce;  tie'. 
appear  most  frequently  nt  the  orifice  or  on  the  inner  surface  of  it"  j 
puce,  next  on  the  franinm,  then  on  the  glnna,  and  laaUy  at  the  orifice  m^ 
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fllie  nrethrn,  or  on  the  skin  of  the  hoAy  of  the  penis.  Those  altoiit  the 
ineniim  nre  often  sloti^hy  an*l  irrilalile,  have  a  jrrent  teiulenry  to  per- 
fornte  oi*  destroy  this  incmhrane,  and  are  more  iVoqiifritly  followed  by 
httimorrhajro  fn-  hul*o  than  any  of  the  other  varieties  of  the  disease. 

The  Urethral  Chancre  is  uAnnlly  situated  just  within  the  oriHce  of 
the  canal,  and  may  be  seen  on  pressing  open  its  lips,  in  the  form  of  ft 

» small  sloughy  sore,  which  cjceaaionally  oreeps  ont  upon  the  gUns.    Somc- 
fciraes  it  is  more  deeply  seated,  so  as  to  be  ont  of  sight;  when  this  is  the 
tose,  A  thick,  tcnneiona,  sloughy  and  bloody  discharge  appears  in  small 
Qnnntities  from  the  ui*ethra;  at  a  little  distance  up  the  canal  there  will 
nBually  \hs  felt,  ou  grasping  the  organ  between  the  6ngers,  a  circum- 
scribed indurated  st»ot,  which  is  somewhat  painful  on  pressure  and  after 
nnctnrition.     The  chancres  have  be«n  found  by  Ricord  to  extt^nd  along 
the  whole  of  the  urethra,  even  to  the  bladder;  and  it  is  their  presence 
in   this  canal  that  formerly  led  to  the  ftU|>|»o«ition  of  the  identity  of 
syphilis  and  gonorrhoea,  an  error  which  has  been  disproved  by  the  test 
of  inoculation ;  the  discljarge  from  urethral  chancre  prodncing  the  typi- 
cal sore,  that  from  gonorrhfea  giving  no  result  when  introduced  under 
the  skin.     Tlic  exislciu-e  of  chancre  wiihiu  the  urethra  may  be  suspected 
if   the  urethral    discharge  be    small    in  quantity,  and    8<imewhat  dark 
^■eolored,  ichorous,  and  sloughy  in  appearance.     The  chancre  may  be  de- 
^r-iected  by  everting  the  edges  of  the  urethra,  or,  if  situated  too  high  up 
the  canal  to  be  seen,  by  l)eing  folt  hard  and  nodulated  through  its  coats. 
Chancres  may  also  form  on  other  parts  where  they  have  been  accident- 
ally or  purpo'*cly  inoculated.     Thus  I   saw  many  years  ago  (1839 »  in 
^^Bicord's  wards,  a  man,  laboring  under  eczt^ma  of  thit  legu^  iu  whom  the 
^Bbutaneons  disease  hid  been  converted  into  a  series  of  immense  chancres 
by  accidental  inoculation  from  a  sore  on  the  penis. 

In  'women,  chancres  are  usually  situated  on  the  external  organs  of 
generation,  most  u>ually  just  outside  the  foiirchette  or  labia  minora,  very 
rarely  indeed  on  the  lining  membrane  of  ttie  vagina,  bnt  sometimes  on 
the  cervex  or  os  uteri ;  hence  it  is  impossible  ever  to  pronounce  a  woman 
free  from  chancre  without  examining  these  parts  by  means  of  the  specu- 
lum. When  situated  upon  the  extern.il  organs,  they  are  not  unfre- 
qiiently  concealed  between  the  rugie,  or  in  nooks  and  corners  of  the 
mucons  membrane.  In  thene  cases,  their  presence  may  sometimes  be 
detected  by  the  labia  being  swollen  and  (edematous  from  the  irritation 
produced  by  them. 

Diagnosis. — The  diagnosis  of  chancre  Is  !»sua!1y  sufflctently  easy,  the 
peculiar  character  of  the  sore  enabling  the  Surgeon  to  recognise  it  in 
all  its  forms,  in  some  instances,  however,  it  is  by  no  means  easy  to  say 
positively  whether  an  ulcer  on  the  |>enis  be  or  be  not  chnncrous.  It  is 
especially  (htlkidt  \a>  distinguish  some  forms  of  excoriated  chancre  from 
beriics  or  aphtlin?  on  the  prepuce  or  glans,  or  from  those  slight  excori.a- 
ptjons  that  many  men  hiibitnally  contract  after  a  sou»ewhat  impure  con- 
lection;  so.  als*»,  the  wound  resulting  fr(»m  a  ruptured  fnenum  oHen 
mts  a  snstiiciouM  appearance.  In  these  cases,  however,  the  absence 
•ny  specittc  character  altoiit  the  sore,  its  immediate  occurrence  alter 
iponneciitm,  the  general  known  tendency  of  the  patient  to  these  aftociions, 
■nd  the  fact  of  the  inguinal  glamis  not  being  generally  indolently  en- 
larged, will  enable  the  Surgeon  to  diagnose  the  ulcer  to  be  simply  a  local 
■  •(feclion,  and  not  the  prelude  to  general  syphilitic  eruptions.  Wlien  the 
prepnce  is  in  n  slate  ftf  inflammatory  pliimosis,  it  is  always  extremely 
dillicnlt  to  determine  by  mei-e  examination  whether  there  l»e  chancres 
under  it  or  not,  though  their  bases  indurated  by  inllammation  may  some- 
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times  be  felt  thrnngh  It.     In  the  cnsc  of  the  phogednenic  or  tb«  alniighv 
chancre,  there  can  he  little  ditllL-iilty  in  e»tMhli(^hiii&:  the  true  nntnre  nf 
tlie  affection.     In  Uiost'  cases  in  wljjch  a  oonipmifion  nf  the  chiirtcwm 
of  the  sore  witli  one  or  other  of  the  rUtfereut  recogniitufl   vniielieat^ 
chancre  fiiilcd  in  enaldinjj  the  Snrgeon  to  iletermine  the  true  nntiirel 
the  affection,  it  was  llioiiglit  at  one  time,  vrhen  the  Uxral  cnntagious  nlifl 
and  the  phenomena  attending  the  progress  of  syphilis  were  eonfoundal 
together,  that  the  influence  exercised  hy  mercury  upon  the  sore  woofl 
determine  whether  Uie  dittease  were  syphilitic  or  not;  the  true  oii&ncM 
hring  supi>oRed  to  lie  enr.ible  in  no  otluT  way  than  by  the  internnt  flfl 
miiiit^traiion  of  mercury;  but,  although  there  can  be  no  doubt  ibat  UH 
infiuence  exercised  by  treatment  assists  the  Surgeon  oonsiilerably  in  iJfl 
di;ii<»o3ia  of  ubsciire  cases,  yt»t  it  cannot  be  relieil  upon  as  a.  test  of  t(P 
nature  of  the  disease,  many  venereal  affections  l)eing  readily  curable  by 
very  simple  means  without  mercury.     It  must  be  further  recoUectrd, 
that  little  pnictical  advantai^e  is  giiined  by  cxi>erimenting  <in  the  eonta* 
giouM  (piality  of  the  discharge;    because,  if  the  patient  have  JKwn  «■!• 
jKiSed  to  sypliilitic  contagion,  when  the  sore  comes  under  the  observation 
of  the  fcjurgeon  it  will   be  imposhible  to  prevent  lii«  infection,  \Thir'i 
have  token  place  in  a  very  few  hours  aUcr  the  application  of  the  j 

TuEATMKNT  or  CuANOUE. — The  treatment  of  venereal  sores  iiK»  rn- 
gngiM)  the  anxious  attention  of  the  most  eminent  Surgeons;  &ud  so  luoo^ 
dirlerence  of  opinion  and  practice  regarding  it  still  prevails,  that  1  ttlizill 
not  endeavor  lo  discuss  the  subject  generally,  but  rather  cuiitiiie  1113 
remarks  upon  it  to  that  form  ot  treatment  which  has  met  with  the  oaiK* 
lion  of  the  beat  Surgeons  in  this  country,  and  which  a  toleral)ly  extt^n- 
sive  experience  in  hospital  aitd  private  practice  has  led  me  to  consuier 
as  the  most  safe  and  effectual. 

The  treatment  of  chancre  ia  of  a  local  and  of  a  conntituiionai  cliarsct^r. 
The  local  treatment  has  for  its  object  either  to  destroy  iho  |>oisonoiu 
eharncier  of  the  soi-e,  or  to  modify  it  so  as  to  bring  it  into  the  stato  nfi 
healthy  ulcer;  the  constituiiotial  treatment  is  not  (»nly  inten>le<l  lo  faci. 
lilRle  this,  but  to  prevent,  if  possible,  infection  of  the  general  tiystrni 
with  the  poison  of  constitutional  syphilis,  should  this  have  beeu  CofUiDii* 
nicated  with  the  local  ilisense. 

liOoal  Treatment — This  has  for  its  object  either  the 
or  the  niodilicalion  of  the  speciflc  character  of  the  sore.     'V\u 
deslruclion  of  the  local  virus  should  always,  if  p<tsflihlc,  l>eeffePte<i;  and 
if  this  can   be  done  in  the  early  btage  of  the  disease,  the  healing  of  tlie 
sore  will  be  much  ext>edited.     Bui,  even  though  consideritUlc  time  haru 
passe*]  before  the  Surgeon  sees  the  sore,  it  is  well  to  destroy  the  '•''■'• 
oting  and  poisonous  surface,  that  its  further  extension  may  l>e  piW' 
This  should  be  effected  by  the  Application  of  caustkn  in  a  buftl- 
ctMjcentrated  form  lo  destroy  nidicully  and  at  once  the  9|»eciOc  ch  ■ 
of  the  sore,  so  us  not  onl}'  to  save  the  pain,  but  to  prevent  the  irn 
8tlen<lant  upon  frequent  apjjlications.     The  nitrate  of  silver,  wi 
fre(jtnfnily  UHe<l  for  this  purpose,  is  too  weak  lo  sei-ui-e  the  effect  *t  u 
intended  to  accomplish,  being  apt  to  irritate  and   inflame,  and  Uot  u> 
destroy  the  chancHMiH  surface,  thus  necessitating  re|>eal«1  nud  [    ' 
a|iplicati*ina.     J  conseipienlly  prefer  to  this   the  strong  nitric  a*:  ^ 
application  of  which  will  very  commordy  sultice  to  annihilate  the  n 
cliarscler  of  ihe  sore:  though  more  energetic  in  action,  it  does  U'  • 
rise  to  more  pain  than  the  nitrate  of  silver.     It  should  be  appi 
moans  of  a  piece  of  wool,  a  glass  rod,  or  a  small  dossil  of  lint  wiu, , 
round  the  tnd  ofn  silver  prohe;  with  this  the  soie  may  lie  fre«ly  mo[>i>iil^ 
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and  then,  a  strenm  or  cold  water  having  be<*n  poured  over  it  to  wash 
away  my  superfluous  ai-id,  a  Iii,fht  poultice  or  a  piece  iif  w:iLer-<Jrcs«ing 
eliould  lie  laid  oo ;  nlV*r  Llie  flinnll  slough  produced  Uy  the  ransiic  hns 
8<*|>arat('4K  a  henllhy  granulating  surfHce  will  be  Ictl.  The  cnuHtic  rnny 
be  applied  at  any  time  during  the  coiilinuance  of  the  specific  condition 
of  tlie  sore;  hut  when  once  this  hiis  been  dcstn»yed,  it  slinnld  not  be  re- 
applied. The  potassa  fusn  and  the  pota»8a  cnm  caUre,  tliotigh  occasif)n- 
ally  UBcd,  are  far  less  nianngealilc  and  not  more  etflcaoions  applications 
than  the  nitric  acid. 

With  the  view  of  modify  in  jf  the  speoific  charficter  of  the  sore,  there  is 
so  application  so  efficacious  as  iotlo/orni.  A  small  quantity  should  be 
dusted  on  every  day,  and  the  8ore  drcssetl  dry  with  cotlon-wool.  It  is 
tnost  eflicacious.  and  will  often  cure  a  soft  chancre  in  a  week  or  ten 
days. 
^^  These  are  the  means  that  am  generally  nio^t  useful  in  Simple 
^^Chanrrftt,  In  some  caKes^  however,  infliimmution  of  the  sore,  or  pecu- 
liarities in  ita  situfttion^  deninnd  modiflcfitidns  iif  the  trcatuient. 

If  there  be  much  inflnmmation  ndout  the  sore  and  prepuce,  this  mu^t 
first  be  subdued  l)y  the  appticnLion  of  cold  poultices,  or  of  lend  and 
spirit  lotion.  When  this  is  removed,  if  the  sore  have  not  lost  iU  specific 
chnrncter,  the  caustic  should  be  npplie<l  in  tlte  usual  May, 

Shonlil  there  be  phimosis  with  discharge  of  chancrous  pus  from  under 
the  tightened  prepm*e,  it  will  be  better  to  slit  this  up,  so  as  to  expiise 
and  freely  cauterise  the  subjacent  chancres.     If  the  cut  edges  of  the 
repuce  become  inoculated,  they  must  also  be  cauterised   freely  and 
early. 

If  the  clianorea  be  situated  round  the  orifice  of  an  elonjfated  and  tight 
prepuce,  circumcision  is  the  l>e8t  means  of  removinj^  the  disease  and  the 
incnnvenieiioe  at  tin-  same  time  Thi*  cut  surface,  however,  will  always 
become  infected,  and  requires  to  be  freely  cauterised  by  nitric  acid. 

After  the  slough  proihiced  by  the  caustic  has  separated,  the  surface 
may  l»ogin  to  grauulixte  healtliily  at  once,  reqniriiij;  luit  simple  dressings; 
but  in  the  majority  of  cni^es  it  will  continnu  iu  a  somewhat  unlietdthy 
*<inditioii,demaridinif  special  topical  applications  to  canj^e  it  to  cieatriso 

uudly.  If  it  l>e  weak  and  fungating,  an  astringent  lotion,  such  as  tho 
following,  will  be  found  more  useful: — \i  Tannin,  gra,  sx;  Tiuft.  lavan- 
dtdie  comp.  ^ij;  Vini  rubri,  .^v.  Ft.  lotio.  Or  a  solution  uf  sulphate 
of  copper  may  be  applied,  and  tlie  sore  touched  fr<»m  time  to  time  with 
nitrate  of  silver.  If  there  be  induration  at  its  base,  the  blat-k  or  3*ellow 
wash  will  [lerhaps  be  found  ttie  best  application  that  can  be  used. 

When  the  chancre  is  indurated  by  syphilis,  no  attempt  should  be  made 
to  burn  the  indurated  base  with  caustic,  ns  it  will  prove  uuHucccssful, 
the  cause  of  the  induration  being  always  l>eyoud  the  influenoe  of  the 
caustic  In  these  cases,  the  l>est  lucal  application  is  generally  the  black 
wash 

In  the  Phagedaenio  Chancre  a  different  management  is  required. 
If  there  be  much  irritability  about  the  sore,  the  nitric  acid  cannot  be 
brjrne;  and  here  the  bent  application  is  arj  opiate  lotion,  t^njoimKl  |)er- 
haps  with  Mmall  ipiaiitities  of  the  chloride  of  soibi.  If  the  part  ix^quire 
more  stimtdation,  a  few  drops  of  the  dilute  nitric  acid  may  advantage- 
ously be  added  instead  of  the  chloride.  In  these  cases,  however,  the 
application  of  the  strong  nitric  acid  may  often  be  reqiured  at  a  Inter 
peri<*d,  on  the  removal  of  the  local  irritation  by  the  Ifipical  employment 
f  sedatives.  In  many  cases,  the  local  infiammatory  actii>n  is  b(*st 
moved  at  first  l)y  the  applieaiion  of  the  concontraLed  nitric  acid,  this 
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btiing  followed  by  opiate  lotions  or  emollient  poultices,  and  the  catiMlc 
buiiig  HMipplied  wlu'iicver  Ihure  is  at+^ndeney  to  exteiiHion  of  tlitf  iliitnue. 

In  Sloughing  Chancre,  whon  the  propiice  is  greatly  tumetiet),  in  r 
stute  of  iuflnminiitmy  pbiiaosiH,  and  of  a  deep  red  or  purplisli  coin:  ' 
ibrentening  of  exleiiftive  gnngrfnona  action,  a  director  shrtiild  In-  ; 
between  it  and  the  glans  penis,  and  tbe  swollen  prepuce  slit  np  In  iUn 
way  tenaiou  is  removed,  and  the  extension  of  ihe  sloiigliing  action  ar- 
rehted.  Any  chancre  that  is  exposed  njuut  then  be  freely  louclied  wiih 
nitric  aci<l.  Shuuld  the  )>url8  aliendy  hiive  futlen  iutu  a  state  of  gAu- 
grene,  tmollient  and  nntisoptic  applications  will  generally  he  found  to 
agree  bebl;  yefist,  carrot,  upiales,  charcoal,  or  chlorinated  ixudiicc* 
alutuld  be  employed,  the  slougha  removed,  and  any  parts,  aa  port  ions  of 
tbe  |)repuce,  ibat  are  partially  destroyed  hy  the  gangrenous  action,  elit 
up,  so  as  to  remove  tension  and  lessen  inflammation.  In  caaes  u(  in* 
flanimatory  sloughing  of  the  p«*nis.  the  htemorrhage,  thai  occa»*ion]»Ilr 
rcMills  from  some  of  the  blood-vessels  of  the  organ  Itcing  opened  hy  ihis 
action,  may,  if  moderate,  be  looked  upon  as  highly  I»enc6cial,  inasmuch 
as  it  is  often  followed  by  an  arrest  of  tbe  morbid  process.  If.  howpvcr. 
it  occur  to  an  alarming  extent,  the  patient  should  he  put  under  t 
fonn  iin(i  the  actual  cautery  freely  nppMed.  This  not  only  si", 
bleeding,  but  arrests  the  progress  of  the  slouglung  action.  Wheti  uti^.^ 
the  chancre  is  healthily  granulating,  it  must  be  dressed  in  tbe  same  wuy 
fis  any  common  ulcer. 

In  using  lotions  to  any  form  of  chancre,  care  should  always  be  taken 
to  keep  a  piece  of  lint  soaked  in  the  fluid  constantly  applied  l»ei  ween  tbe 
prepuce  and  the  glans,  nn*i,  in  women,  between  the  opposite  labi^  ■  f-^r 
unless  this  be  done,  the  contact  of  the  diseased  an*!  inflamed  i< 
surfaces  with  one  another  will  tend  to  keep  up  irritation  and  luxiurj 
action. 

Constitutional  Treatment The  Simple,  Soft^  ^^  Excoriated 

Chancre  will  readily  heal  under  non-menurial  tivaltnent;  but,  conlmry 
to  the  opinion  of  many  Surgeons  of  the  present  liay,  I  consider  it  much 
safer  to  put  the  patient  upon  a  mild  course  of  the  green  ioilide  of  mer- 
cury. 

Tlic   constitutional  treatment  of  Phagedaanio  Chancre  muftt  be 
direeled  hy  gi-nenil   medical   princi|tle8;   rest  in  bed,  a  mild   diet,  UiO 
admiiiistrBtion  of  salines  and  uptiites,  in  tliose  cases  in  which  there  i« 
infltimmation  and  irritation  conjoined;  whilst  in  those  in  which  thrrr  ii 
a  debilitated  or  cachectic  condition,  tonics,  such  as  bark  or  iron,  witli 
good  food  and  stimulants,  may  he  required,  together  with  opiates  to  alUy 
pain  and   to  procure    rest.      The  preparations  of  iron,  es^recially  tbe 
ammonio  citrate  and  the  tartrate,  cither  alone  or  in  combinutiou  witli 
anrsaparilla,  are  e8i)ecially  useful   in  these  cases.      In  the  j>liaL''  ' 
cimncre  mercury  is  seldom  ndniissible,  and  does  much  harm  if  cm 
to  check  any  syphilitic  taint  ihni  may  l>e  present  with  the  sore,     i 
it  is  the  indiscrimiuate  use  of  mercury  in  these  coses  that  bos,  1  1 
brought  so  much  discredit  upon  this  remedy  in  venereal  tltscAses.    Uui, 
although  mercury  is  not  generally-  a^bnissible  in  phagedienic  chan^:^^ 
yet,  in  that  form   that  is  characterised  by  a  white   slough,  it  has  Iwa 
found  useful  by  Wallace,  and  the  utility  of  this  practice  1  can  coufim. 
buving  I'onnd  it  of  service  in  some  of  the  more  rebellious  varieties  I'f 
this  disease ;  the  drug  must,  however,  be  very  cautiously  admiuiaterrti, 
and  in  but  small  doses. 

In  the  Gangrenous  or  Sloughing  Chancre,  the  oonstitotlontl 
powers  of  the  patient  will  be  lounil  lu  be  broken,  and  his  geueraJ  lieAliii 
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depressed,  so  that  depletory  measures  are  sekloin  if  ever  required.  Tbe 
prepuce  should  be  slit  up,  nnd  fi'Cti  incisions  should  be  intidu  through 
the  sloughing  tcztiirvR,  so  as  take  down  all  tension;  and  as  the  fever 
subsidt'Bf  or  from  the  first  irthci*c  l)e  much  asthenia,  ammonia  and  bark, 
good  iiuun&hmeiitf  and  abundant  stimulants,  will  l>e  required ;  evunlu- 
nlly  the  patient's  strength  may  be  siippurtcd  by  iron  and  quinine,  and 
the  irritability  of  the  system  nllayed  by  the  free  administration  of  o[>inm; 
the  !5tr()np  nilriu  acid  shoidd  then  be  moppet!  freely  over  the  parts,  and 
afterwanis  charcoal  or  yeast  poultices  applied  until  the  slouglis  have 
eepainted.  After  the  separation  of  the  slonglia,  the  sore  will  usually 
present  a  clean  appearance,  the  granulations  cicatrising  rapidly.  It 
often  hnppcus  thai,  when  a  portion  only  of  the  prepuce  has  been 
destroyed,  the  upper  part  being  perforated,  and  the  preputial  orifice, 
with  the  under  part,  hau>riu);  down  under  thu  glans,  the  part  thus  pro* 
jecting  may  be  snipped  off  with  advantage,  and  the  orgau  thus  moulded 
into  a  betler  shape. 

After  a  chancre  has  l»een  healed  in  one  or  other  of  these  ways,  we  must 
endeavor^  by  the  t^eneral  improvement  of  the  patient^s  health,  to  prevent 
or  allevialc  the  manifestation  of  ayphili»,  should  that  malady  have  l>een 
contracted  at  the  time  of  contagion.  This  is  nsuidly  best  done  by  putting 
him  on  a  course  of  sarsaparilla  with  the  mineral  acid^,  and  by  scrupu- 
lous attention  for  some  months  to  hin  habits  of  life.  The  s^'philitic 
poison  may  linger  ft^r  a  great  length  of  time  in  the  ny^tem,  not  declaring 
itself  by  any  overt  manifestation  so  long  as  the  health  continues  good; 
btit.  if  the  patient  fall  into  a  dctiilitated  state,  even  though  some  years 
iinve  elapse<l,  showing  itself  hy  some  of  its  local  effects. 

Consecutive  Symptoms  of  tuk  Local  ConTAiiiitus  Ulokr. — Cliancret 
»re  not  unfrequently  folloHed  by  a  series  of  affections  which  may  be 
termed  vom^etrntitw^  depending  as  they  do  upon  the  primary  disease,  hut 
being  local  in  their  character,  and  presenting  no  evidence  of  constitu- 
tional infection.  These  consecutive  symptoms  are  three  in  numberr 
viz..  Contraction  of  the  Cicatrix  of  the  Chancre,  Bubo,  and  Warls. 

Contracted  Cicatrices. — Mo»t  excoriated  chancres  uj*e  lieuled  with- 
out any  cicatrix  or  other  trace  of  them  being  left;  but,  in  the  phage- 
dienic  and  the  sloughing  chancres,  there  is  ntways  loss  of  Hubstauce, 
often  to  a  considerable  extent,  and  consequently  a  depressed  scar.  But 
in  adilition  to  these  thickenings,  one  of  another  kind  may  take  place. 
The  situations  of  all  venereal  ulcers  should  he  walchc<i  fur  some  time, 
however  readily  that  sore  may  have  Iiealed;  lest,  the  syphilitic  virus 
having  been  introduced  with  the  local  irritant,  induration  should  com- 
mence at  the  point  of  contagion,  when  the  time  of  incubation  or  inactivity 
of  the  virus  after  its  introduction  has  elapsetl.  Tiius,  a  month  or  six 
Wf^eks  should  pass  away  after  the  suspicious  connection,  before  the  Sur- 
geon pronounces  the  patient  free  of  general  syphilis. 

Bubo — By  bubo  is  meant  an  inflammatory  enlargement  of  tbe  lym- 
phnlic  glands  which  receive  the  lymphatic  vessels  supplied  to  the  inocu* 
latetl  surface.  A  bubo,  though  generally  produced  in  the  groin  by 
absorption  of  irritating  matter  from  chancres  oti  tlie  penis,  may  occur 
elsewhere;  as,  ft>r  instance,  in  the  axilla,  in  cases  of  chancre  on  the 
6nger;  in  the  submaxillary  region,  if  the  disease  occur  on  the  lip.  The 
enlargements  of  the  inguinal  or  other  lymphatic  glaiwU  that  occur  in 
eases  of  venereal  chancre,  are  caused  hy  several  kinds  of  irritation.  The 
glands  m.iy  be  irritate<l  by  concomitant  inflamnuitory  action  about  the 
|H.'nis, as  when  halanitis  or  phimosis  is  present;  or  they  may  be  enlargeil 
from  Uie  simple  excitement  of  the  parts,  especially  in  strumous  and 
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HrUililated  suhjects.    In  thojMM'ases  llie  hiibo  iji  tcrmeil  Sympnthftii\%t\i\ 
the  utTection  uiiist  he  oonsiitered  as  ti  shnplu  irritation  niid  inflnmniAtiob 
of  the  inguinal  p;)tin(lH,  whicli  may  ajtecdily  subftide  under  )>ro|H'r  anti- 
phlogintic  trcntinent  of  ft  mild  kind,  olthough  in  ninny  CAses  mippurntion 
evenlually  takes  pinee,  Cf^iHtitiitin^,  in  fiiot,  a  simple  ^lantlular  nhiicvs*, 
presenting  noilnny:  in  any  way  sjjecific.     Indeed,  it  scarcely  ever  lnipi>:n», 
tliiit  a  ehanere  h»H  existed  for  some  dayji  wiiliout  the  lymphntio  ^Irh 
in  the  groin  heeominw*'nIarjicd  and  hnmewhat  indnrnied,  especinlly  tin 
that  lie  parallel  to  Ponpart's  lijramcnt,  their  enlargement  being  nlU-nO 
with  a  degree  of  stiflViess  and  dragging  pain.     Tiie  liability  to  this  i 
tation  and  inflammnlion  of  the  glanils  in  the  groin  is  greatly  inca^' 
by  the  patient  wtdking  about  or  otherwise  exerting  himself.     But  1  di 
not  think  that  causes  sneh  ns  these  infltienee  the  oceuri'ence  of  tlio  otlii 
and  more  serious  nfTeetion  of  the  lymphatic  glands;  namely,  the  t7ir'f/ 
6(/6t>,  which  appears  to  originate  from  direct  absorption  of  theehancro 
pus,  without  the  interfeieuce  of  any  external  agency.     When  once  tli 
glandR  in  the  groin   have  become  virulently  irritMe<l,  it  in  extrempi 
diflk'ult,  if  not  impossiltle,  to  prevent  suppuration  from  tnking  plav 
Usnally  only  one  or  two  glanfls  suppurate,  although  several  ui»y 
enlarged:  and  very  commonly  the  disease  is  eoiitinetl  to  one  groin  oulfi 
though  l>olh  may  be  atreeteil,  more  particularly  if  the  chancre  Ik*  ititun 
upon  the  fiienum.     The  sup]>uration  may  lie  limited  to  the  gbiml  iinm 
diaLely  atTecled,  or  it  may  extend  into  the  surrouuiling  areolar  Umuvi 
even  be  chiefly  confined  to  this. 

The  true  specific  virulent  bubo  is  essentially  produced  by  the  sbso 
tion  and  deposit  of  the  venereal  virus  in  the  substance  of  the  gland,  i 
tissue  of  wldcii  becomes  [loisoned  ;  so  that  we  may  consider  with  Rieo 
that  a  virulent  bubo  is,  pro|>erly  speaking,  a  chancre  of  an  absorl>ci 
gland,  ditfeiing  only  in  seat  from  that  which  is  situated  upon  the  snri 
of  the  body.     Kicord  has  observiMl,  and  1  have  often  had  an  opportunji 
of  testing  the  correctness  of  this  ol>8ervatit)ii,  that  the  pus  of  a  viriilri 
bubo  is  as  readily  inoculable  as  that  of  an  ordinary  chancre.     Thi^  kti 
of  bubo,  then,  may  be  consideicd  as  a  upecijii:  al)scess  of  the  al»sorltfO' 
glands  and  surroumbng  areolar  linsue.     It  runs  the  ordinary  eonoo  ol 
un  ncute  abscess,  otXen   undermines  the  skin  to  a  considerable  eslrnt. 
with  mucli  red  or  purple  discoloration,  and,  when  it  lias  burst  or  \mka, 
opened,  presents  a  ragge<l  slougliydookiug  cavity,  having  an  nnlitalilj 
appearance;  ii  most  usually  occurs  alK>ut  the  second  or  third  wwk  afUrr 
the  first  appearance  of  the  chancre,  but  may  ha)>pen  at  au  earlier  or  .it  i 
later  period,  even  alter  the  chancre  has  itself  healed. 

A  rare  form  of  bubo  is  that  which  forms  within  the  abdomen  in 
lymphatic  glands  in  this  situation.  It  is  a  very  dangerous  variety, 
may  prove  fntnl  by  rupture  into  the  peritoneum  and  peritonitis. 

Primary  Bubo. — Tlie  French  Surgeons  have  deserit^ed  a  form  of  bu 
that  they  call  bubon  d^emblee  or  primary  buh<i ;  this  is  said  to 
from  the  direct  absorption  of  the  chancrous  matter,  without  the  previ 
formation  of  a  chancre      Scarcely  any  satisfactory  proof,  however, 
been  given  of  the  existence  of  such  a  bnl»o.     It  frci^uently  hnppeiix 
small  excoriated  chancres  heal  iu  a  few  days,  l>efore  which  timt*,  Im 
ever,  the  inguinal  glands  have  become  irritated  and  cnlarge<l;  sml, 
the  enlargement  of  the  glands  goes  on  after  the  healing  of  the  ettanc 
A  bulio  may  l>c  formed  when  all  trace  of  its  primary  source  bus  eiitin-lf 
disfl|)pt*arcd. 

Tliis  primary  bulK)  has  fallen  under  my  observation  In  one  case  onl 
Until  that  occurred,  I  doubted  its  exisLeuce;  and  I  am  uot  yet  full, 
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■Dnvincod  thnt  ibis  sngi^csted  mode  of  origin  is  the  true  one.  In  Ibe 
case  referred  to,  a  voting  mnn  Hpplied  to  mc  with  n  rallier  Inrgc  ab^tccsa 
in  the  groin,  for  which  1   ftiMit  him   to  the  IloH]>iial.     On   being  qnes- 

Koned,  lie  denied  ever  having  had  any  venereal  diseafle,  tliongh  he  ad- 
litted  having  had  intercourse  with  a  woman  of  llie  town.  On  examin- 
ing the  penis,  no  chancre^  abrasion^  or  cicatrix  ooidd  be  discerned.  Tlie 
Absee.S!}  was  opened,  and  two  onnoes  of  rather  bloody  and  very  thick 

tiK  were  let  out;  no  enlarged  glands  cotild  \w  seen.  Fnr  the  sake  of 
:|>eriment,  the  pus  was  inoculated  into  the  let^  thigh,  and  two  distinct 
ond  well-marked  pustules  were  produced.  That  such  an  effect  can  be  ob- 
tained by  matter  of  very  irritable  character  without  any  venereal  origin, 
H  shown  by  the  experiments  of  several  Surgeons  who  have  succeeded  in 
Biocniating  matter  from  itch  and  ccthymatons  pustules;  hence  it  mtwt 
Bot  Ite  concluded  in  this  case  that  the  buh«>  was  consequent  on  the 
direct  absorption  of  venereal  matter  alr>ng  llie  lymphatics. 

Creeping  Bubo — In  some  eases  the  bulto,  as  has  been  well  shown  by 

Rjlly,  assumes  a  tendency  to  creep  or  spread  over  the  neiglibiuing  in- 
gnment,  extending  in  this  way  to  a  considerable  distance  down  the 
thigh,  upon  the  abdomen,  or  over  the  ilium.  This  creeping  buho  is 
characterised  by  the  peculiar  eeraicircular  or  horse-shoe  shape  that  the 

t^re  assumes,  and  by  its  imdenry  to  cicatrise  by  one  margin,  whilst  it 
owly  extends  by  the  other,  the  cicatrix  always  being  thin,  blue,  and 
weak,  closely  resembling  that  of  a  burn. 
_  Alter  a  bubo  has  disappeared  a  good  deal  of  induration  may  be  left 
b  the  glands  of  the  groin,  perhaps  with  matting  together  of  the  sur- 
Bonnding  areolar  tissue;  and  this  induration  may  continue  for  years,  or 
Bircn  for  the  remainder  of  life. 

■'  The  Treatment  of  bubo  consists,  in  the  first  instance,  in  endeavoring 
Ba  prevent  the  occurrence  of  suppuration;  and  should  pus  form,  iu  letting 
it  out,  and  closing  the  wound  which  results. 

The  Preoeniive  Treatment  of  bubo  is  of  consideiiible  moment.  It 
consists  essentially  in  ]x;rfect  rest  of  the  part,  and  the  application  of 
leeches  and  of  cold  lead  poultices.     In  reference  to  the  api>licati(>n  of 

t»eches,  there  is  a  practical  point  of  considerable  importance  that  re- 
nires  attention — viz.,  that  the  leech-bites  may  become  infected  by  the 
bancrons  pus,anfl  thus  converted  into  a  numlH!rof  new  chancren.  This 
rcident  is  best  guarded  against  by  covering  the  bites  with  colodion 
and  plnstcr. 

if  there  be  not  much  inflammatory  action  about  the  bubo,  but  this  be 
idolent  and  chronic,  the  application  of  blisters  or  discutlent  plasiers, 
of  the  tincture  of  imiine,  is  oeciisionnlly  useful.  A  plan  of  disetitient 
^atment  recommended  Ity  a  French  aruiy-snrgeon,  Malplaquel,  1  have 
MUid  very  serviceable  in  several  cases.  It  consists  in  applying  a  blister 
K>ut  as  large  as  a  half-crown  over  the  surface  of  the  inflamed  gland, 
id  dressing  the  raw  surface  proiliiced  by  it  with  a  piece  of  lint  soaked 
a  saturated  solution  of  the  perchloride  of  mercury  for  a  couple  of 
hours,  when  a  white  eschar  will  have  formed  ;  a  cold  poultice  should 
then  be  applied,  and  c<intiuued  until  all  excited  action  has  gone  down. 
If,  notwithstanding  our  endeavors  to  prevent  suppuration,  matter 
irm  within  or  around  the  gland,  as  evinced  by  the  swelling  becoming 
lift,  boggy,  or  inflamed,  a  free  opening  should  be  made  b}'  either  & 
rrizontaJ  or  a  verticnl  incision,  whichever  will  give  the  readiest  outlet 
the  pus.  If  the  integuments  be  much  thinned,  nndermined,  and  of  a 
duish  color,  I  prefer  making  the  opening  with  piaassa  fusa,  as  it  de- 
stroys those  unhealthy  tissues  which  would  oiherwi^e  interfere  with  the 
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cicntriention  of  the  wound.     The  cnvity  that  is  now  exposed  )>re»enU  m 
C'haiicruns  n|>pcarniK'e,  being  irregiilnr  and  aloucrliVt  with  elevnlwl  agfl 
angrv  rod  edijefl.     Tlii*  8h<>nlit   l>e  drt'ss«d  with  the  aronuitic  wine  iiufl 
Ituinin  lutioh  (p.  813).      If  the fliarncter  of  the  sor-e  do  not  improvr, tM 
polHBsa  t'nsa  should  Ite  freely  applied  to  iif*  surfAce  and  ed^es,  Jind  nfli^ 
tlio  slougtis  have  eeparatt'd,  the  giaiiuhilions  may  be  <lnsted  wiili  rei 
preripitato  powder,  t!ie  cicatrisntion  will  in  many  eases  he   much  facili* 
tated   hy  the  application  of  a  compress  witli  a  ^pica  bandage,  nod 
keeping  the  patient  at  rcKt,     N<it  unfrcqiienlly  the  healing  of  the  6ore 
interfered  witli  by  tlie  overhanging  of  the  undermined  edges;  tlieite  nil 
oeeasionally  he  made  to  retract  by  being  freely  rnblied  with  llie  niin 
of  silver.     If  this  do  not  succeed,  it  may  be  necessary  to  pare  them 
with  a  knife  or  scissors,  or  to  destroy  them  with   polassa  fusa,  the  »oi 
eliouid  then  be  dressed  from  the  bottom,  and  treated  on  general  prii 
pies.     Sometimes  slnughing  action  is  set  up  in  the  open  bubn,  and  tli< 
extensive  destrnelion  ol'  tissue  may  eiiMue,  and  even  Inlnl  hiemorrlii 
from  the  femoral  artery  has  iwvi\  known  to  occur.     If  there  be  sljfns 
eyphilid  concomitunt  with   this  local   bnlto,  such   as  heveial   indiirat 
glands^  or  rash  upon  ihe  skin,  it  is  as  necesftHry  to  employ  the  coiitinf 
oils  adminiBtratiou  of  mercury  to  cure  the  latter  disease,  as  if  the  loi^ 
ailoction  wi*re  not  prt'sent. 

Venereal  Warts. — Various  forma  of  warts  occur  independently  of 
any  constitutional   artVction,  from   simple  conlinued   irritation  of  tl 
ruuco-culaneous  surfaces.      They  commonly  occur  on   the  prepuce 
glans,  and  are  especially  apt  to  lie  situated  in  the  angle  bel*vi*en  U 
]>arts  ;  they  are  of  a  brighi-red  color,  very  vascular,  and,  if  left  withni 
interference,  may  increase  immensely  in  s.ize  and  munlier,  distcndinj;  tl 
pi-epnce,  and  giving  a  clubbed  flpi>enrnnce  to  the  penis;  there  is  aJwij 
phimosis  attending  them,  and  the  tension  of  the  prepuce  may  l>e  snc' 
that  ulceration  oecnsionfllly  takes  place  in  it,  iiiving  rise  to  a  protru»i( 
of  these  growths  through  an  aperture  in  its  side.     These  warts  arti 
sionally   met  with  in   the  vagina,  forming  large,  in-egular,  cauliflowef- 
looking  masses.     The  IVfotnient  cnnsints  in  snipping  and  paring  tliem 
ofl'  with  sciftsoi*»,  ancl   afterwards  touching  the  parts  from  which  tii<^ 
spring  with  nitrate  of  silver,  to  prevent  their  i-ei-urienee.     In  onlef 
do  this  ertW-tnnlly,  it  is  necessary  to  lay  open  the  prepuce  in  nil  (l* 
oases  in  which  the  glans  cannot  be  freely  exposed  by  drawing  this  bt 

11. — STPUILIH,  OR  CONSTITUTIONAL  VEVEREAL  DISEABK. 

Syphilis  is  a  specific  disease,  transmis«sible  (I )  by  the  contact  of 
o^'U  specific  pus  with  a  tender  or  an  abraded  surfiico;  (2)  by  iuiK'ulMl 
into  the  system  through  the  medium  of  the  secretions;  or  (3)  by  liorcdl 
tary  taint  under  certain  special  conditions.  It  mauifesls  itself  imt 
ranch  by  the  occurrence  of  any  one  special  affection,  as  by  pnKliK'iiig 
tendency  to  inflammation  in  various  tissues  and  organ**,  an*l  by  troiifv 
ing  n  peculiar  form  and  courso  on  tbu  inflammatory  affections  wUlch 
induces. 

With  the  true  and  intimate  nature  of  syphilis  we  are  at  present  cnttrfl 
unncquaiiited,  and  it  woubl   br   useless  to  discuss  those  various  hv 
theses  that  refer  it  essentially  to  a  speciHc  cell,  to  a  cryplogumie  vpgi 
lion,  or  to  a  specific  fever.     We  know  this  disease,  like  many  otherSi ' 
iis  effects  only;  of  its  inlimiite  nature  we  are  yet  ignorant. 

These  effects  of  a  syphilitic  inocidation  are  of  two  distinct  kinds—* 
plaatic  and  the  ulcerative,  the  types  of  which  exist  in  the  primary  »o 
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the  Itard  base  nnd  pififltic  r1e|>oait  around  which  reproduce  themselves  in 
a  vast  variuty  or  forms,  as  in  in(lur:iLed  glands,  in  nodes,  and  visceral 
giiniinntn.  The  ulceration  is  constnnilv  met  with  in  those  secondary 
and  tertiary  ulcers,  invading  skin,  mucous  membrane,  and  bones,  which 
play  such  prominent  parts  in  the  ravages  of  eonstitntional  syphilis,  and 
which  are  otten  precetled  by,  and  are  the  results  of,  the  disintegration  of 
previously  deposited  plastic  gnmnmta. 

In  these  respects,  indeed,  the  progress  of  an  infectins;  aypbiiitic  sore 
closely  resurubles  that  of  any  other  diseaHC,  which,  primarily  local,  be- 
comes secondarily  constitutional,  whether  it  be  the  infective  chtt  that 
leads  to  pyiemia,  the  germ  of  cancer,  or  the  nodule  of  caseous  tnlKirele, 
However  much  the  course  and  progress  of  the^e  diseases  may  differ,  the 
parts  infected  and  the  (trgans  involved  are  generally  the  »ame,  whether 
they  be  "  s|>ermati8e<r*  by  putrid  or  specific  \ms  or  by  cancer-genus. 

The  early  and  more  common  consequences  of  this  alft-K'tion  have  long 
been  called  primary  and  at'tondart/  syphilis.  These  terms  are  ill  suited 
to  our  present  knowledge  of  syphilis,  for  it  is  now  established  that  tho 
induration  at  the  point  of  contiigiou  and  the  enlargement  of  the  neigl»- 
bovbig  lymphatic  glands  are  as  much  n  part  of  tlie  di^tcase  as  are  the 
eruptions  of  the  skin  ami  mucous  memhnineH;  which,  in  tliu  great  ma- 
jority of  cases,  shortly  follow  the  app«ir:ince  of  the  former.  But,  aa 
they  have  the  sauL-tion  of  custom,  they  may  l>e  employed  to  indicate  the 
ditfercnt  phenomena  of  the  disease.  Thus  Primary  Syphilis  is  u»etl 
to  denote  the  induration  and  ulceration  that  take  place  at  the  point  of 
contagion,  and  the  indolent  eidargoment  of  the  nearest  group  of  the 
lymphatic  gland.  Secondary  Syphilis  denotes  the  various  eruptions 
of  the  skin  and  mucous  membranes,  and  the  inflammation  of  the  eye  and 
the  f^eriostcum.  which  tnkes  place  in  the  first  two  years  after  contagion, 
but  may  retnrn  by  rt'lapse*  of  the  disease  after  muih  longer  |)eriod9. 
Lastly,  the  terra  Tertiary  Syphilis  includes  peculiar  cfTeete  of 
syphilis  that  appear  in  a  Hninll  |.io|)ortlon  only  of  those  infecieil,  and 
which  alleet  the  body,  espt-'cially  tlie  visc*.*ra,  with  processes  of  n  ttlow 
infliininiatory  character,  and  are  seldom  set  in  action  until  the  ordinary 
course  of  the  disease  has  terminated. 

Syphilis  may,  then,  be  regarded  as  presenting  two  onlcra  of  syrop- 
Inms,  the  local  and  the  conslituticmal.  The  Local  or  Primary  symptoms 
cxKCur  oidy  on  the  part  to  which  the  virus  is  immediately  applied,  and  are 
the  consequences  of  the  introduction  of  the  poison  at  the  jvdut  of  inocu- 
lation. The  Constitutional  or  Secondary  symptoms  are  the  results  of 
the  absorption  of  tlie  poison  into  the  economy,  wheit^by  most  of  the 
lissueh  and  many  of  the  organs  of  the  body  ai"e  affected;  they  are  eapa* 
ble  of  hereditary  propagation,  and,  in  certain  circumslances,  of  trans* 
mission  through  the  secretions. 

It  would  be  ultogeLher  fortugn  to  the  scope  of  thin  work  were  I  to 
enter  into  the  very  curious  and  interestiu;j  questicm  as  to  tho  orirjin  o/ 
iry/)/)i7iK,  a  fiubjeva  that  admits  of  much  dispute,  a?id  which  has  been 
keenly  nrgned.  After  an  attentive  examination  of  it,  1  think  there  can 
be  little  doubt  that  syphilid  was  cither  introduced  into  Europe,  or 
originated  there  de  rio"o,  towards  the  end  of  the  fifteenth  century. 
There  is  no  mention  made  by  the  meilical  writers,  historians,  or  p<M*ts  of 
BDliquily  of  any  contagious  disease  arising  from  sexual  inlereourse 
alTecting  the  genital  organs,  and  IoHowihI  by  constitutional  symptoms. 
The  disease,  when  it  tirsl  attracted  public  attenti(in  at  the  close  of  the 
filWenth  century*,  was  looked  upon  ns  a  new  and  previously  unknown 
nffection.     It  was  supposed  to  Lre  infectious  as  well  ns  uouUigtuus,  and 
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its  trcntnient  wos  not  underRtooH.  Tliis  wotilil  sc'urcoly  have  been  iW 
case  ha<l  it  been  previously  known  by  pcraonni  observation,  or  even  by 
tradition,  to  those  then  liviuir.  If  it  hail  prDvioiisly  existed  in  iho  oM 
worUl  in  a  mild  or  inodifiwd  form,  ditrurcut  from  wliat  we  now  ohwrvc. 
it  is  certnin  ilint  about  this  time  it  sudttoniy  a&HUiueil  ^retitei'  inl«U8ilv, 
all  its  symptoms  being  ajfjrravnted  in  r  remnrknl»le  and  fearful  aianorr, 
proficnliiig  fharnrters  which  hiul  not  been  previously  nllurled  lo,  b«l 
wbi(»h  have  often  been  reprodiu'ed  in  modern  times;  as,  for  insitanceja 
those  severe  forms  that  were  olMervetl  in  the  British  armiuM  <luriiig  tlii* 
Peninsular  Wf\r,  nnd,  accordinj^  to  Larrey,  among  tlie  French  truu^M 
durin;^  Najwleon's  German  caropnigns. 

Transmissirility  op  Syrmus. — That  sypliili?*  can  be  eommunicnUsi 
through  the  conuict  of  its  specific  pus  with  an  abraded  or  tender  surfncf, 
is  fully  established  ;  but  the  question  as  to  the  eontagionsnevs  of  wc- 
ondnry  syphilitic  discharges,  or  of  thesecrelions  of  individuals  laboHitk; 
under  constitutional  syphilis,  is  one  that  is  still  unsettlt^d ;  and.  before 
it  can  N?  st'ttled,  \cry  extended  and  accurate  ol»servalion  is  required  for 
the  elimination  of  those  sources  of  error,  which  are  inseparable*  from  »n 
inquiry  in  which  the  m<»rality  of  patients  often  constitutes  an  iinjxirUint 
element.  The  following  appear  to  me  to  be  the  chief  points  that  niuy  fic 
looked  upon  as  decided  with  tolerable  certainty,  though  many  of  Ibem 
are  still  objects  of  controversy. 

Constitutional  syphilis  is  contagious;  that  is  to  say,  it  is  comrotini- 
cable  from  one  individual  to  anotiier  through  the  mofiium  of  llw  ili*- 
charge  of  one  of  the  sores  that  may  form  during  its  continuance.  Tbe 
fluids  which  by  direct  experiment  are  proved  to  contain  the  virus  in  i 
communicable  form,  are  the  secretions  of  all  the  early  syphilitic  eriii*- 
tions ;  of  these,  the  nio.st  common  are  the  thiu  discharge  of  mucout 
tubercles,  or  of  the  initial  ulcer.  The  blood  itself,  in  more  than  owe 
iuHtHOce,  has  l>een  inoculated  with  success.  Professor  I'ellirzftri,  o( 
Fb>rence,  inotrulated  a  ytung  4Snrge*»n,  Dr.  liargicmi,  on  the  fiih  of  Febru- 
ary, 1H60,  with  blood  taken  from  the  vein  of  a  woman  suffering  fttm 
syphilitic  eruptions.  The  site  of  the  inocidation,  which  was  can-rulljr 
protected  by  a  watch-jilass  rover,  remained  quiet  for  twenty-five  dav"*; 
then  A  papule  developed,  which  in  I'urtydbur  days  became  an  ulcer  will) 
liard  base.  On  the  sixty-fiftli  day  after  inoculation,  a  roseola  broke  ont 
on  the  trunk.  8f)mc  uncertainly  still  exists  as  to  wliether  the  natiirtl 
secretions  of  syphilitic  persons  are  contagious  of  themstdves,  or  bcconit 
so  by  admixture  with  the  blood  or  the  discharge  of  syphilitic  atTeclioot. 
The  saliva,  the  milk,  and  the  semen  have  1>een  variously  accuse<l  of  tlti> 
power.  Syphilis  is  hereditarily  transmissible  from  parent  to  oITspringi 
it  is  said  to  be  communicable  to  tlie  female  by  impregnation  by  a  (H** 
eased  male,  ami  even  throtigh  tlie  medium  of  the  semen  without  imprcH* 
nation.  It  is  also  iH'licved  by  some  to  Im>  communicable  to  the  molhtr 
from  a  diseased  fuiius  in  utero,  the  parent  being  thus  poisoned  thn>^i^ 
her  own  offspring.  There  are  certain  rare  cases  in  which  it  has  Ifwn 
communicatetl  from  nurses  to  children,  and  vice  vernd^  by  the  sol  of 
suckling,  through  the  meitium  of  sores  or  mucous  tul>eivleft  on  the  nipple 
or  mouth,  and  i>y»sibly  through  the  secretions.  And  there  oceasioiwHy 
occur  cases  in  widch  the  male  is  infected  by  the  diseased  secivtions  of  * 
syphilitic  femide  during  sexual  intercourse,  without  there  Ireing  no.T 
local  sore  through  which  tlie  poison  can  be  proved  to  be  conveyed  iu^" 
the  system. 

Ought  a  roan  affected  by  secondary  syphilis  to  marry?  i«  a  qacatkA 
that  is  frequently  put  lo  the  Surgeon,  and  one  to  which  it  ia  by  do  dcibi 
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y  to  give  a  direct  and  immedlale  answer.     That  a  man  Inhorinj;  tinder 

nstittitional  syphitis  is  liahlu  lu  infect  a  heallhy  woman,  (.'iltier  directly 

r  lliroiijfh  ihe  medinm  of  her  freius,  or  to  become  the  progi-nitor  of 

BypUilised  children,  there  can  Im  no  doiit)t;  hut  that  he  wiU  necessarily 
o  Ro,  is  ccrintnly  not  the  ease.     In  answering  the  difficult  question  that 
I  thus  frequently  rnise<U  the  Surgeon  mnnt  lie  very  cnutions  ;  he  must 
ear  in  mind  that  lite  lioiUlh  ond  Imp[>inea9  of  a  woman  and  the  future 
f  a  family  are  often  dependent  on  his  reply  ;  and  ihat,  shouM  he  give 
IH  consent  to  the  union  and  evil  consequences  follow,  the  whole  respon- 
Ihility  will  be  thrown   upon  him.     I   think  tlial  it   may  be   8tate<l  gene- 
ftlly  that  no  man  ought  to  uiarry  fur  at  least  twelve   months  after  the 
rKt  development  of  eonstitutional  syphilis,  even  though  nil  local  8ign9 
i  the  disense  have  disappeared,  and  that  he  ought  not  to  do  so  whilst 
ny  local  tDanifestntions  of  the  disease  are  developing  themselves,  what- 
ver  time  has  elapse<l  since  the  commencement  of  the   attack.      But, 
Ithough  I  l>clieve  that  it  is  safer  to  follow  theBC  general  rules,  yet  I  have 
en  »o  many  cases  in  which  marriage  has  been  contracted  by  men  still 
ffering  from  occasional  manifestations  of  the  slighter  forms  of  const!- 
tional  syphilis,  and  yet  no  evil  consequences  have  been  entailed  either 
wife  or  children,  that,  although  it  may  be  safer, yet  it  cannot  l>e  abso- 
lately   necessary  to  adhere  closely  to  the  advice  just  given.     I  know 
Jnstances  in  which  men   who  had  contracted  syphilis   before  marriage, 
i<l  had  been  imperfectly'  cured — having  for  many  years  (ten,  fifXeen,  or 
■en    twenty)   occasional  otilbrenks   of  culaneous  ayphilidcs,  sarcocele, 
imniala,  und  other  varieties  of  the  advanced  forms  of  the  disease — have 
en  the  parents  of  perfectly  healthy  children,  and  have  never  infected 
leir  wives. 

it  is  tolerably  well  established  that  syphilis  is  occasionally  commiini- 
ted  with  oilier  affections.  The  matter  of  local  chancre  may  thus  be 
ntnminated  with  the  sy[ihi1iltc  viru8,  if  the  two  affections  be  present 
the  same  person.  Syphilis  has  also  i)een  s|)read  widely  among  young 
liildreri  by  vaccinating  thum  witii  lymph  from  a  syphilitic  child.  One 
f  the  most  unquestionable  of  these  accidents  is  that  which  occnrreil  in 
e  Subapenidne  valley  of  Hivaltain  Pie<ltnont,  iu  1861.  Dr.  i'ucchiotti, 
f  Turin,  who  wa^  employecl  by  the  Italian  gf>vcrnmont  to  report  on  the 
tack,  has  published  an  account  of  it.  The  facts  are  shortly  these.  In 
ay,  IStil,  an  apparently  heiillhy  child,  named  Chiabrera,  was  vacci- 
ited  at  Rivrdta  with  lymph  sent  from  Acqui  for  the  pur|)ose.  Ten 
Lys  after  this  vaccination — on  June  7tli — forty-six  healthy  children 
e-re  vaccinatetl  at  one  silting  fi-om  this  child.  Aijain,  on  the  l^th  June, 
venteen  other  healthy  chiUlren  were  vaccinated  from  one  of  the  forty- 
Thirty-nine  of  the  first  series  of  foriy-aix,  and  seven  of  the  second 
iries  of  seventeen,  received  syphilis  with  the  vaccine  disease,  making  a 
itftl  of  forty-six  out  of  sixty-three  children  in  a  mountain  village  &imul- 
tneously  inoculated  witli  syphilis.  Some  months  elapsed  before  the 
iccination  was  suspected  to  have  been  the  source  of  the  children's  bad 
jalth.  By  the  7th  October,  when  attention  was  drawn  to  this  spread- 
ig  disease,  six  of  the  forty-six  syphilised  children  had  died  without 
iceiving  any  ti'eatmcnt.  fourteen  were  recovering,  and  three  were  in  a 
I'ecarioua  condition.  Twenty-three  were  tlispersed  through  the  country, 
id  their  condition  was  unknown  until  further  researches  traced  them 
lit.  In  addition  to  the  children,  twenty  women  suckling  them  weie 
ocuhiterl  with  syphilis  from  the  children;  through  the  mothers,  the 
seMSo  had  reached  some  of  the  husbands  and  even  ihe  elder  children  of 
le  different  families.     It  is  now  •generally  believed  that  vucuine  syphilis 
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is  only  sprcafl  wlien  bloixl  is  admilteil  with  the  inociilnlod  lympli ;  t>K 
pure  lyuipli  will  not  bpread  syptiilis  evi^n  wliet)  tnken  from  a  »>phit[i 
child  ;  and  hence  that  vai-cinnlion  may  he  **afcly  prnrtised  in  some  cat 


pliiliAed  child, 


•«yed 


Ut  lu  others  inrvctioii  will  ho  uonv 
blood  ifi  mixed  wiili  the  lymph. 

PuuoiiESK. — The  eflrcta  of  contnpion  are  not  immediately  manifrated. 
The  time  that  intervenes  hctwecn  inocnlation  and  artiviiy  of  the  \10w3n 
is  called  the  iyifybntion  j/ftind.  It  may  he  occupied  in  three  way"i. 
Ihe  veiiiole  contnininjj  ttie  virus  be  of  a  non-irritating  charncter.thehmkf 
surface  heals,  and  alt  truces  of  the  inriculaiion  disiippears  until  i 
tion  is  cfimpleted  ;  or,  as  the  vehicle  of  the  viniR  is  often  pus  v: 
of  an  irritahlc  kind,  it  may  onuae  immediate  inflammatory  aciion  at  ili 
point  of  inoeutalion.  This  irritation  6nl>t>>ide8  in  a  short  time,  and  il 
part  then  remains  qniot  nnlil  tlic  incubation  is  complete,  when  il 
syphilitic  poison  betrays  its  presence  by  characteristic  phenomena, 
experiment  of  VidaPs  illustrates  this:  he  inoculated  the  matter  nf 
pustular  syphilitic  eruption  on  the  arm  of  a  medical  student,  which  pr 
duced  a  pustule  in  a  couple  of  days  ;  this  healed  over  in  alxjut  a  foi 
night,  and  the  experiment  was  supposed  to  have  failed  until  the  thirt] 
firtli  (lay;  action  then  rccommcnoed  by  the  development  of  a  papul 
which  subsequently  ulcerated,  and  general  syphilis  followed  in  due  roiiri 
If  tlie  S3'philitic  virus  be  carried  in  the  pus  of  a  local  contHgir>u9  chniici 
the  time  of  incubation  is  ol'ien  oceupirtl  by  the  course  of  a  cliaaor 
which  may  or  may  not  have  healed  over  when  the  syphilitic  pf>i9on  l;M.*gii 
its  action.  This  series  of  events,  first  a  suppurating  contagious  sor 
and  then  induration  forming  in  Ihe  base  of  the  sore,  or  in  its  scar  if  tli 
fiore  have  iilready  healed,  is  perhaps  almost  as  common  as  the  imxiiill 
tion  of  syphilis  unaccompanied  by  immediate  local  irritation;  but  il 
two  morbid  actions  have  no  connection  with  each  other,  and  are  on] 
accidentally  co-existent. 

The  length  of  this  time  of  inactivity  variea  in  different  persons;  it 
commonly  twenty-tive  days.  The  shortest  known  period  before  the  |)0i6 
began  to  reveal  its  presence  has  been  ten  days,  and  the  longest  foriy 
days.     When  the  time  of  nctive  progress  has  arrived,  the  point  of  o 
tagion  becomca  an  elevated  hard  copper-ctdored  spot,  which  sonirtiiiu 
nicerntes,  and  if  irritated  does  so  freely,  forming  the  indurated  or  Hul 
terian  chancre.     Not  nnfreqnently  the  surface  scanndy  ulcerates,  hut  ' 
simply  eroded  ;  and  even  erosion  may  be  wanting,  in  which  case  tbe  only 
change  on  the  surface  is  simple  desquamation  of  the  cuticle. 

Tlie  Indurated  or  True  Hunterian  Chancre,  as  it  is  termed, 
not  by  any  means  so  frequently  met  as  the  other  manifestations  of  syp 
litic  inoculation.  The  great  cliaracleristic  of  this  form  of  venereal  iil( 
is  the  induration  of  its  edges  and  base;  and  this  character  is  met 
from  the  very  first.  Any  ulcer,  but  more  especially  the  chancrons  esc 
riatioi),  may  during  its  progress  ljec«>me  indurated  from  undue  stimu 
tion,  or  from  l>eing  otlierwi»iC  inflamed;  but  tiie  Kunterinn  chancrv 
indurated  from  the  first,  and  oontinnes  so  throughout.  Tliis  tndnmiic 
of  the  base  is  the  result  of  a  peculiar  plastic  etfusion,  which,  thoii; 
microficopicnlly  and  cliemically  resemble  ordinary  healthy  lymjih.  >'( 
very  distinctly  ditfcrs  from  it  in  its  vital  characters.  The  clieclmrj 
from  a  soft  chancre  consists  of  pu^,  in  no  way  diHtin<rnihhnble  tiy  th 
microscope  from  the  pus  on  the  surface  of  a  granulaliuj^  sore.  The 
charge  from  a  true  Hunterian  chancre,  when  tiot  sii'iject  to  any  umll 
irritation,  consists  ciiierty  of  epithelial  dehrix^  fioating  in  ft  clear  fli 
true  pUB-celltf  being  entirely  absent,     liesides  the  presence  of  iuduraiic 
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Ke  Hitnterian  chnncrc  tK  cliAractcriacd  Uy  its  oirciilnr  shnpc,  its  clcvatioa 
BtK>ve  the  surronnHinsf  parts,  nnd  sometimes  Ity  a  very  adljerent  gray 
Hongli  thiit  covers  ns  suiTnco.  It  is  usimlly  seated  on  the  gl:\ns;  but 
Tiot  nnfrequenlly  on  the  skin  of  llie  prepuce,  or  of  the  root  of  the  penis. 
Id  this  form  of  chaiiero  ihere  is  almost  invariably  eulargement  uf  the 

rmphatic  glands  in  the  t^roin. 
St^at  and  Numbtr, — The  indurated  primary  ulcers  of  syphilis  aro  most 
frequent  on  the  gt^nHaltt^  hut  not  so  exclusively  limited  to  those  parts  as 
are  local  venereal   sores,  because  syphilis  is  uommnnicated  in  various 
bays  iK'sides  that  of  sexual  intercotirsc,  and  thus  may  appear  f>n  any 
^ftrt  of  tiie  body.     Fournier  found  that,  of  472  coses  of  inoculation  in 
men,  314  were  on  the  prepuce  and  glans  peni^,  lOU  on  other  parts  of  the 
tale  organ,  12  only  on  the  mouth,  6  on  the  hands  and  tiugers,  and  a  fewr 
the  eyelids,  tonsil,  and  navel. 

Syphilis  not  nnfrequently  occurs  amongst  Surgeons  and  accoucheurs 
a  couM-quetK-e  of  inoculation  <>n  the  Ji7igrrn^  during  the  dressing  of  a 
sncreal  sore,  or  the  delivery  of  a  diseased  woman  ;  and  i^  also  occa- 
>nally  met  with  among  non-professional  persons.  Jt  usually  appears 
a  ttmall  sore  by  the  side  of  the  nail  and  umler  its  matrix,  with  mtteh 
'elling,  redness,  and  pain  in  the  tin>!er,  which  becomes  bulbous  ;  psia 
»nd  swelling  of  the  axillary  glands  soon  follow.  If  the  nature  of  the 
rlisoase  be  not  recognized,  the  uleepation  will  creep  round  the  tip  of  the 
finger,  have  a  foul  and  s-loughy  lonk,  with  exquisite  tenderness,  and, 
resisting  all  ordinary'  treatment,  may  i»e  set  down  as  maglinant;  on  whieh 

tlpposilion  the  amputation  of  the  linger  has  been   proposeil  and  prac- 
ecd.     I  have  seen  at  lenst  four  cases  iu  which  this  extreme  meaHure  has 
been  pri>posed,  but  in  which,  by  a  timely  discovery  of  the  true  nature  of 

fe  atfeclion,  the  Hnger  was  saved, 
in  some  cases  of<Usgusting<lepravity.  chancres  ai'e  met  with  at  the  mav- 
7»  of  the  anuit  and  on  the  hpt*  and  fongtte.    These  are  always  indurated  ; 
and  from  their  foul   surface,  hnrd   base,  and   persistent  character,  may 

Eadily  he  mistaken   for  cancerous  atfeetious,  but  the  diagnosis  is  easy, 
r  it  will  usually  be  found  that  they  occur  in  girls  and  young  women 
ho  have  not  readied  the  cancerous  age;  indeed  in  women  at  any  period 
■  life  cancer  of  the  lips  is  extremely  rare — so  much  so,  that  1  have  never 
seen  a  case.     Inoculation  will  always  determine  their  true  nature. 
_    Induration. — The  linrdening  of  the  tiHsnes  around  tlic  point  of  in- 
mlation  varies  iu  the  extent  to  which  it  is  developed.    It  is  moHt  mnrke<l 
the  skin,  where  it  lnkes  the  form  of  a  nodule  or  lunjp,  often  no  larger 
lan  a  split  pea,  but  sometimes  as  large  as  a  wnlnut.     Now  and  then, 
the  thin  prepuce,  it  is  spread  widely  in  a  shallow  layer,  and  gives  the 
ireskiu    the  **  parchment   induration"  of  Kicord.     This  induration  re- 
tains for  some  time  around  the  point  of  contagion,  usnall}'  two  or  three 
lonths,  though,  when  wvy  scantily  developeti,  it  may  vanish  in  a  fort- 
ight  or  three  weeks.     Ullimntely  it  always  disappears;  though,  if  irri- 
ited,  it  is  very  npt  to  break  down  into  obstinate  ulcers. 
It  is  maintained  by  mnny  SurgeouH  of  great  authurity,  that  induration 
the  site  of  contagion  is  by  no  menus  a  constnnl  productiim.     Tlie 
imber  of  cases  where  induration  is  not  palpably  evident  is  very  smnll; 
1,  though  probnbly  it  is  sometimes  wholly  wanting,  it  is  a  rare  excep- 
>n  lor  it  to  be  so. 

Mueh  induration  isoflen  thouglit  toproducea  severe  conrse  of  syphilis, 
d  probably  lliis  is  generally  true;  though  the  patient  olleu  escnpcs  nW 
ibscqneut  symptoms,  except  a  few  spots  on  the  skin  and  aorc  throat, 
tpecislly  when  treatment  is  early  employed. 
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Indolent  Enlargement  of  the  Lymphatic  Glands.— The  tm 

callc*!  indtthiU  huho  is  tlir  next  change  to  follow  iittliirntioii  of  llie  |k>« 
of  contnpion,  wliirh  it  ncc<im|)Hnie«i  or  very  dosely  sncceede.  One  g)n« 
enlnrsrrs  ttrnt,  und  several  follow;  the  glaiida  romiiin  pniiilcss  or  unln 
very  slightly  tender ;  the  hkin  over  thfin  retiiins  its  natnrnl  e<}loriiii4J 
suppleness,  and  there  is  no  doughy  thit-knesH,  an  in  the  neuli;  siipptimtingj 
bubo.  In  this  stnte  the  ginnds,  nevertheless,  not  nnfreqnently  riiippM 
rate,  nnd  an  abscess  forms  aronnd  them.  This  aecirlent  is  generally  sm 
up  by  violent  exertion,  audi  aa  dancing,  ridin?  and  the  like ;  but  it  hm 
m>  special  si^nitieance — it  never  yields  a  6|)eeif1c  inocnlahle  pu<i  like  ttm 
virulent  bubo  of  tlie  local  chancre.  The  anatrtmicnl  change  in  the  gUii(ti| 
tliL>m»eives  conni^ta  iu  ctngcsiion  and  the  tieposit  of  irrej^ular  fibrd 
plnbtiu  lymplii  which  produces  their  increased  size.  If  the  point  ofcodi 
tagi'in  )je  seated  near  the  middle  line,  at  the  fnenum  for  instAiice,  tbe 
ghuids  in  both  groin»  are  ottcn  enlarged. 

In  wenkly  persons,  the  glnuds  tlironghoul  tlic  Imdy  become  enlai 
those  nt  the  back  of  the  tieck,  especially,  are  very  commonly  entargi 
during  the  time  of  the  ern)>tion  on  the  akin^  and  those  of  the  axilla  ni 
other  parts  are  sometimes  iucbided  in  the  erdar«reiuent.  This  conditii 
<if  the  glands  is  accompanied  l>y  a  great  iuL'tease  in  tlie  pro|>ortion 
cobrlesa  corpuscles  in  the  blood;  hut  both  these  alterations  of  tl 
1,\  mpbatie  syHiem  ure  temporary,  and  disap|>ear  spontaneously  iu  a  kIioi 
time. 

Treatment. — liOcal  Treatment,  while  of  much  value  in  the  n< 
syphilitic  vcnei*ea]  sore,  in  of  little  or  no  avail  in  the  disease  now  iti 
consideration;  the  Causrs  of  the  local  manifestations  being  beyoud  ll 
rench  of  any  direct  application.  The  trealmeni  must  l>e  directed  lo  tt 
nt^utralisation  of  tiic  acliou  of  the  poison,  and  its  removnl  from  tbcrcoi 
Btitution,  by  remedies  given  so  ns  to  act  generally  on  the  system. 

The  Constitutional  Treatment  of  primary  syphilis  has  uudergoi 
various  changes  according  to  the  pi-evniling  doctrine  of  the  day.  It  hi 
been  derided  by  the  Surgeons  of  the  last  and  early  part  of  this  conltn 
that  mercury  acted  as  a  specific  against  the  syphilitic  poison. 
doctrine  wa»  so  Hrmly  eslalUished,  that  Hunter,  and  many  of  the  gr 
burgeons  of  bis  school.  loi>ked  on  the  curability  of  a  aore  without  m 
cury  as  a  proof  that  it  was  not  syphilitic. 

Ahout  the  comfm-ncemeiii  of  this  century,  however,  it  was  found 
observations  of  the  Army-Surgeons,  amongst  whom    Rose  took  a  pr 
cipal  share  in  the  inquiry,  thiit  the  difl'erent  forms  of  venereal  ulcer, 
distinction  ijcing  then  drawn  between  the  local  non-infecting  soit»»i  « 
the  ulcers  which  residtcd  from  the  contagion  of  the  constitntioiial  dl 
ease,  were  curable  without  the  necessity  of  administering  mercur}', 
indeed  of  having  recourse  to  any  specific  trinitment  whatever. 

These  observations,  which  appear  to  lie  founded  on  what  was  wiin< 
in  Spain  and  Tortugal  during  the  Peninsular  AVar,  led  to  the  iutro 
tion  of  an  important  mollification  iu  ilu*  ireatmeut  of  vi'Uei-enl  surra) 
viz  ,  the  tioti'tnercvrtdt  or  viiuple  plan,  as  it  is  termeil ;  a  moilc  of  pi 
tice  that  obtained  great  favor,  and  has  been  extensively  tried,  t^f  I) 
years,  however,  a  lenclion  has  Inkcn  place  in  the  minds  of  most  prof 
sional  men,  aiul  mercury  is  again  employed  in  the  treatment  of  tbl 
disease,  but  more  moderately  ami  scientlQcally,  and  consequently  woi 
eut'cessfully  than  In^fore. 

The  nrgnrncnts  in  favor  of  the  non-mercurial  plan  of  trealmeni  ai 
brierty  these;  that  by  this  system  of  treatment  the  cotiatilutiou  of  ll 
patient  is  saved  the  introduction  of  a  mineral  which   iu  many  csi 
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Hbt»  injnrinnsly,  nnd  wbich,  as  ttie  disease  can  be  cured  without  it,  may 
nt  nil  events  We  looked  upon  as  uniiefessnry  ;  that  secondHpy  affections 
less  Ireqnenlly  follow  this  plan  than  they  do  the  administration  of  mer- 

Ery ;  and,  lastly,  that  tliose  distressing  cases  of  consUtutional  syphilis 
iicli  are  common  after  mercurial  courses,  and  which  are  said  to  depend 
»on  a  )}ec(diar  comlunation  of  tia*  syphilitic  poison  with  the  minend  in 
e  system,  are  never  met  with  in  persons  who  have  undergone  the 
simple  treatment.     These  arguments,  however,  on  closer  examination 

fd  further  experience,  have  been  provetl  to  be  not  quite  so  conclusive 
the  supporters  of  the  simple  treatment  appear  to  believe.  That  a 
3at  niimlver,  perhaps  the  nuijority,  of  cases  of  simple  soft  chancre, 
'vrhich  we  no*v  know  to  he  an  affection  of  n  totally  distinct  nature  from 
syphilis,  can  l>e  healed  without  tlie  administration  of  mercury,  is  un- 
dotihteflly  the  fact;  hut  it  is  equally  tine  in  many  instances  that  the 
indurated  sore  does  not  ciratrise  properly  unless  the  mineral  l>e  adudu- 
idtered,  or,  if  it  do  close,  that  it  heals  in   an  imperfect  manner,  readily 

Breaking  otjt  again.  But  it  is  a  most  serious  error  to  confoun<l  the 
eftling  of  ulcers  with  the  cure  (»f  sypliilis.  The  cicatrisation  of  an  ulcer 
and  neutralisation  of  the  constitutional  atfeetion  are  two  distinct  tluui^s; 
aud  the  test  of  the  relative  value  of  these  two  plans  of  trentuient  must 
de|M*nd  rather  on  the  influence  thev  have  over  the  course  o\'  syphilis,  nnd 
on  the  character  that  tlie  symptoms  assume  under  one  or  other  of  these 
methods,  than  on  the  mere  skinning  over  of  tlie  ulcer.  I  cannot  agree 
with  the  statement  timt  secondary  symptoms  are  less  frequent  after  the 
simple  than  afler  the  mercurial  treatment  of  syphilis.  1  Imve  seen  the 
iMi-merrurial  plan  of  treatment  very  extensively  employed  at  University 
"liege  Hospital;  indeed,  it  was  formerly  almost  invariably  practisetl 
terc,  more  particularly  in  the  syphilitic  cases  occurring  amun^  the  fiut- 
itients  under  Morion,  who  strongly  advocated  it;  and  I  have  had  re- 
galed (K-eofeion  to  observe  the  frequency  with  which  it  w:is  followed  by 
luondary  syuipioms.  In  private  practice,  also,  1  have  had  considerable 
opportunities  of  comparing  the  two  methods;  and  I  can  cafely  say  that 
1  have  seen  the  simple  treatment  more  frequently  followed  by  secondary 
sytnplouis  thai»  the  meix'urial  plan  has  been,  when  properly  an<l  jndi- 
^tioutfly  cMJployeil.  The  supporters  of  the  non-mercurial  treatment,  when 
^■blig(*<l  to  admit  the  great  frequenc}*  with  which  it  is  followed  by  second- 
^Iry  symptoms,  argue  that  these,  if  more  frequent,  are  less  severe  after 
the  siuiptc  than  after  the  mercurial  plan;  and  they  state  somewhat  dog- 
matioalty,  and  it  appears  to  me  without  any  evidence  to  support  their 
statement,  that  mercury  and  syphilis  together  form  a  sort  of  poisonous 
coropound  in  the  system,  which  produces  the  worst  and  most  destructive 
forms  of  constitutional  syphilis.  I  deny,  entirely,  however,  that  we 
have  any  proof  of  the  existence  of  such  a  combination  as  that  which  is 
au|>]>osed   to  be  produced   by  syphilis  and   mercury;  no  evidence  with 

Ehich  I  am  acquainted  has  ever  been  adduced  in  support  of  the  fonna- 
Cfu  of  such  a  poison  in  the  system.  It  is  doubtless  true  that,  aller  an 
l-regulaied  mercurial  course,  constitutional  syphilis  of  a  very  severe 
luracter  may  occasionally  appear;  but  this  seems  to  me  to  be  rather 
owing  to  mercury  having  l>een  improperly  admiiuslered  in  conHtilutions 
^bat  will  not  bear  it,  and  in  which,  by  the  induction  of  a  cachectic  and 
Hpepraved  condition  of  the  system,  it  favors  the  occurrence  of  some  of 
^hc  more  severe  forms  of  secondary  syphilis,  in  the  same  way  that  any 
other  lowering  plan  of  treatment,  or  simple  debility,  might  occasion 
^^lera,  but  without  the  exercise  of  any  spccitlcatly  injurious  int)ueuee> 
^Bomc  of  the  worst  lorius  of  constitutional  syphilis  tiiut   I   have   sceu 
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occurred  in  patients  to  whom  no  mercury  had  been  ar^miniftterrd,  tmlfl 
whom  the  (*y[thiUtic  virus  \m\<\  been  allowe<l  lo  exercise  it«  inflnenw  !*■ 
checked,  eave  by  the  so-i-nlled  simfile  treatment.  I  have  seen  tltc  ImiM 
covered   hy  immense  ccthymatons  crusts  and  sores  in  one  ■  u* 

ulcers  with  destnu'tion  of  the  nose  and  palate  in  another,  th'-  4i 

of  Byi>hiiitiL'  cachtxy  with  the  tuliercuio-pui^iuhir  syiiliiMde  iu  a  Uiinfl 
and  extensive  disease  of  the  cranial  bones  and  the  clavicle  in  a  fuurtfl 
in  none  of  which  had  any  mercury  been  ndmiiiistered.  I 

Hut,  ttiotigh  I  cannot  admit  that  the  stipjrortcrs  of  the  simple  or  sod 
niercuiial  treatment  of  syphilis  have  brought  forward  iiny  ]>ronr  of  fl 
superiority'  over  the  mercurial  plan,  and  though  my  own  experience  M 
taugtit  me  that  secondnry  symptoms  occur  after  it  witli  no  less  scveriM 
and  wiih  far  greater  frequency  than  they  do  when  mercury  is  CArefnllyiiif 
judiciously  administered,  yet  I  am  quite  ready  lo  allow  that  thert  »rt 
certain  conditions  of  syphilis  in  which  tlie  non-mercuriat  ti'eatnicni  alone 
is  admissible,  tlie  stale  of  the  connliintion  or  the  disease  l>eing  aih-Ii 
that  mercury  cannot  In;  given  in  any  form      In  these  cases  soch  -« 
ment  must  be  adopted,  in  accordance  with  f»rditmry  me<iical  pni 
lis  will  tend  to  subdue  local  action  and   improve  the  general  co)  ■ 
It  is,  indeed,  especially  in  individuals  of  an  nnhinlthy  or  atrumou 
of  body,  or  in  thobe  who  are  suffering  from  h)eal  vist'ernl  iliseaae*  ' 
kind,  and  who  are  not  attcclcd  by  any  indurated  chancre,  that  ih  -^  , 
of  treatment  should  l>e  adopted.     So  also  in  those  who,  fntm  the  ?mtiiH 
of  their  occupations,  arc  subjected  to  much  exposure  to  wet  and  ctiM. » 
mercurial   course  cannot  be  properly  or  safely  administererl,  tuitl  i'k 
simple  treatment  is  the  most  advisalite  ]>lfin  that  can   be  :idopt«d-    Bni 
even   in  such    individuals   mercury   ia  often   necesdnry  to   deslwy  IM 
activity  of  the  disease      In   all   other  cases.  J  am  certainly  of  o|HniMO 
that  mercury  ought  lo  Ik*  nduiiniHterc<l ;  and  this  opinion  appears  iu '« 
entcrtaineti  by  the  most  experienced  Surgeons  of  the  day  in  this  eoim 
and  abroad. 

The  Urst  question  in  connection  with  the  employment  of  niercnry 
syphilis  has  reference  to  the  principle  on  whii  h  this  remedy  is  adiiii 
lered.  Whether  mercury  exercises  a  specific  actirm  over  the  ijoison 
syphilis  or  not,  has  been  much  discuftse<l.  and  is  ditflcult  of  pr^M>f.  1 
certainly  think  that  it  (U^s  act  as  a  specilic  iii  syphilis,  but  ihKl  ll»'* 
speeilic  action  is  much  influenced  by  the  condition  of  ihc  sysU-m,  tltc 
habits  of  the  patient,  and  the  mode  of  adrainihtcring  the  remedy;  tbrtf 
conditions  under  certain  circumstjincea  tending  to  eouniernct  or  otl^c^ 
wise  to  interfere  with  its  operation.  That  mercury  in  many  c*»w '• 
antagonistic  to  the  syphilitic  poison,  apfH-ars  evifh'iit  from  the  fiwt 
in  some  instances  hartl  ulcers  will  not  lietil  unless  it  be  given  iuimial 
from  its  influence  in  sj>cedily  curinj^  infintilc  syphilis  and  prevro 
a1ler-m:inirestations  in  the  system;  and  from  the  fact  that,  when 
perly  administered  in  healthy  ronntttuiiotn^^  it  nuiy  almost  to  a  ce 
be  expected  to  dissipate  the  vaiioitj*  symptoms  of  conslitntional  svj 
When  it  fails,  as  it  doubtless  docs  in  umny  cases,  to  prevent  lliecoi 
tutional  itileetiou,  or  lo  eradiciitc  this  if  it  have  «)>i>eareil,  the  fai 
may  usually  be  traced  cither  to  want  of  care  in  the  adiuinistration  of 
mwlieine,  or  to  the  exislencc  of  an  iuipain-d  state  of  the  pulicniV  h 
though  dotibtless  in  some  cases,  the  most  judicious  euiploymeul  o 
cury  is  unsuccessful  in  arresting  tlie  pmgress  of  syphilis.  The  (»»«rii 
practical  point  iu  the  treatment  of  primary  Ky|)hili»  by  merciin' Is  ^^ 
keej)  the  ]'aticul  under  a  prolonged  and  mild  course,  rMtlief  than  a  » 
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ftnd  nctive  one.    The  guros  maybe  "touched,"  but  profuse  salivation 
sluMild  be  Rvai<ie<l. 

lu  cunnc'Cliim  with  the  ailmiiiistration  of  mercury  in  eyphilia,  there- 
fore, various  qncfttions  present  thcniflelveB,  tlie  jiroper  determination  of 
which  is  of  the  first  importance.  These  have  reference  to  the  State  of 
the  Paiient*s  Constitution^  the  Condition  of  the  Sore,  and  the  Mode  of 
Administration  of  the  Reme<1y. 

The  State  of  the  Patient'g   ConHtitution  influences  materially  the  pro- 
priety of  the  administration  of  men'Mry.     In  ordinary  healtliy  consti- 
tutions, it  may  always  be  safely  employed;  but,  if  the  powers  of  the 
lystcm  have  iH-en  broken  by  excesses  of  any  kind,  if  the  patient  be  of  a 
itrumous  habit  of  body,  if  he  be  irritable,  fwerish,  or  excited,  it  must 
be  given  with  great  caution,  or  sliould  be  withheld  until  these  states  of 
the  system  are  modilicd  or  removed.     It  is  es[>ecially  by  admibistering 
mercury  to  strumous  and  cachectic  patients,  or  to  tliose  whose  powers 
have  been  broken  by  habitual  dissipation,  that  so  much  mischief  results; 
and  that  it  occasionally  gives  rise,  by  acting  as  a  depressing  a«renl,  to 
local  slongbiug,  f»r  to  snme  of  the  low  forms  of  secondary  syphilis. 
^b     Mode  of  Administering  Mercury.^— The  partienlar  prfT/>arrt^io»i 
^■O.A  mercnry  to  be  given,  tlte  length  of  ttme  *lurintr  which  it  slionhl  be 
^■continueil,  and  the  rtiles  to  be  ohnt*r\}*»d  during  the  mercurial  course,  are 
^mU  matters  that  influence  greatly  the  result  of  the  treatment. 
^P     Mercury  mny  be  a<In)iui3tered  in  four  ways:  by  the  mouth,  by  innnc- 
^^tion,  by  subcutaneous  injection,  or  ]*y  lumigalion.     When  it  is  to  lie 
given  by  the  mouth  in  early  syiihiUs,  ami  when  it  is  desirable  to  pr^xiuco 
l>ut  a  moderate  eftV-ct  upnu  the  systctn,  I  prefer  the  iodide  of  mercury, 
in   doses  of  one  grain   three  times  dfxy;  or  the  PIummer*s  pill,  in  (Ivc 
grain  doses  twice  or  three  timen  a  day,  will  he  found  extremely  UHel'nl 
when   the  conHiitulion  is  somewhat  irritable.     If  it  be  desirable  to  pro- 
duce a  rapid  ctfcctnpon  the  system,  live  grains  of  bliin  pill  may  be  given 
^^  night  and  morning.     The  otlier  prepsrations  of  mercury  are  not,  I  think, 
^■Tequired   in   the  primary  fr>rm  of  ilic  disease.     When  it  is  required  to 
^Bproduce   a   moderate   effect,  especiMlly  in   Homewhat   delicate    persons, 
^Hvritluuit  irntnting  the  system  or  inducing  miicli  salivation,  the  iodide  is 
^Bcurtainly  to  be  preferred  to  all  other  preparations. 

^B      In  some  cases  tlie  bowels  nrc  so  irritable,  that  the  administration  of 

^"mercury  by  the  motiili  invariably  purges  the  patient;  in  these  eircum- 

Blnnces,  the  mercnrial  iiinnelion  may  be  conveniently  ut^e.tisMl.     This 

^wis  best  done  by  rubliing  a  drnchni  of  the  strong  ointment  into  the  iuNidt* 

^■of  each   thigh  for  ten  minutes  every  iiii^ht  ami  morning;  or  by  putting 

^Bn  similar  quiintity  upon  a  piece  of  lint,  and  letting  the  patient  wear  ii 

^fcluring  the  day  and  nitjht  in  each  axilla.     It  munt  be  borne  in  mind  that 

the  orifices  of  Ihc  sweat-glands  and  lisir-follicleH  liecome  filled  with  the 

4iintment;  so  thiit,  ^lionld  salivation  comenence,  it  is  impossible  at  once 

tto  arrest  the  absorption  of  the  mercury. 
The  duration  *>f  the  mercurial  course  must  depend  upon  the  effect 
produced  upon  the  sore.  The  course  need  not  bo  contiiuuMl  until  thia 
bus  cicfitrined,  but  should  be  |>ersi:vered  in  until  all  spoeitic  action  has 
creased,  and  the  sore  has  acqniivd  a  healthy  and  bciding  state.  This  im- 
pression is  seldom  produced  upon  the  sore,  without  a  slight  effect  upon 
the  mouth  having  been  previously  in<1ucef1;  the  gums  l>ecomin</  spongy, 
nnl,  and  swollen,  and  an  increased  How  of  saliva  taking  place  It  is 
tDever  necessary  to  continue  the  mereury  so  long,  or  to  give  it  to  so 
great  an  extent,  as  to  produce  very  profuse  B:iliv;ition.  It  was  in  at- 
.Ufmpting  to  do  this,  and  by  administering  the  remedy  in   too   large  a 
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quantity,  and  ton  rapidly,  that  the  older  Surgeons  produced  such  tii] 
riou8  consequences.     Tlio  effect  upon  tlie  sore,  rnLlivr  Ihiin  Uint  up-m 
gums,  slkoukl  be  our  guide  as  tu  llie  proper  time  fur  ilisronlinuin^ 
mercurial. 

TJie  rules  to  be  obsci*ve<i  during  a  caurse  of  luercnr^*  exercise  consii 
able  influence  upon  the  effects  produced  by  it.  Tlte  system  should 
wnys  be  prepared  tor  its  adiuinistrnlion  by  a  free  purge.  While  il 
being  given,  the  patient  should,  if*  |Hissible,  be  kept  in  bed,  or  %i  all 
evenle  be  contined  to  the  house,  taking  as  much  rest  a8  possible; 
diet  should  be  moderate  and  unstiinuhuing.  and  the  dress  Ih^  as  wartni 
the  season  will  admit.  If  the  mercury  be  given  by  the  mouth,  and 
it  will  be  found  useful  to  combine  it  with  eapsieum.  If  it  purge,  m 
doses  ol' opium  may  advantageously  he  adniinisiereil  in  conjuncttDU  w| 
it.  After  it  has  been  carried  to  the  full  extent  deemed  ndvisahlv, 
sluiuld  not  be  suddenly  left  t»ff,  but  gradually  discontittueil  by  <tiin! 
ishing  the  quanltly  daily  «luring  a  week  or  ten  days.  If  it  he  giveu 
accordance  with  these  rules,  and  in  proper  constitutions,  wc  shnll  <H>l(lt 
find  any  of  those  injurious  effects  produced  that  were  formerly  dr»cv 
as  resulting  from  the  administration  of  this  mineral;  those  severe 
extensive  forms  of  ulceration  of  tlie  mouth,  leading  to  necrosis  of 
jaw»#,  and  the  mercurial  erythema  or  er«tlu«mu8  described  by  the  ok 
Surgeons,  are  now  happily  almost  matters  of  history,  being  but 
if  ever  met  with. 


BEC0NDAR7,  TEETIABY,  OB  C0N8T1TDTI0RAL  MANIFESTATIONS  Of  BTPHOIk^ 

The  introduction  of  the  syphilitic  poison  into  the  general  system  gii 
rise  In  two  very  important  groups  of  )>henomenn:  first,  tliose  thai  uf 
the  system  generally,  influencing  deeply  the  condition  of  the  bloml  ii 
the  nutrition  of  all  the  textures  of  the  l>ody,  occabioning  febrile  dtMUl 
onci.*,  followed  by  emaeiniion,  cachexy,  and  general  evidences!  ut 
nutrition;  secondly,  a  variety  of  local  diseases,  whirli  are  i  Imrnclvi 
by  ilintinirt  phenomena: — 1.  Modification  ol  the  skin  and  inucomi  e 
brane,  as  observed  in  mucotis  tul»erclt's,  psoriasis,  and  ttn.Hh>gou)!i  al 
tions,  and  ulcerations,  nffectino  ttie  skin  and  mucous  membranes 
various  parts  of  the  body;  2.  The  deposit  of  lowly  oiganisod  lym| 
various  tissues  and  organs,  as  the  periosteum,  the  iris,  testes,  Ac- 

The  period  at  which  syphilitic  eruptions  appear  usually  varies 
six  weekH  to  six  mouths  afXer  the  formation  of  the  indurated  sore.  0< 
fiionally  secondary  syphilis  shows  itBtdf  earlier,  about  the  s»*coud  ori 
week,  when  it  may  be  coincident  with  the  existence  of  primary  sypliili 
Most  commonly  its  symptoms  are  progressive — the  milder,  such  an 
affections  of  the  skin  and  mucous  membrane,  oecurrini;  first;  th«  ia< 
severe,  as  those  of  the  bones  and  internal  oruans,  afterward*;  hut 
otlier  cases  this  progression  is  not  observed,  sympt<nns  of  groat  itilraMl 
betting  in  early,  without  being  preceded  hy  those  of  a  siigiUer  kind. 

It  is  extremely  diflicull  to  say  when  syphilis  can  be  erudicaie*)  ft^ 
the  syt'tem;  and  indeed  it  is  a  question  whether  it  may  not  iinprnk!! 
couHiitution  in  a  i>eculiar  way,  modifying  certain  actions  during  the 
of  life," as  we  know  to  be  the  citse  in  other  si>eeilic  diseases,  so.K  n.^< 
pox  or  scarlet-fever.     Certain   it   is  thai,  if  neglected  or    . 
treated,  it  will  affect  the  system  for  an  ituletinite  lime,  declttii-i;-  »- 
istence   by  exciting  and   moditying   vaiious  local  inflanmialioas  ,voj 
after  the  original  absorption  of  lite  poison.     It  is  loltTubly  dear 
pcifaOn  who  has  once  had  the  usuid  course  of  syphilis  and  has  ircurcr 
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from  this  mnlndy,  cannot  have  it  h  necond  time,  thnngh  tie  contract  a 
fresh  cbnncre.     This  rule  is  from  Lime  to  time  proved  to  be  genernlly 

Irtie.  hy  Ihe  oei'asional  ohservalion  of  uiulonhied  exceptions,  where  rc|>e- 
tiit'in  cif  the  clisease  from  ro-inocnlaiion  of  tlie  virus  takes  place.  But 
6ueh  ca«es  are  esroofUni;ly  rare,  and  occur  only  aftur  an  interval  of  some 
ears  has  elapsed  Ik'Iwocu  the  two  attaok^.  Hutchinson  hna  related  a 
Tfery  iiiteresting  example  of  lhi<i  kind  in  a  medical  student,  who  also  suf- 
fered from  two  Rttaek'3  of  small-pox.  Daily  experience  bIiows  that  in 
many  constitutions  83'philia  cannot  be  eradicated,  an<l  that  in  most 
others,  when  it  once  has  occurred,  it  is  apt,  even  when  apparently  cured, 
to  modify  certain  cutaneous  and  other  affections  in  a  remarkable  manner, 
after  a  lapse  of  many  years;  showiuj;  clearly  tliat,  if  '.he  poisi>n  no  longer 
exiat  in  tlu*  system,  the  conalitutlrm  has  received  a  peculiar  impress  from 
it,  which  it  is  long  in  losing.  E.  Wilson  attrilMites  many  of  the  ordinary 
non-spocifio  cutaneous  diseases  to  the  latent  inHuenoe  of  constitutional 
*vphilis.  These  remote  efft'cts  of  sy]»liili.H  have  by  Ricurd  been  called 
Tertinnj.  This  term  is  convenient,  as  indiuating  a  peculiar  stage  of  the 
constituiiiuial  manifestations,  in  which  tlie  tissues  are  more  deeply 
aflVcled  than  In  the  secondary  forms  of  the  disea'^e. 

There  is  no  distinct  line  of  demarcation  hetween  secondary  and  ter- 
tiary syiihilis.  It  is  impossihle  to  say  when  the  disease  ceases  to  bo 
aecondary  and  Ix'giiis  to  be  tertiary.  The  extremes  of  each  stage  are 
dislinctly  recognizidile  as  Itehmginu  to  one  or  the  other  group.  Thus 
the  rashes  are  niidouhledly  secondai'y — the  gnmraata  as  certainly  tcr- 
Jtlary ;  but  the  allocation  of  many  of  the  intermediate  conditions  is  ill- 
defined.  It  is  a  remarkable  ftvct,  note<]  by  Lancereaux,  Berkeley  Hill, 
and  Wilks,  that  tlie  severity  of  tlie  tertiary  phenomena  is  in  the  inverse 
ratio  of  that  of  the  secondary.  This  fact  is  particularly  noticeable  in 
itcrlinry  s^'philoma  of  titc  nervous  system;  and  what  is  also  remarkahlc 
U  this,  that  many  of  the  more  chronic  and  severe  cases  of  tertiary 
syphilis  are  the  result  of  but  slight  primary  sores;  and  although  it  would 
n«>t  be  pos-^ihle  to  sny  thiit  the  severity  of  the  tertiary  disease  is  in  the 
inverse  ratio  of  tliat  of  the  primary,  as  we  may  say  with  respect  to  the 
.secondary,  j'et  it  may  be  affirmed  that  the  severity  of  the  tertiiiry  symp- 
toms has  no  direct  relation  to  the  size,  persistence,  or  severity  of  the 
primary  disease. 

The  tertiary  disense  is  more  chronic,  less  contagious,  and  less  easily 
hcrcilitarlly  transmissible  than  the  Hecon<lary.  U  differs  in  this  respect 
Also,  that  it  is  mure  characterised  by  locnlised  hypertrophies,  by  lowly 
rganised  plastic  deposits,  and  less  by  acute  inflamm:ttury  mischief  and 
ulceration,  than  the  secondary.  Simon  explains  this  fact  hy  the  gradual 
Weakeitiiig  of  the  syphilitic  poison,  which,  in  its  stronger  doses,  capable 
of  producing  acute  inthimmatory  plienouieua,  will  in  its  more  chronic 
and  Weakened  form  only  be  capable  of  developing  h^'pertrophic  changes 
and  tumor-formations. 

We  thus  see  a  continuous  chain  of  pathological  sequence  established 
between  the  idceraled  induration  of  the  primary  sore,  the  acute,  olXen 
febrile,  inflatnniMtion  of  the  secondary  disease,  with  its  ulcerative  ten- 
dencies, and  the  more  chronic  forms  of  tertiary  syphilis,  with  its  gum* 
mata  and  localised  neoplasms. 

Although  the  disease  may  continue  to  modify  the  system  for  year^,  or 
eren  for  life,  yet  it  seldom  proves  fatal.  In  some  cases,  however,  dentil 
may  occur,  either  by  the  cachexy  that  is  induced,  by  the  »U|)erventiou  of 
phthisis,  or  hy  caries  of  the  skull  or  nodes  of  tlie  dura  mater,  and  dis- 
ease of  the  brain  and  curd.     Fatal  and  specific  syphilitic  diseases  of  the 


830 


VEKKRSAL    DISKASES 


lungs  anil  brain  hove  l>een  flescribcfl  of  Intc  years  with  much  care,  Xhowp 
tliere  »till  vemnins  a  good  deni  to  i>c  nsccrtuincd  of  tlie  relation  of  *y\M 
lis  to  these  (ibiuijzefi  in  the  brain  and  other  viscera. 

It  is  especiiilly  when  the  disease  has  reached  the  tertiary  stage,  that  I 
runs  »f>  |irotracled  and  tedious  a  course.  When  the  syi*bibtic  maiiilei 
tavions  are  confined  to  atfections  of  the  ciuancoiis  and  mucous  stirfae*! 
the  discflfte  may  and  occHftion:dly  does,  wear  itftelf  out — the  viaierin 
vwrbi  being  appurcnliy  carried  otf  by  tlie  Bccrctions  of  these  tis.sue.i:  ui 
it  is  only  in  thift  way,  I  l»elieve,  that  the  aHeclion  can  be  eradicated  fro| 
tlie  system. 

That  constitutional  syphilis  is  dependent  on  the  al»sorption  of  t| 
syphilitic  poison  into  the  blood,  and  its  consequent  general  difTusitf 
through  the  system,  there  can  be  little  douht.  Not  only  is  this  reiidcna 
evident  by  the  great  variety  of  tissues  and  organs  in  wldch  it  mantfc«| 
itself  locally,  but  also  in  tlie  induction  of  the  |H'culiav  syphilitic  cacliexj 
Phenomena. — Constitutional  syphilis  may  affect  the  following  ttMui 
and  organs,  and  usually  iloes  so  in  the  order  in  which  they  are  niel 
tioncd: — viz.,  the  skin,  mucous  membranes,  periosteum,  and  bones;  tk 
throat,  tonsils^  pulaie,  eyes,  nose,  larynx,  tongue,  and  testos.  j 

The  first  general  disturbance  of  syphilis  is  olXcn  ushered  in  by  fchrfl 
symptoms.  In  proportion  to  the  severity  of  these,  are  usually  the  ra|>i^ 
iiy  of  the  jirogrens  and  tlie  extent  of  the  Ux-al  manifestations.  In  tlj| 
febrile  disturbance,  the  nutrition  of  all  the  tissues  of  the  Ixx^y  becomi 
seriously  impaired,  and  the  patient  acquires  a  peculiar  cach«*clie  lool 
In  other  cases  the  patient  gradually  falls  into  a  feeble  and  emaciiM 
condition,  bccomini;  callow  and  earthy-looking,  with  loss  of  hair,  al 
depression  of  mental  and  bodily  vigor.  In  this  condition,  not  only  U 
the  nutritive  functions  impaired,  as  is  evidenced  by  his  l^ecumiug  ned 
and  tiling  but  the  reparative  nctiona  are  lessened,  wounds  do  not  bei 
kindly,  and  fractures  are  slow  in  uniting,  and  may  not  unite  nl  all  utii 
antisyphilitic  remedies  are  administered. 

The  syphilitic  affections  occurring  on  the  skin  and  mncou*  r  ( 

are  usually  secondary,  tlioui;h  some  l>elong  to  the  tertiary  gr 
those  of  the  bones  and  ditfereut  organs,  as  the  larynx  and  te^ti-N  aJ 
commonly  tertiary.  AlMiongh  the  intcguniental  structures  ai*e  usuxU 
first  nftecti  d,  yet  sometimes  the  disease  first  attracts  ntteniion  !»y  H 
attacks  upon  the  deeper  and  more  im|K>rtant  tissues,  the  symptoms  ( 
its  progress  on  i he  skin  and  mucous  membranes  having  been  uiitirc| 
overlooked.  In  women,  it  is  coitstantly  the  case  for  the  eruptive  *ta| 
to  be  conlincd  to  a  few  mucous  patches  of  the  vulva  and  excoriAliomi 
the  fauces,  the  former  only  of  which  are  sutllcieutly  annoying  to  aUni 
the  patient's  attention.  j 

CiKCUMHTANCKS  iNFKUENOiNa  PnoGRKSR. — The  seTerily  and  mantfesiC 
tions  of  general  disorder  which  follow  the  contagion  are  very  varionl 
thus,  a  widely  and  long  indurated  ulcer  foretells  wiih  few  exceptinnii 
long  and  severe  course  of  sypliilis;  so,  also,  a  short  inlet  val  between  tl 
apiH-arance  of  the  symptoms  of  general  disoriler  at  the  point  of  emil 
gion  will  also  indicate  a  severe  course  of  the  disease,  and  a  long  intenri 
n  mild  course  of  the  after-consei^uences. 

Thai  the  treatmcui  of  the  primary  nore  exerciaes  considerable  inflnml 
cnnruit  be  doid'tcd.  The  severity  of  the  course  of  syphilis  is,  I  l»eli««l 
ninierially  lessened,  and  not  in  any  way  increased,  by  a  mea'tiril 
course,  if  that  course  l»e  properly  cou<lucted. 

The  Hfate  of  thf  potifttCs  liraHh  also  determines  to  a  great  extent 
kind  of  attack  he  will  have  to  undergo.     If,  alter  the  cure  of  the  priaiui 
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&ease^  his  beallb  continues  goo<),  tlie  patient  may  almust  wliolly  escape 
niter  symptoMi^  of  the  (Useaftc;  l)iit  if  the  health  bo  broken  or  cachec- 
;,  then  secondary  syphilis  will  occur  cohLeinp4>raiieously  with,  or  at  a 
sry  early  perio<l  aflcr^  the  primary  discasL* ;  aufl,  indee*!,  I  generaUy 
ok  upou  the  chance  of  the  speedy  supervention  of  secondary  syphilis 
\  moro  iinmedinlely  dependent  on  this  ihnn  on  any  other  cause.  It  ia 
tmaikablefor  bow  long  a  lime  the  sypliilitic  poison  will  continue  <tor- 
&nt  in  tlie  conslitutinn  without  producing  any  local  manifeHiation  of 
exintcnce,  imiil  this  is  ilevcloped  under  the  influence  of  a  broken 
lite  of  hrnlth.  I  have  liad  under  my  care  an  extremely  severe  case  of 
nstilutioual  syphilid,  in  wiiich  twelve  years  elajised  after  the  occiir- 
ce  of  the  primary  4]i3ease.  during  the  whole  of  wliicli  time  no  secon- 
iry  affection  was  ohserve<i  until  the  patient's  liealtli  gave  way  from 
>her  causes.  And  I  have  also  tind  under  my  care  an  otticer,  in  whom 
very  severe  form  of  constitutional  syfjhilis  occurred,  fur  the  first  time 
ter  salivation  for  hepatic  disease,  five  years  aflur  the  primary  sore  bad 
•vn  contracted — no  constitutional  manifestatiou  having  attracted  the 
ilicnt's  notice  lu  tiie  meanwhile.  Not  only  does  a  state  of  ill-bealtb 
isten  the  occurrence  of  secondary  syphilis,  but  cachexy,  neglect,  or 
ditfcrence  to  its  existence  may  keep  it  np  indefinitely 
The  question  as  to  their  being  any  connection  beiwcen  the  nature  of 
«f  primari/  *tortr,  and  the  cfiaratter  of  the.  cvnsccutim  conHtMuiional 
fWc7io/(,  has  been  mucli  discussed ;  and  I  agree  with  Curmichacl,  that 
le  dillerent  forms  of  primary  sore  will,  if  left  to  themselves,  be  followed 
kch  tiy  its  own  peculiur  train  of  constituiional  symptoms.  In  fact  I 
D  fully  convinced,  as  the  result  of  ntuch  and  close  observation  on  this 
>int,  that  there  is  a  general  correspondence  beiwcen  the  kind  of  ulcer 
id  the  manifestations  of  coni^titulional  syphilis  that  may  f(»ttow  it; 
hIi,  in  fact,  being  chiefly  dependent  upon  the  state  of  the  paticnt*s 
•alth.  The  same  condition  of  sysiem,  for  instance,  that  will  ficcasion 
e  loi-al  chancre  to  assumu  the  phagetloinic  or  sloughing  form,  will  occa- 
on  rnpia  or  ecthyma,  wiih  necrosis  or  caries  of  the  bones,  as  the  con- 
Ituti'tnat  manifestations  of  syi>liili8 ;  whereas  that  which  occasions  the 
diiruteil  chanere  will  equally  modify  the  secondary  disease,  so  that  it 
iSiimes  a  squamous  form,  accompanied  perhaps  by  iritis  and  pcriosieal 
lease;  :ind  the  soft  or  excoriated  chancre  will  generally  be  followed 
papular  or  ntKcolar  eruptions,  wiih  mucous  tnlverclee  on  the  tongue 
throat.  That  these  sequences  are  of  very  frequent  occurrence  I  can- 
t  doubt,  having  frequently  found  them  ;  and  that  they  are  not  of  eon- 
Ant  uicuirence  is,  J  Iwlieve,  owing  to  the  character  of  the  constiLu- 
onal  afl'cction  being  moililied,  hy  the  state  of  the  patient's  health  having 
ulergone  a  change  stdisequfuily  to  the  fure  of  the  primary  sore,  or  to 
e  patient  not  having  bet'ii  inlcctetl  with  syphilis  when  be  contracted 
e  local  sore,  and  having  thus  not  been  rendered  liable  to  constitu- 
inal  infection.  A  patient  having  indurated  chancre,  will  usually  get 
oriasis  as  the  secondary  cutaneous  disease  ;  but  if  he  fall  into  a 
chectic  state  fd'  health  between  the  healing  of  the  chancre  and  the 
pervention  of  the  constituiional  aflection,  rupia  will  manifest  itself. 
Treatmknt. —  In  the  treatment  of  constitutional  syphilis,  onr  object  is 
t  so  much  t(t  relieve  or  to  remove  any  btcal  morbid  conilition,  as  to 
dicate  a  poison  from  the  system;  and,  indeed,  the  various  local  mani- 
tations,  more  espeeially  those  that  api»eai-  on  the  cutaneous  and 
ucons  surfaces,  may  possibly  be  elforts  of  nature  f(>r  the  elimination 
the  virus  fri'm  llje  system  through  the  medium  of  the  great  excretory 
d  einunctoiy  urgaJiSf  and  it  is  often  apparently  by  aiding  this  natut^l 
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action  1))'  the  mlnniniBtrution  of  tltose  i^nioilit*s  that  act  upon  the  tlsKOvs, 
that  tlie  |x>ison  i:s  inont  elVt'i-luully  crniliciitetl. 

During  llie  ooiitin»t:im'e  nf  the  pyrt'xia  which  often  ushers  in  lite  •!•<• 
ondaiy  symptoms  Jiltle  can  be  tlone  in  tlie  wiiy  of  Bpecilic'  mtansf^rtiit, 
reniovnl  ul  the  dist'iiKc  IVoui   tliu  system;  rust  nnd  niihi  nntipliUisiftl 
treatment  being  all  that  can  be  aocoinplishefl  dnrin>r   this,  Die  »Ugi^ 
invasion  nin\  cnustilulional  ifaetton.     Great  relief  is,  however,  atTunli 
by  a  few  floaca  of  mercury  (liveu  so  ns  to  affect  the  system.     At  jt  law 
perioil,  when  llio  caeliexy  which  is  attenflaiit  on  the  (li^OMi^e  has  d<?elrtri 
itself,  iit.tention  to  the  hygienic  nn<l  dieletic  management  of  the  paiitl 
is  of  the  utmost  iin|Kjrtanee;  a  liglit  nouri.^hingiliel,  often  ai-coniftanie 
by  the  njoderate  use  of  wine  or  i»eer,  ami  in  some  of  the  lower  ^o^n^ 
ayphilia  in  broken  lon.stiluLions,  a  general  tonio  pliMi  of  treaiment, 
as  the  ailmiiiisttatinn  of  baik,  quinine,  or  iron,  and   more  espeo) 
cofi-iivcr  oil,  with  tlte  mineral  acitls  nml  sarsuparitlu,  are  requi 
combination  wiili  the  more  specific  means  tIjAt  we  pdssess  for  the  ern: 
tion  of  the  dlseasje  from  the  system.     'I'heHe  hygienic  anil  tonir  remc 
nuHt  tie  administered  in  accordance  with  general  medio:d  prini.-iplvs,M 
no  special  instructions  need  consequently  l>e  laid  down  for  tlicir  UbClier 

The  treatment  of  syplulis  is  conducted  on  one  o(  thr^ao  principlvt 
1,  by  the  administration  of  mercury,  with  the  view  of  directly  and  ^\f 
ciBcally  eliminating  the  poison  from  the  system;  2,  by  the  preparatitii 
of  iodine,  which  are  supposted  to  be  speciHc  in  a  minor  degie«  tbi 
mercury  in  this  dinease;  and  3,  by  simple  nitention  to  the  ulute  uf  d 
general  heallh,  wiiliont  way  attempt  at  8|K.'cific  treatment.  These  ditfie 
ent  principles  may  be  employed  simtdtaneously  or  e-iuwculively.  A' 
general  rule  it  may  be  siaie*)  that,  the  louu^cr  the  interval  that  ^iupnrAK 
the  constitutional  from  the  primary  symptoms,  the  more  tliey  parUl 
of  a  tt'Ttiary  clmracter,  the  less  necessity  there  will  be  for  s^M^ilic  ir 
menl,  and  the  more  important  will  be  the  employment  of  all  meuiifl 
culnted  to  improve  the  lienlUt. 

Of  the  value  of  mtrcunj  \n  constitutional  syphilis, every  8nrg«ou 
experience  must  have   lind  abundant   proof.     ]t  n)ay  admit   oi    iluul 
whether  mercury  ean  be  justly  consiilcred  as  cxcrcisinj;  a  sfiecific  acOoj 
as  there  are  some  cases  of  the  disease  that  it  certainly  doea  not  appi 
to  induenec  in  a  lx*netleiul  manner,  and  others  the  aeverlty  of  wln<-h 
ccrtaiidy  irtcrea.-^ed  by  the  udmini^tratiou  of  this  remedy  ;  but  it  ap|keiil 
to  me  ttiat  in  these  cases  it  is  rather  the  patient's  oonstittiiion,  wtiir 
does  not  l>ear  the  remedy  well,  than  the  disease  that  is  at  fault 
knrfw  that  in  niuuy  stales  of  tlie  system,  and  in  many  individimU  unf 
fecled  l>y  syphilis,  mercury  acts  injuriously,  more  eHpccially  when 
thiu^  like  cachexy  is  present;  and  we  cannot  but  suppose  that  the  mi 
injurious  influence  on  a  particular  habit  of  bo<ly  must  continue,  thoui 
it  be  coutiiminated  witli  the  poison  of  syphilis.     The  best  proof  that 
pos»^e88  of  the  tidlueuceof  mercury  over  conslitntioual  syphilis — an  infll 
ence,  indeed,  lliut  almost  a|)proaches  to  the  nature  of  a  specific  aoUon- 
is  in  the  case  ol  infantile  syphilin;  here  mercury  will  not  only  cur« 
disease,  but  will  eradicate  the  virus  from  the  system  in  a  way  thai 
other  remedy  can  accomplish. 

In  the  treatment  of  conslitntionnl  syphilis  with  mercury,  everylhli 
depends  on  the  proper  administration  of  the  remedy  nt  a  suitable  jwrif 
of  the  ca^se,  and  in  a  littiug  condition  of  the  constitution.  The  qnvKli< 
as  to  the  propriety  of  the  adniiuii*lratit)n  of  mercury  in  con«litnli(« 
syphilis,  the  particular  preparation  to  l>c  used,  nn>l  tin*  period  of 
disease  in  which  it  should  be  giveu,  must  be  determined  in  a  great  int 
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hre  by  th^^  previons  treatment  of  the  primary  tliscasc,  by  the  coiulilinn 
M  the  pntient'a  general  health,  and  by  the  ilurntiou  of  the  secondnry 
nmptoms.  If  mereury  hnve  been  freely  given,  porhiips  in  repeated, 
KreguUr,  nml  ill-coii<Uicted  coni'ses,  for  tlie  cure  of  the  primary  nflvc- 
■dii  ;  if  tlie  patient  hiive  fallen  into  u  cachectic  Btate.  having  tost  flesh, 
polor,  appetite,  ami  Bpiriis;  \f  the  ron-^titutiona!  aftV'ction  have  assumed 
■lie  U'l'tiaiy  form,  and  have  deeply  implicated  the  Jx^nus,  mercury  should 
ftot  he  given  at  all;  or,  at  nil  events,  not  without  proper  previous  pre- 
pnration.  In  these  eircnmstances  !  think  we  should  endeavor,  if  posni- 
l»le,  lo  remove  the  cnn;^tiluU«tnal  uffeelioti  without  mercury.  It  is  true 
;bat  in  many  cases  we  shall  not  succeed  in  doing  so;  liut  at  least  we 
i|)rove  the  henldi,  clieck  the  disease,  and  brinj;  the  palieut  into  a  proper 
mdition  to  snpporl  a  mercurial  course,  ahoidd  it  be  thought  necessary 
iveutindly  to  snhject  him  to  one.  It  is  in  these  conditiems  of  the  sys- 
►m  that  the  vilro-muriodc  aM  and  sarnaparilla  are  of  much  service. 
Vom  twenty  to  tldrty  minim*  of  the  dilute  acid,  with  half  an  ounce  of 
:he  fluid  esctruut  of  sHrsapnrilla  in  f'>ur  ounces  of  water,  may  be  adminis- 
tered tlirce  limes  a  day.  To  lids  the  iodide  of  potattMunn,  in  five-grain 
doses,  may  ofXen  be  advantajrcously  added;  or  this  salt  may  l>e  given 
alone  in  some  hiHer  infusion,  as  of  cascartlla,  quassia,  (»r  hark;  or,  if  the 

titieut  be  in  a  very  caclu-ctic  and  emaciated  state,  in  coddiver  oil.     The 
didp»  of  modiuni  and   ammonium   have  a[s{»   heeu   highly  spoken   of, 
pecially  by  some  Italian  practitioners,  in  the  treatment  of  conslitu- 
onal  syphilis.     In  the  more  advanced  cases  of  the  disease,  when  it  has 
aMSumed  the  tertiary   form,  and  the  cont^titution  is  much  broken  and 
^hc  patient  anivmic,  the  preparation  of  iron  may  he  given  with  much 
fcdvanirtge      When  there  is  great  emaciation^  I  have  found  the  comlii- 
Bation  of  the  iodides  of  potassium  and  of  iron  with  coddiver  oil,  or  the 
HtrtrAte  of  iron,  in  sarsaparilla,  to  be  esfiecially  beneficial.     Hut  useful  as 
^hese  remedies,  especially   iodide  of  potassium  and   the  dilute  mineral 
acids,  unfiuestionahty  are,  more  especially  when   administered   in   the 
compound  dfCfiction  of  sarsaparilla,  I   do  not  helieve  that  they  exercise 
any  H|»eeific  infiuencu  on  the  disease,  or  that  they  do  more  than  relieve 
or  remove  IfM-al   manifestations,  ol'^en  of  a  trouhlesome  and  disfiiiuring 
character;  failing  altogether  to  cure  the  constitutional  alTecliou  and  to 
IprAdtcate  tlie  virus  from   the  system,  for  wliich   purposes  mercury  will 
Bt  last  Ite  required.     Their  great  utility  appears  to  consist  in  removing 
RRchexy,  and   in   restoring   the  vigor  r»f  the  nntritive  and  reparative 
Actions,  which  are  iu  abeyance;  and,  i>y  improving  the  general   tone  of 
the  system,  in  eimt)ling  it  to  resist  more  effectually  the  advance  of  the 
disease,  and  in  some  cases,  perhaps,  to  allow  this  to  wear  itself  out. 
That  great  advantage  results  from  maintaining  the  tone  of  the  system  in 
uyphilis.  is  undoubted;  wc  always  find  that  the  intensity  of  tlie  ravages 
of  the  syphilitic  poison  is  in  direct  proportion  to  the  debility  and  want 
of  resisting  power  in  the  constitution  of  the  patient.     Besides  being  use- 
ful in  this  way,  these  remedies  are  often  of  service  in   removing  Uh*a! 
alTections,  anil   in  repairing  the  injury  inflicted  upon  tissues  and  organs 
by  the  low  and  specific  inflammation  that  is  set  up  in  them.     In  this 
respect,  indeed,  more   |>articularly  in  its  advanced  or  tertiary  stages, 
when  the  specific  nature  of  the  disease  is  to  a  great  extent  worn  out,  and 
little  remains  but  to  correct  the  cncltexy  and  raaluutrition  that  have  been 
left  aa  tlie  result  of  l'»ng-continued  ill-health,  nothing  can  exceed  the 
value  of  these  remedies  in  conHtiiutional  syphilis.     I  do  not,  however, 
.iielleve  that  the  disease  can  be  eradicated  from  the  system  hy  these 
teanSf  or  that  any  of  these  remedies,  even  the  iodide  of  itotassium,  can 
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take  the  \Aace  of  mercury  in  the  tTentineiit  of  constitutional   syi»lii 
inilced,  I  cauiiot  call  to  mind  a  flingle  ciise  in  which  this  form  of 
ati'oclion  has  been  radically  and  (lennanently  cured  williouL  the  ndinii 
iHlrntinn  of  mercury.     Tlioae  cases   in  whlcli   they  exercise   the 
beneficial  influence,  are  certainly  instances  in  which  mercury  has  h 
iiijudifiously  employed,  eitlier  for  tlie  primary  or  ilie  secondary  tUi 
and   in  which   the   powers  of  the  constiintion   have  in   tliis  way  I' 
8a|»i>ed.     In  these  circnmslances,  a  course  of  the  iodide  of  potaasium. 
the  mineral  acids,  or  of  the  tartrate  of  iron  in  sarsaparilla,  should  alwityi 
be  administered,  with  a  view  of  improving  the  patient's  general  lieaUli. 

I^ooking,  therefore,  npon  mercury  as  the  only  remedy  we  possts?*  ibtl 
influences  directly  and  permanently  tlie  ayphilitic  poison,  I  think  ibf 
it  should  always  be  administered  in  a  full  course  during  some  period  n 
the  treatment  of  coni^titntional  syphilis.     The  time  at  which  it  shoiih 
be  given  is  of  considerable  importance;  thus,  it  is  usually  betier  not 
administer  it  until  the  initiatory  pyrexia  has  subsided  under  the  use 
ordinary  autiphlogislio  treatment:  nor  should  it  be  given  if  tli«re  he 
very  marked  cachexy.     After  this  has  been  removed,  however,  by  0lli< 
means,  iho  emphtyment  of  mercury  may  be  proceede^i  with. 

in  udministeriug  this  remedy  for  constitutional  sypliilis  we  roust  D( 
give  it  largely,  so  as  to  jifl'ect  the  syKtem  rapidly,  but  as  a  mild  ooui 
for  some  we<'k8,  so  as  to  act  freely  U|>on  the  secretory  and  excreloi 
organs,  and   thus  to  eliuvinate  the  poison  from  the  ftyslem.     The  inni 
useful  preparations  are  the  perchlori<le,  in  doses  from  the  iwellYh  to  tli( 
eighth  of  a  grain;  or  the  green  iodide  in  one-grain  doses  three  limejt 
day.     These  should   be  given   with  sarsaparilla,  which    keeps  np  Ui 
power  of  the  syfitem  and  acts  freely  upon  the  kidneys  and   the  «lcir 
The  mercury  should  be  continued  for  ai  least  from  three  to  six  wc»ki 
until  a  decided  improvement  has  taken  place  in  the  constitutional  synit 
torus.     I  do  not  think  it  desirable  to  produce  salivation;  all  the  gr 
ejects  of  mercury  can  be  obtained  far  short  of  tins:  and.  indee«I,  if  iM 
remedy  be  puslied  to  such  a  point  as  to  affect  the  month  or  guinsitwilM 
conimonty  act  injuriously,  by  depressing  the  powei*s  of  the  system  tt**-; 
much.     J  therefore  think  it  well  to  suspend  lis  ntbninistratinn  whfiicvtr 
un  impression  has  been  made  upon  the  disease,  and   bcOtre  ita  tliprc**- 
liig  etfcct  has  been  produced.     The  crtuti<»na  necessary  during  the  loor- 
curial   course,  when  administered   in  8econ<Ury  syphilis,  arc  preeiwl)" 
similar  to  those  that  we  have  described  as  necessary  during  the  primary 
ireatntent  of  the  disease. 

In  sonic  cases  of  conslitntional  syphilis,  nffccling  the  skin  and  more 
superficial  strticturcs,  meicury  n\My  conveniently  lie  administoi*e<l  ''V 
fumitjahon.  This  plan  of  treutuicut,  which  has  been  especially  rccoto* 
mended  by  Langston  i'arker  and  U.  Lee,  consinis  of  a  eombtualinn  '>f 
Vfl[>or-ballMng  and  of  mercurial  fumigation;  and  these  gfutlemeu  h\^i^ 
in  the  highest  ternm  of  the  value  of  this  remedy  in  syphilis,  as  hborti'n' 
ing  the  duration  of  ordinary  treatment,  and  permanently  curing  ihtiJi^ 
ease  without  the  constitution  of  the  patient  being  in  any  way  injnre'l  ^} 
its  employment.  The  imlhs  may  also  be  asaocialed  with  apprtpriit" 
internal  treatment.  During  the  use  of  the  fumigations,  the  paUfJit 
should  be  dieted,  and  Iw  put  on  a  full  course  of  sarsaparilla.  The  lt»tli 
may  be  administered  every  second  day,  and  should  consist  of  aUmt  * 
drachm  of  cinimbar  slowly  volatilised  by  means  of  a  spiril-laiDp,  •' 
the  satne  time  that  steam  is  disengaged  from  bulling  water.  In  Uii" 
vif\y  I  have  otten  used  fumigations  nt  the  Hospital  and  in  private  prA& 
tice,  and  with  very  great  success,  in  cases  of  syphilitic  cachexy  «i^ 
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^Hextonsive  ontnneous  disease  of  nn  eotliymntoiis  or  rnpiAl  chArncter»  in 

^"constitutions  in  wliieh  mercury  could  not  he  borne  in  any  move  active 

form.     H.  Lee  preferH  calomel  as  the  niaterinl  to  be  volatilised,  twenty 

I  to  forty  grains  being  n^ed  on  encli  occusinn. 
S'lbvu^aneoutt  ittjevtion  nf  niuruMry  lias  l>een  employed  by  Lewin  and 
Otlier  Snryjeons  on  the  Continent,  and  by  Walker  of  Peterboronsfh  in 
this  country.  The  salt  u*tod  is  the  perohlori'le,  of  whicli  tV'jni  one- 
'  eitj^bth  to  one-fourtl)  of  n  ^frain  is  injected  in  solution  in  In  minims  of 
water.     Sigmuud  of  Vienna,  who  has  tried  this  rcme<ly  in  two  liundrod 

Peases,  insists  stronj^ly  on  the  necessity  of  rest  after  llie  injection,  so  txs 
to  obviate  the  occurrence  of  abscess  and  other  imtoward  consequences 
which  have  I>een  oi)served  to  follow  it.  The  preeiee  value  of  the  sul.icu- 
taneous  injection  of  mercury  in  sypliilis  has,  it  seems,  yet  to  bo  deter- 
mined. Sigmtmd  Mieves  it  to  l>e  most  useful  in  the  constitutional 
■  forms  of  t!ie  disease  affecting  the  more  supurAcitil  structures  and  the 
<.088eous,  muscular,  and  fibrous  tissues. 
Whatever  plun  of  treatment  is  adopted,  it  should  be  carried  out  for  a 
sufficient  length  of  time;  great  evil  ollen  resulting  by  intercepting  it 
too  6Ui1<tenly,and  b4Mn<;  contented  with  the  removal  of  the  local  tuisehief, 
whilst  the  disease  is  leli  firmly  seated  in  tlip  constitution. 

Local  Secondary  Affectiows. —  We  shall  next  proceed  to  describe 
the  charactt'r  and  treatment  of  the  different  htoal  fornm  in  wliieli  consti- 
tutional syphilis  manifests  itself.  These  may  be  considered  as  they  atfect 
ditTei'ent  tissues  and  organs,  and  rerpiire  separate  examination,  aecordinsf 
to  the  part  tliat  is  tnOuenccil  hy  them.  We  shall  consider  them  as  af- 
fecting the  skin;  the  mucous  raemltranes  of  the  mouth,  nose,  tongue, 
palate,  and  larynx;  the  eye,  bones,  testes,  and  muscles, 

1.  Syphilitic  Affections  of  the  Skin — Sypliilo-dermata  or  Syphi- 
lides  present  various  moilifli-alitms  of  appearance,  corresponding  ver3' 
closely  to  the  diHerent  grou)>s  of  idiopatliic  cutaneous  diseases;  thus 
we  find  exanthematous,  paptdar,  sf^uamous,  vesicular,  pustular^  and 
tubercular  sypldlitic  affections  of  the  skin,  with  various  ulcers  and 
growths.  These  ditfer  from  the  corresponding  simple  cutaneous  dis- 
eases, in  their  redness  licing  more  dusky  or  coppery,  in  leaving  stains  of 
&  brownish  or  purplish  hue,  in  their  outline  being  circular,  and  in  their 
crusts  or  scabs  l»eing  dark,  blackish,  thick,  and  ruggi-d-looking.  Besides 
this,  syphilis  modifies  materially  the  goneral  character  of  the  cuticle, 
causing  it  to  nssnme  a  yellow  or  earthy  lint,  and  to  be  rougii  or  powdery. 
The  worst  forms  of  these  afTections  are  commonly  met  with  on  the  face 
and  more  ex]H>8ed  parts  of  the  body. 

Syphilitic  skin-diseases  arrange  themselves  under  the  following  groups. 

The  Botseoia  consists  of  blotches  of  a  reddish-brown  or  eop[}ery  tint, 
which  become  more  distinct  as  the  redness  declines;  they  vary  in  size 
from  small  circular  spots  to  large  and  diffused  patches.  These  are  usu- 
ally first  observed  about  the  abdomen,  and  commonly  occur  early  in  the 
disease,  often  before  the  primary  sore  is  healed.  Syphilitic  roseola 
usually  occurs  in  [mtients  wlio  have  had  cliaucrous  excoriation,  and  is 
very  frequently  accompanied  by  an  erythematous  condition  of  the  throat. 

The  »S'(7«rtm«>ii«  syphdide  occurs  in  small  patches  of  an  irregular  shape, 
of  a  red  and  somewhat  copjKM'y  color,  wliieli  are  commonly  covered  with 
thin  filmy  scides.  In  many  instances  the  patches  are,  however,  quite 
smooth,  so  as  to  have  a  glaze<l  and  almost  shining  look.  They  are 
usually  situated  on  the  inside  of  the  arms  and  thighs,  often  on  the 
scrotum  and  penis,  even  fwcurring  on  the  glans.  They  also  frequently 
Appear  on  the  palms  aud  soles,  where  deep  fissures  aud  cracks  are  met 
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wilh.  About  the  lips,  lUe  sqaamoun  sypliilidp  gives  rise  lo  clcop  fiifl 
lroHlile8«mie  flesurea.  It  is  orte<»  aRaociated  with  a  i|**ep  and  cxcavntn 
ulcei*  of  the  tonsils,  with  tnHHtninntiiMi  of  thu  iriA,  and  not  iincnmnioiin 
with  disL<a8i^  of  the  pcriosteiim  ttnil  Ixmos^  nnd  utmost  invHriaMy  folloiA 
the  iiniuratud  clianoi'e.  Associated  with  this  condition  nrft  large  hro^ 
patches  <ir  maruhe,  which  <?eciir  on  various  parts  of  the  body-  ■ 

The  FfSfcw/a;*  sypliilide  la  of  very  rare  occurrence.  In  one  ctise  whitM 
fell  under  my  ohaurvalion,  it  appvaied  in  the  form  of  eluslers  of  nnn 
pointe<1  vesii-'les,  which,  on  tiryinjj,  left,  grey  or  brownish  crusts  and  itn 
pery  marks.  1 

Sypliilitic  Puatufes^  on  the  crontrarv,  commonly  occur;  be^innini(  afl 
small  hard  papnlie  of  a  coppery  line,  slowly  soflening  in  the  centre  intfl 
a  Huiall  deepl}'  seated  pustule,  having  n  large  hrowti  or  co])i}erv  ftDfoM 
and  forming  Bpeeiftlly  hircre  cirenlar  dark-brown  or  oven  black  «eahH 
usually  flat  and  trre<;nlarly  crusted,  at  other  tiiu(*s  conical.  AVben  fHim 
they  constitute  syphilitic  ecthyma ;  when  ecmical,  the  rupial  form  of  tM 
disease.  After  their  separation,  tronblcHome  ulcers  o^  a  circutur  AJaM 
and  with  a  ratlier  foul  surface,  are  coTumonly  left.  The  diseav^^H 
appears  upon  the  face,  but  n[)eedily  shows  itself  on  various  pi%rts  d^^^f 
bod}*,  more  ct^pecially  on  the  extremities;  it  is  always  indicative  of  eofl 
stitntional  cachexy,  and  often  appears  at  nn  early  period  ftft**r  plmaJ 
dseniu  chsncre;  when  it  follows  other  forms  of  clnincrc,  this  i**,  I  lK.*tiQV|| 
owinj;  to  the  paticnt^s  system  having  in  the  mean  time  fallen  into  «  lov 
and  broken  state. 

Sypliilitic  Tttfifrrles  commonly  occur  as  an  advanced  or  tortlnry  IvmH 
torn;  they  appear  as  tiard,  smooth,  flat,  and  ele^'ated  VnKiies  of  a  r«il>1ts|l 
brown  or  purplisli  color,  aeated  on  the  fa<5e,  the  tontriie,  the  limb*.  iM 
penis,  or  the  uterus.  They  miiy  be  resolve*!  by  proper  treatraent,  htH 
have  a  great  tendency  in  ulcerate  and  to  dentroy  the  parU  hd  wliicfl 
they  are  situated,  giving  rise  to  lari::e,  deep,  foul,  and  aerpij^innns  ftored 

Sy|)hilitic  /^o/7x  of  nn  indolent  cimrncter,  but  painful,  and  discl)nr;|fiM 
a  thin  ichorous  puf^,  with  a  core  of  shre«bty  areolar  tissue,  and  leaTiofl 
deep,  irregular,  and  foul  ulcers,  are  not  commonly  met  with.  J 

Syphilitic  Ulcers  may  result  from  pustules,  tubercles,  or  Ivi'  '*% 

commence  as  tertiary  sores;  they  frequently  occur  where  the  in     _  *l 

are  thin,  or  where  they  are  moistened  by  tlie  natural  aeoretionb  ut' Uifl 
part.  They  are  circular  with  elevated  edj^es,  and  tend  to  spread  \m 
circles,  witli  a  foul  greyish  surface;  often  creepinu;  along  slowly,  antfl 
destroying  deeply  the  parts  they  aflect;  leaving  cicatrices  of  %  hluci'JB 
or  brown  color,  thin  and  smooth,  which  are  apt  to  break  open  again  (n 
the  application  of  any  slight  irritation.  I 

Tho  Hair  and  Nails  are  commonly  affected  in  advanced  Pon«tititti/)niiffl 
syphilis;  baldness,  cou»tituting  SifphilHio  Alnperia^  occurring  citlwM 
generally  or  in  patches,  without  any  appirent  (lisease  of  the  fikin.  Vf\iM 
case  of  the  nails,  Syphil  tic  Onyrhia,  occurs  in  two  forms,  either  M  fl 
foul  ulcerati<in  between  the  toes,  or  else  as  a  chronic  inflammation.  «itM 
foetid  <lischarge  in  the  matrix  of  the  nail;  which  becomes  black,  mt»« 
or  less  bent,  and  scales  off  with  the  formation  of  a  dirty  ulcer  under  ilM 
detached  edge.  ■ 

Thu  Trvaiment  of  Cutaneous  Sijpfnlia  must  lie  oondiictei]  \n  accor^ 
ancG  with  the  general  principles  alread}*  hud  down,  and  with  »fM<oiflH 
reference  to  the  characters  of  the  concomitant  constitutional  eomiili^'ifl 
or  of  the  other  local  manifeatations  accompanying  it.  In  thu  osrlra 
stages,  when  ushei*ed  in  by  febrile  disturbance,  a  mild  antiphb»gi*ti^ 
treatment  is  required;  when  the  pyrexia  has  been  sulnlued,  more  speriOtI 
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measures  must  be  had  recourse  to.  In  the  rotteofar  forms,  the  treatment 
of  UiesecoiulAi'y  atfuctiuu  Bhoiilil  heguidud  hy  ilie  previouf^  munagement 
of  the  priiDAry  sorv.  If  mercury  hnvu  havu  given  for  tliis^  wi>  should 
C(»ntcnt  oursulveB  wilh  the  iotlidu  of  potaasiiim  in  infusion  of  quas^iia, 
or,  what  is  Ixitter,  in  full  quniiiitics  of  the  compound  deuouLion  of  stir- 
saparilla.  Sliouhl  mercury  uol  Lave  been  given  for  the  primary  sore, 
.recouTHO  must  now  be  hud  to  it.  lu  the  /iquawouit  tsyphilide,  mercur}',  I 
tliiiik,  is  always  necessriiy  ;  and  liere  I  ^ivc  ihe  preferenee  to  the  iorlido 
over  tiie  other  preparations,  in  the  pn«tiUar  forms,  syphiliiic  rupia  and 
ecihyutn,  the  contititutiou  being  commtmly  shaiti'red,  a  tonic  plan  of 
treatment  is  required  in  the  tir»t  instance;  after  which  the  percldMrJde 
of  mercury  in  tincture  of  bnik  or  decoction  of  Sarsaparilla  should  be 
steadily  administered,  lu  these  cn^cs  also  much  bemfit  will  be  derived 
from  the  mercurial  fume  hath.  In  the  lubfn-ular  syphilide  much  the 
Bame  treatment  is  required  as  in  the  last  variety;  in  tliese  cases,  how- 
ever, I  have  often  found  J>onovan's  solution  of  the  git*atcst  p<»Bsible 
value,  the  disease  rapidly  tlisappeariug  under  its  use ;  the  same  plan  ia 
required  in  the  management  of  syphilitic  binlii.  In  the  treatment  of 
secondary  syphilitic  uUern^-WQ  f^llall  llud  it  necessary  to  use  caustics  freely, 
with  tlie  view  of  setting  up  a  new  ami  more  healtliy  action  in  the  part. 
i*'or  thin  purpose  nitric  ncitl,  <ir  the  acid  nitrate  of  mercury,  is  e»i>ccialiy 
eerviceuble;  on  the  separation  of  the  slough  thus  produced,  the  sore 
niay  be  dressed  with  red  preei[>itate  powder  or  ointment,  or  the  black 
wash,  to  which,  if  there  be  irriuiiion,  opium  may  be  added — the  sruno 
cc'nstitutionat  treatment,  especially  Donovan's  solution,  being  employed. 
Iodoform  and  paste  of  iotlide  of  siareli  are  valimble  applications  in  the 
dirt) -looking  sloughing  ulcers  of  syphilis.  AlXeia  few  applications,  the 
ulcers  become  clean  and  hehlthy,  ami  sjieedily  luai.  In  syphilitic  fi/o/^t^cfa, 
the  inlernnl  administration  of  |>erchhtride  ol'  mercury  with  bark  or  iron, 
and  the  external  use  of  a  strong  stimulant,  Huch  ns  the  nitiale  of  mer- 
cury ointment  or  tincture  of  cauLluuidcs,  will  be  fouiwl  most  serviceable; 
and  in  syphilitic  onyrhta^  tlie  free  ajiplicalion  i»f  nitrate  of  silver,  fol- 
lowed by  the  black  wash,  and  jiercliloride  of  mercury  or  Donovan's  solu- 
tion internally,  is  the  prf»per  tieatment. 

2.  Warts,  Excrescences  and  Vegetatlocs  arc  commonly  met 
with  iti  conblitutional  syphilis,  especially  in  the  nei<2hb<jrhoo4l  of  the 
mucous  cftnals,  liciug  usually  situated  in  the  nei^^hborhood  of  the  anus, 
perinicum^  or  scrotum  ;  and  in  the  female,  upon  and  wiihin  the  labia. 
They  are  also  very  frequently  met  with  about  the  tongue,  on  the  tonsils, 
palate,  and  lips.  When  occurring  iu  the  neighborhood  of  the  organs  of 
generation,  they  are  usually  large,  Hat,  soft,  slightly  elevated,  and  uni- 
l'oi*ui  in  structure  and  appearance^  moistened  with  a  good  deal  of  mucous 
exudation,  and  a  sort  of  perspirable  secretion  of  the  neighboring  skin. 
When  seated  in  the  mouth  or  tliroat,  they  are  usually  small,  and  not  so 
distinctly  elevated  or  circnmscribeil,  but  look  rather  like  a  thickened 
and  opaque  condition  of  the  mucous  membrsne  in  these  situaliuns. 
These  secondary  warts,  Cnndylomata  or  Muroun  Tubercles^  as  they  are 
oltcn  lermeil,  dilfer  easeuti:illy  from  the  i>rimary  vegetations,  not  only 
in  their  appearance  and  general  uruform  character,  but  in  being  dejietid- 
ent  on  the  constitutional  nature  of  the  disease,  and  not  on  iot-al  cansea 
solely,  such  vlh  the  irritation  of  (Uncharges  and  the  want  of  clcauliness. 
They  arc  also  ceriaiul)*  contagious;  and  I  have  known  many  insinncea 
in  which  they  have  been  <li^tinctly  transmitted  in  this  way  ;  and,  indeed, 
it  is  by  and  through  them  thai  secondary  syphilis  Is  trauHmitted  frttm 
one  individual  to  another,  without  the  evidence  of  an  antece^leut  printary 
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sore.  Thoir  Trealmfni  ran!»t  l»e  coitsUlnUonMl  as  Wfll  as  local  j  the 
stittUionnl  menns  shonUI  consist  in  the  ailmiuiHtfatiaii  of  the  |>erclitorii 
of  incroury  with  snrsnpnrilla  ;  niid  tim  lH.*4l  local  treatment  with  which 
am  acquainted  is  to  rnl)  them  I'lcely  with  the  nitrate  of  silver,  i1re»ai 
the  parts  in  the  interval  of  ilie  a|t|>!ication  with  chlorinated  iotiona.  N 
lieing  pendulous  or  distinctly  protuberant,  they  do  not,  like  the  pnmary 
excrescences,  require  excision. 

3.  The  Mucous  Membranes  of  the  Mfuth^  Noffe^  Pharyvj;  W'l 
Larynx^  are  commonly  HfTeclfd  with  secondftry  sypliilitic  eniiiriotm 
which  nsbume  the  t'onn  of  mucous  tid>eicle8,  or  <»f  the  cxan' 
tubercular,  and  ulceialive  KyphiUdeft.  The  exantht^mntoun  :*\\* 
responding  to  the  roseolar  fonn  of  cutaneous  syphilis,  and  anting  d> 
the  auine  Ciiuse  and  in  the  same  con.stitntion,  principally  iitfecui  t 
palate  and  throat.  The  (ubfrmlar  vativiy  corresponds  to  the  ftqunmoi 
cutaneous  eruptions,  and  is  cliiefly  met  with  as  flat,  hnrd.  aud  etevit 
tultercles  in  the  interior  of  the  mouth,  nose,  aud  throat.  The  ulcrrah 
aflection  of  the  mucous  membianes  HSbunies  n  variety  of  forms,  wbii-li 
will  imint'diatoly  he  descrilicd,  and  octiirs  principally  in  the  throjit  tnd 
nose.  The  exauthematous  atl'ection  of  the  mucous  membrane  i*  inually 
att  early  si^n  of  constitutional  syphilis.  frequt;ntly  showing  itself  «ft« 
weeks  alter  the  primary  <tccurrenee  of  the  (tisease.  The  other  varicUe* 
belong  to  the  more  advanced  secon<lary  or  tertiary  periods. 

The  syphilitic  affections  of  the  mticoiis  membiiuie^  so  readily  exiwl 
to,  and  are  so  commonly  associated  with,  cnrrcHponding  di«ea««e  of  Ik 
deeper  structures,  Ihnt  we  shall  more  conveniently  consider  their  rtif- 
lert-nt  forms  according  as  they  affect  distinct  orjjnnN  or  parts  uf  the  brt<l>". 

The  LipH  aiv  commonly  alfected  in  |H'r30us  laboring  under  wpnimow 
syphilidc,  with  fissures  or  cracks  u*uitlly  soti>ewh:it  iMduiate<l,  nml  tery 
painful  in  the  movement  of  tliese  parts.  In  the  Trfatmrnt,  the  npi'liw- 
tion  of  a  pointed  piece  of  nitrate  of  hilver  to  the  bottom  of  the  crack  will 
give  the  mont  etlectual  relief.  Tlie  insidcs  of  the  cheeks  arc  not  unfit- 
quently  affected  in  a  similar  manner,  or  become  the  seat  of  muuouB  liibtT* 
clcs,  which  must  be  trenletl  as  has  already  beiMi  stnlt'd. 

The  Tongue  maybe  affected  with  syphilis  in  various  forms;  wlico 
severely,  its  disease  usually  constitutes  one  of  the  tertiary  vnrit-li''*  »l 
the  atl'ection.  In  many  cases  the  mueous  membrane  becomes  ' 
but  preBcrves  a  pecitliiU'  glossy,  senii-trauspurunt,  uluiosl  . 
appearance,  and,  being^  irregularly  lissured,  «ivcK  the  organ  a  ihnk  r1"I 
misshapen  look.  In  other  iuntances,  the  epiihelium  is  dry,  white, »'"' 
opaque  ill  patches  ;  the  surface  of  the  tongue  looking  as  if  it  hud  tiren 
i\yGi\  white  here  and  there.  Occasionally,  ulcers  form  u|K>n  its  siirfsw 
or  sides;  these  are  usually  irregular  in  shape,  with  a  foul  •urfacc  Jintl « 
good  deal  of  surrnunding  iiulnrntion,  and.  unless  caru  be  taken.  mV' 
readily  be  confounded  with  scirrhous  or  epithelial  cancer  of  the  or^;"' 
The  diagn«'bis  of  these  alfections  we  shall  consider  when  speiikingol  dis- 
eases of  the  tongue  generally.  Occasionally,  a  hard  elevaU*d  cin:«ni- 
scribeil  tumor  of  a  tlark-rcd  or  purplish  color  slowly  fornif^  toward* t*'^ 
centre  of  thif*  organ  ;  it  increases  wiihnut  pain  and  in  a  gi-adnni  riiMtn"' 
and  principally  cwcasions  inconveuiuuce  by  its  hulk  and  the  i- 
it  occasions  in  the  movements  of  the  tongue  These  variiu 
usually  indicate  a  deeply  sealed  cous^titutional  affection  of  the  UiUi*} 
ty|>e.  IJut  some  of  the  most  rdittlinate  cases  that  I  have  met  wiih  s|'' 
peared  to  have  originate<i  from  direct  contact  of  the  tongue  wiilj  tlie 
same  organ  in  another  person  the  sidgect  of  tiTtiary  lingual  sypHi'l** 
and  thus  from  iliruet  coniandnation.     The    Trfatment  cousiats  in  '^ 
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adroinistration  of  raerciirj,  in  the  form  either  of  iodide  or  of  percblnride. 
Donnvnn'a  holution  is  exirpmely  nserii!  in  niniiv  of  the  more  invettTflle  of 
the6>v  cases.  Tlie  ulcers  should  be  touclted  from  time  to  time  with  the 
nilrute  of  silver. 

The  syphilitic  diseases  of  the  Throat  are  amongst  the  most  common 
muiiileHtaiious  of  consiiintionni  syphilis,  and  frequently  occur  early. 
They  prL'flcnt  several  distinct  forms,  correspomling  to  analogous  primary 
and  secondary  cutaneous  atfcctions.  One  of  the  earliest  conditions  is  a 
deep-red  exantlnMnntous  efflorescence  ol*  the  soft  |ialaleand  the  pillars  of 
the  farnes,  either  without  ulceration,  or  with  hut  superficial  abrasion,  but 
with  much  cachexy  and  depression  of  power,  and  perhaps  with  consider- 
able pyrexia.  It  odten  occurs  about  the  period  of  the  invasion  of  the 
roseolur  or  rupial  ayphilide,  nnd  requires  the  same  Treatment  as  is  neces- 
sary in  these  affections,  together  with  the  local  application  of  a  strong 
Bolutii^n  of  the  nitrate  of  silver.  A  deep  excavated  ulcer,  with  a  hard 
base  and  fuul  greyish  burt'ace^  of  circular  or  oval  form,  is  not  urtfi'e- 
qtiently  met  with  on  one  or  the  other  tonsil ;  it  corresponds  to  that  class 
of  secondary  phenomena  ttiat  follows  the  indurated  chancre,  and  requires 
mercury  in  some  form  for  its  cure;  in  this  and  many  other  cases,  the 
mineral  may  most  conveniently  be  applied  to  the  thntat  by  means  of 
fumigation.  A  slon^lnug  ulcer  is  occasionally  seen  on  the  side  of  the 
throat  or  palate,  with  mucii  swelling,  a  foul  grey  surface,  and  rapid  de 
etnictiou  of  parts,  giving  rise  very  c(»mmonly  to  jierforation  of  the  soft 
palaie,  and  iluis,  by  pariinlly  destroying  the  curtiiin  l>etwecn  the  mouth 
and  the  nose,  fccasimiiug  serious  inconvenience  to  the  patient  during 
deglutition  nnd  in  speed).  This  form  of  ulcer  is  connected  with  the 
nipial  or  ecthymatous  Myphilides,  and  requires  the  same  constitutional 
Treatmfnt  as  thcso.  The  best  local  plan  is  free  sponging  with  strong 
nitric  aci<l,  and  gargling  witli  solutiimH  of  ihe  chlorides.  More  rarely  a 
form  of  the  serpigiutins  ulceration  is  met  with,  producing  considerable 
contraction  and  inconvenient  consolidation  of  tissues  after  its  cui-e.  It 
is,  1  think,  besL  treale<l  by  the  locnl  applicatir>u  of  nitric  acid,  and  the 
iniermd  administration  of  pcrchloHde  of  mercury. 

The  nuKous  membrane  of  the  Larynx  is  not  nnfrequcntly  affected 
1>oth  in  enrly  and  In  advftncetl  syphilis.  During  the  period  of  the  scaly 
eruptions  on  the  skin,  and  excoriation  of  the  fnuces,  t!»e  btryux  is  atlncke'i 
by  i'atarrlial  inflammation  and  by  the  formation  of  flat  slightly  elevated 
papules,  similar  to  those  seen  on  otlier  parts  of  the  body.  The  symp- 
toms are  hoarseness  and  loss  of  voice,  and  occasionally  cough.  They 
uannlly  subside  without  leaving  any  permanent  injury.  In  these  cases, 
cdiroidc  influminatiou.  wiili  thickening  an<l  tdceralion,  takes  plnce  about 
the  rium  gloiiilis,  with  the  general  and  local  symptoms  of  clironic  laryn- 
gitis: smh  nn  huskim-SH  of  voice,  cough,  and  expectoration  of  tenacious 
or  olIVnsivL-  mucus ;  a  dinictdiy  in  deglutition,  and  a  tendency  to  choking 
on  swallowing  liquids,  with  tenderness  on  pressure  about  the  thntat,  also 
♦•oine  <»n.  These  cases  iire  tisually  accompanied  by  much  constitutional 
cachexy,  and  not  unfrei|ueutly  terminate  fatnlly  by  the  smhlen  super- 
venlion  of  u?tlenm  glotLidis.  Tlie  C'ftftitittinnal  Treatment  must  de|.)end 
npon  ihe  concomitant  symptoms  and  the  gcnenil  state  of  the  paiieui ; 
inost  commonly  tonics  will  be  iXMpiired.  The  Loral  jl/ca/itf  consist  in  the 
free  npplicaliun  of  the  solution  of  the  nitrate  of  silver  to  thu  riraa  elot- 
tidis,  and  the  occasional  employment  of  counter-irritation.  In  syphilitic 
ulceration  occurring  about  the  sides  or  base  of  the  epiglottis,  care  mu**t 
hv  ttikeu  in  the  application  of  the  stroitger  escharoiics,  such  ns  nitric  ncid 
or  the  acid  nitrate  of  mercury ;  as  a  small  quantity  of  these,  if  inhided 
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into  the  hiynx,  might  produce  serious  didlciilty  in  broAtliing,  rtr  evm 
futal  nspliyxifl.  lii  mtuiy  unses  it  may  l»i:coine  tieccssiiry  to  itfHsn  thfl 
wiiulpipLS  ID  order  to  prevent  deiiib  from  aK))liyxiu;  tiiis  must  be  itutM 
in  Hucordnnce  wiili  lliu  nilus  thai  will  bu  laid  duwu  wbc-n  irentio^  dj 
Chronic  Liiryngitis.  1 

The  iVostf  i»  coiumonly  nflecteii  in  constitutionul  syphilis,  and  «ifUd 
destructively  80,  especially  in  indi\idimls  much  expf>sed  t*i  chnnpyn  ofl 
teinperuture,  and  who  are  unable  to  pay  proper  attention  to  Ibeir  trc«W 
iiient.  The  mucous  menihranc  bccomesi  chrouic^dly  thickoiied,  wilh  flJM 
charge  of  blood  and  pu>',  coryzn,  and  liabiiual  ennttling.  In  other  casefl 
ulceration  tiikes  plact\  with  a  very  felid  odor  of  the  breath,  and  the  fv^l 
mntion  of  tliick  ecthymatdus  cruNt.'s  on  the  septinn^  or  between  this  aod 
the  ala*.  This  ul^^cratiua  is  very  persistent  and  troubleaotne,  and  r^i 
quires  usually  a  mercurial  treatment  with  the  local  application  of  stronfl 
nitric  flcid,  or  of  the  acid  nitrate  nf  mercury,  to  arrest  its  progress,  lu 
many  cases  ulcerntioii  will  rapidly  proceed  to  destruction  ami  pcrfrxv] 
tion  of  ibe  septiini,  or  necrosis  of  the  siwngy  bones,  the  vomer,  and  t'lli-] 
moid  ;  sometimes  excavating  the  whole  of  the  interior  of  tlie  nose,  sco<*f»l 
ing  and  cleaning  it  out  into  one  vast  chasm.  Wlion  litis  hapfHrns,  the] 
nasal  bones  also  are  usnaily  fattened,  broken  down,  and  <lesltoyed;  tli«| 
nhe  and  columna  uh'cratiug  away,  and  producing  vast  disflgnrorDi*iiU] 
Occasionally  the  disease  extends  to  the  hones  of  the  base  of  the  ftkull,] 
and  in  this  way  may  occasion  impairment  of  vision,  epilepsy,  or  JcAtkl 
The  Treatnittiit  of  these  nasal  atlectiona  mn8t  be  conductctl  iu  noconin 
ancc  with  general  principles.  In  many  cases  mercurial  fumi>;:iiiui)  is] 
extremely  useful;  in  others,  where  the  disense  is  ulcerative,  the  tiiroiij| 
acid  and  causlic  applications  alrently  mentioned,  with  chlorinated  aolii-l 
tioDS  ocoasiouuUy  snitl'cd  up,  will  do  much  to  stop  its  progress.  A«j 
necrosis  occurs,  the  dead  buie  must  be  removed.  i 

4.  Syphilitic  Iritis  usutdly  occurs  after  uxpcmui'e  to  cold,  and  ofl«ilJ 
in  people  who  are  otherwise  strong  and  healthy.  The  onlinary  sympn 
tomn  ol  iritis,  somewhat  modified, chavactense  theaflectiou.  ThepiU»!UH 
complains  of  dimness  of  sight,  i>aiu  in  the  eye,  and  oOcn  of  very  Mvcn 
circumorbital  or  hemicranial  pains.  On  exumining  the  eye.  the  conjunoJ 
tiva  will  be  found  to  be  ^lighily  injected,  and  a  i&une  of  piuk  vvb^cU  tM 
be  seatetl  on  the  scUvotic,  close  to  the  cornea;  the  rtqueous  humor lix4 
lost  its  transpaiency,  giving  a  muddy  look  to  the  eye,  and  the  color oCI 
the  iris  is  sliered.  The  pupil  is  (bmiuislied  in  sijce  and  trri'gul&r  in] 
i^hape,  nsnady  tingnlar  towards  the  nasal  side,  and  small  yellowi«ii  tfn 
brownish  nodnks  of  lymph  may  be  seen  to  he  deposited  on  the  surfiiceofl 
the  iris.  If  (he  case  be  letl  to  itcielf,  or  be  improperly  treated,  it  niUl 
advmice  to  disorgnnisatiou  (d*  the  globe,  ami  to  permanent  loss  of  eiglitJ 
The  retina  ollen  becomes  affected,  and  incurable  lilindness  result*.        I 

'i'he  Treatment  cousiHts  iu  local  ileplelion  by  means  of  cupping  ah^ 
leeches  to  the  temples,  and  the  administration  of  calomel  aud  opium  in4 
tenially,  at  the  same  time  that  a  strong  solution  of  atropine  is  put  fi^ 
quently  into  the  eye.  Most  commonly,  as  the  mouth  liccomea  •tTiMUrdl 
by  the  mercurial,  the  eye  will  clear,  the  lymph  becoming  al>^orMj 
and  the  pupil  reguining  its  normal  slmjie  and  color.  In  ^ome  cMe«, 
however,  a  chronic  intlammation  coutinnes;  here  the  bust  utleois  rc«ult 
from  the  admiiiiHtiatiou  of  small  doses  of  perchhmde  fif  mercury.  "■I'^i 
repealed  blitilering  to  itie  temples  :  and,  in  a  later  stnge,  soda  and  Imd 
niny  be  udviuiiageoiisly  given. 

5.  Syphilitic  Periostitis  or  Nodes  may  occur  on  almon  amy 
the  bones;  but  the  disease  is  most  commonly  mvt  with  on  tbu  libiit 
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clavicle*  or  the  hones  of  the  fore-nrm.  S'trae  joints  are  also  not  unfre- 
quontly  atfecteil  Uy  it;  the  Blcruo-flaviculAr  nrtioulatioii  ami  the  knee- 
joint  are  especially  often  its  seals.  Xt>(le<»  are  indolont,  ehmji^ated, 
uniform,  and  hard  swellings,  sometimes  tender  on  preasnre,  and  g;ene- 
rally  bnt  little  painful  during  the  tltiy;  hut  nt  night  the  aggravation  of 
pain  \s  peculiarly  marked,  and  crmatitutcs  pcrha])!^  the  mo'^l  ilir^tressing 
fiymptom.  They  consist  of  a  Miiekeninj;  of  the  periosteniu,  with  aome 
plastic  etHision  wilhiii  and  underneath  it,  and  occisional  tliii'kcning  of 
the  Bubjacent  bone;  they  may  continue  permanently  or  may  terminate 
by  resolution;  they  never  suppurate,  nidess  there  be  disease  of  the  sub- 
jacent bone. 

The  Treatment  consists,  if  there  be  muuh  tenderness,  in  the  applica- 
Vion  of  leeches;  if  there  be  no  great  sensihilitv  ou  pressure,  but  con- 
siderable nDCturual  pain,  blisters  sliouhl  h^  applied.  When  the  nodes 
are  in  a  chronic  slate,  the  tincture  of  indine  is  an  usefnt  application. 
Nodes  sometimes  become  soft  and  prominenli  ami  feel  semi-tliictnatin*;, 
especially  when  seated  on  the  cranium,  so  an  almost  to  tem[>t  the  Sur- 
geon to  make  an  opening  into  them;  this,  however,  sliould  never  be  done, 
as  the  swelling,  however  great,  will  subside  under  proper  treatmenL 
For  ilie  ultimate  removal  of  the  tumor,  nnd  the  relief  of  the  nocturnal 
pains,  we  possess  an  excellent  and  sure  remedy  in  the  iodide  of  potas- 
^^  &iura«  carried  to  large  doses. 

^B     Other  fibrous  meuit>ranes  besides  the  |)eriosteum  may  become  diseased, 

^Baud  masses  of  dense  lymph,  in  the  form  of  warty  tumors,  excrescences, 

^B  or  nodes,  may  be  deposited  upon  them  as  the  consequence  of  the  syphi- 

^*  litic  inflammation.     This  is  particularly  the  case  with  the  tluni  mater  of 

the  brain  and  cord.     As  one  of  the  ulterior  effects  of  tertiary  syphilis, 

structural   changes  of  this  kind  mny  take  place  in  and  upon  the  dura 

mater  of  the  brain,  giving  rise  to  hemiplegia  anl  epileptiform  seizures, 

and  eventually  coma  an<i  death,  partly  from  pressure,  partly  from  irri- 

II       tation.     ]f  the  dura  mater  of  the  cord  be  affected  by  nodes,  more  or  less 

j^^complcte  paraplegia  will  result. 

^B     0.  Diseases  of  the  Bones  are  amongst  the  more  remote  and  severe 
^B  effects  of  constitutional  syphilis,  when  it  has  reached  the  tertiary  stage. 
^m  By  some  Surgeons  they  are  said  to  be  the  result  of  the  administration 
of  mercury,  rather  than  of  the  syphilis  for  which  the  minei*al  is  given. 
This  doctrine  I  believe  to  he  entirely  without  foundation.     Thut  they 
are   met  with   in  syphilitic  cases  in  which  no  mercury  has  been  gix'en, 
there  can  be  no  doubt.     I  have  had  under  my  cai-e  patients  with  exten- 
sive disease  of  the  cranium  and  of  the  clavicle,  whose  syphilis  had  been 
ireatetl  from  6rst  to  last  on  the  non-mercurial  plan.     One  patient  espe- 
cially, a  soldier,  from  whom  I  removed  a  portion  of  the  cranium  and 
f>f  the  clavicle  for  necrosis  accompanying  constitntionul  syphilis,  had 
l»een  treated  in  a  military  hospital  without  mercury.     I  liave  never  seen 
or   hearti  of  mercury  producing  necrosis  in   any  bones,  except  those  of 
the  jaws,  when  given  for  other  diseases  than   sypliili'*.     No  doubt  dis- 
eases of  the  bones  are  especially  apt   to  occur  when  the  patient's  con- 
stitution  has  been   liroken   down   by  any   means;  and   an    impro|ierly 
conducted  mercurial  course  may  have  this  result.     They  usually  occur 
after  the  patient  has  passed  through  llie  whole  course  of  the  less  severe 
syphilitic  affections,  such  as  tlio^e  of  the  skin,  mucous  membrane,  and 
tliroat.     The  affections  of  the  bones,  however,  may  in  some  cases  declare 
themselves  at  the  same  time  with  the  affections  of  the  skin  and  mucous 
imbranes.     They  more  commonly  occur  amongst  the  i)oorer  classes, 
VOL.  I. — 54 
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especifllly  those  who  are  exposed  to  atmospheric  vicisditudes,  andcliia 
in  struiDoiis  constiiulions.  i 

The  sy[ihilitic  nffeclions  are  principally  met  with  in  those  l»oae<i  llj 
arc  flat  ntul  I'onipfictf  na  ihc  cranial,  n.asnl,  and  maxitlary  1m»u«u  ] 
tliese,  various  forms  of  disease  occur.  One  of  ihe  most  common  it-  pi 
hftps  Chronic  OtttUin^  with  hypertrophy  and  condensation  of  the  osscot 
tissues,  often  to  a  very  marked  extent.  This  iiffeclion  may  occur  in  l| 
bones  of  the  skull,  but  is  also  met  with  in  sonic  of  the  loni;  boncji.l 
the  tibia  and  the  nlnaj  it  is  characterised  by  very  sevcvc  pain,  especiafi 
of  a  nocturnal  character,  accompanying  the  enlarged  and  thickened  «tfl 
of  tlie  hone.  ' 

Syphilitic  Necrosis  chiefly  occurs  in  the  bonea  of  lite  akull  and  Jtai 
the  alveolar  processes  of  which  may  exfoliate;  the  palatine  proru«»4 
the  stiperior  mnxillary  bone,  the  spongy  and  the  nasal  buiies.  aiv  ill 
commonly  destroyed  by  this  morlnd  action;  hut  it  is  a  rcraurknhle  fai 
that  the  palate-bones  are  not  nearly  so  oltcn  affected  as  the  naKal  ad 
sponpy  bones.  In  consequence  of  this  destruction  of  l>ody  tissue,  til 
interior  of  the  nose  1)ccr>mcs  chronically  diseased,  and  the  organ  atij 
fnll  in,  or  a  communication  mn}'  he  established  between  the  nose  andUJ 
moiilh  through  the  tinrd  palate.  | 

Syj'hilitic  Carien^  or  ulceration  of  bone,  presents  ditforent  forms,  whic^ 
according  to  Stanley,  correspond  to  analogous  ulcers  and  crnptiHn»< 
the  skin.  Thus,  there  may  Ite  the  »impie  ulcer  of  the  bone,  showingi 
rough,  irregular,  porous,  and  depressed  surface;  the  tconnfaU^n  van^^ 
consisting  of  small  pits  or  excavations^  sUiddiiig  the  surfuuc^;  iml  ll 
serpigiJWUit  or  creeping  ulcevy  marked  by  imjjerfect  attempts  at  reptj 
and  the  deposition  of  new  bone  in  noduleu  or  mattses.  The  cranial  l><.>ii^ 
arc  those  tliat  are  most  commonly  atlectod  in  this  wny ;  and  thuir^llscU 
may  sometimes  prove  fatal  by  the  irritation  set  up  hy  it  in  the  l)rAiD  fl 
its  membranes.  The  bones  of  the  extremities,  however,  arc  not  uofn 
qucutly  similarly  affected. 

I  have  twice  seen  a  peculiar  tlry  caries  of  the  raneellons  stmcliirv 
the  head  of  the  tihia  in  old  syphilitic  cases.  In  both  ca»je&,  which  i»t 
very  similar,  the  patients  had  been  affected  for  a  length  of  tirov  »i 
nodes  of  the  tibia,  as  a  consequence  of  long  antecedent  syphilitic  tail 
Chronic  abscess  eventually  developed  itself  over  the  head  of  the  til> 
leading  to  carious  bone.  I  exposed  this  and  gouged  it  nway.  It 
pcculijirly  dry,  light,  and  almost  flocculent,  if  such  a  term  can  l>e  appli 
to  bone.  HoLh  patients  recovered  well  from  the  operation;  but  onvi 
them,  a  female,  died  two  years  afterwards  of  epilepsy,  conacqueat 
syphililic  tumors  of  the  dura  mater. 

The  Trfatnient  f)f  syphilitic  disease  of  bone  varies  somewhat 
ing  to  the  form  which  it  assumes,  and  the  previous  maimgcmcut 
patient.  In  o^/i/in,  the  prineipnl  rdinnce  should  be  placed  n|xin 
conjoined  influence  of  calomel  and  opium,  provided  the  patient  have 
previously  been  fully  niercnrialised.  If  he  have  been  so,  we  mi 
chiefly  upon  iodide  of  potassium.  In  tiie  more  advanced  and  inti 
ca,beB  that  have  resisted  all  treatment,  [  have  found  the  greatenti 
tage  result  from  cutting  down  upon  the  enlarged,  thickened,  nml 
bone,  and  by  means  of  a  Hey's  saw  nmking  a  deep  cut  into  it  abotit 
and  a  half  or  two  inches  in  length  parallel  to  its  axis,  and  down  U) 
medullary  canal,  liy  this  o{>cratinn  the  tension  is  at  once  reiievctl, 
the  pain  effectually  and  permanently  removed.  In  syphilitic  nrrrt" 
the  constitutional  cachexy  demands  the  principal  share  of  atteotioa; 
necrosed  hone  should  he  separated  as  it  becomoa  loose,  the  local  irt 
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tion  depeiiHiDg  on  its  presence  then  enbsiiling.  Wbon  the  Imno  baa 
fallen  inio  a  vaHoua  Hlato,  io<li<ic  of  potasaium  in  combiriRtion  witU  iron, 
co<l-liver  oil,  or  sai'sapaiillu,  wilh  llio  niinernl  nuids.  will  improve  the 
lone  **f  the  system,  and  stay  llie  progress  of  the  discrtse.  The  ulcei'ateil 
antl  exposed  bone  ref|uires  to  be  dressed  with  strong  stimulants  ;  the 
red  oxide  of  raerciirv,  in  ointment  or  powder,  is  perhaps  the  best ;  in 
some  cases,  touching  ihe  part  freely  with  tiieacid  nitrate  of  mercury  will 
establish  a  more  hoalthy  action. 

7.  Besides  these  various  constitutional  manifestations  of  syphilis, 
tumors  of  the  Muscles  aud  Tendons,  f1ei>i'iidin<;  ou  this  disease,  have 

PLeen  described  by  Bouisson.  Theseconsist  of  nodules  of  yellow  gtiramy 
mailer,  like  those  describee!  as  occurring  in  the  testis;  they  form  be- 
tween the  muscular  fibres  fiom  the  connective  tissue.  The  muscles  are 
also  often  contracted  by  tough  adhesions  of  the  sheaths  antl  insertions 
through  hIow  intlnmmntion  and  thickening  of  the  fibrous  tissue.  When 
aflecting  the  tendinis,  liu'se  tumors  are  elonsjated,  and  resemble  nodes 

■  Upon  theni.  Their  presence  is  attended  with  some  pain  during  the  con- 
traction of  the  muscle;  they  are  UAunlly  somewhat  globular,  and  vary 
in  size  from  a  nut  to  a  pigeon's  ep'g,  Iwing  accompanied  by  nocturuHl 
pains.     They  are  Ifost  trented  by  the  itKlidc  of  potassium  in  laige  doses. 

8.  Syphilitic  Disease  of  the  Testicle  is  one  of  ihe  more  ndvunced 
conditions  of  the  conslilulional  atlection.  ll  commonly  occtirs  as  the 
result  of  that  train  of  symptoms  that  consist  mainly  of  squamous  affec- 
tions of  Ihe  bkin,  t!ie  excavated  ulcer  of  the  throat,  iritis,  and  nodes,  but 
usually  it  does  not  appear  until  these  different  manifestations  of  consti- 

'^m  tutioual  syphilis   have,  each   in  its  turn,  passed  away  ;  the  patient,  in- 

^^deed,  appearing  to  have  rrcovcre<l  from  all  disease,  and  being  otherwise 

^  in  good  health.     Commonly  the  exciting  cause  of  the  diseai^e  may  be  a 

blow,  a   squeeze,  the  occurrence  of  gonorrha'al  epididymitis,  or  some 

^L  other  local  cause.     The  testis  then  graiiualty  enlarges,  until  it  attains 

^Ptbe  size  of  a  turkey's  egg,  or  even  larger,  Ijeing  ovoid   in  sha|)e,  liuavy, 

~  and   smooth,  not  painful  except  hy  its  weight,  whicli  causes  dragging 

aud  uneasy  sensations  in  the  cord  and  loins.     This  disease  is  very  com- 

luonly  accompanied  by  a  small  hydrocele,  constilul-ing,  indeed,  a  hydro- 

sarcocele.     Most  frequently  only  one  testis  is  atfecled  ;  vevy  rarely  both 

are  diseased.     The  alfection  continues  to  iuci'ease.  giving  rise  to  uneasi- 

^  ness  from  its  size  and   weight,  but  is   not  followed   by   suppuration  or 

^Bother  inconvenience. 

^B      Hamilton  of  Dublin  has  described  another  form  of  syphilitic  sarcocele, 
^B under  the  term  *'  tubercular  syphilitic  sarcocele.^'     In  this  the  testis  is 
^1  enlarged  to  three  or  four  timcH  its  imtural  bulk,  of  an  irregular  shape, 
^P  i>re8enting  nn  uneven,  hard,  and  knotty  mass ;  it   is  neittier  painful  nor 
tender,  but  inconvenient  from  its  weight,  causing  puins  in  the  loins  and 
cord.     Both  testes  are  usually  affected,  but  one  is  worse  than  the  other ; 
and  when  the  disorgnniKation  is  great,  llamiiton  states  that  all  sexual 
desire  is  lost,  and  tliat  neither  erections  nor  emissions  take  place;  hotU 
however,  returning  as  the  treatment  eflects  the  restoration  of  the  organ 
to  its  nf»rmal  condition.     In  these  cases  suppuration  not  unfrcquently 
takes  place,  followed  by  the  discharge  of  thin  pus,  the  formation   of  fis- 
tulous openings,  and  occasionally  the  protruHion  of  a  fungus.    This  form 
of  aarc^K'ele  occurs  in  persons  of  a  broken  ami  cachectic  constitution, 
who  are  sufi'ering  severely  from  the  more  advHiiued  und  inveterate  forms 
of  tertiary  syphilis,  especially  of  the  bones  and  throat. 

Id  the  simple  syphilitic  sarcocele,  the  enlai^ement  of  the  testes  is 
principally  due  to  the  deposit  of  semiiransparent  white  or  yellow  lympl», 


ID  nn  uniform  manner,  throughout  the  substance  of  the  organ  extemtl 
to  ttie  tnhuli.  In  the  tubercular  syphilitic  sarcooelo,  HAiiiittoii  autM 
that  tubercles  of  a  yellow  uolor,  and  varying  in  size  from  a  split  |iea  to 
a  C'liestnut,  or  even  l«rger,nre  found  in  the  substance  of  the  organ;  Uit»e 
softening,  give  rise  to  suppuration  in  and  around  them,  and  thus  to  ibe 
ultimate  disorganisation  of  the  testis,  which  becomes  converl-cd  into  a 
hard  irrcjiuiar  fihro-cellular  mass,  in  which  cretaceous  matl^r  is  occ*- 
sionnlly  deposited. 

In  llie  Tr'Qimeni  of  the  simple  form  of  sarcocele,  a  full  meroorial 
course  is  generally  nrcessary;  the  i^erehlorido,  in  doses  of  the  Iwcinh 
or  eighth  of  a  grain  three  times  a  day  is  the  best  prepamtion.  Tli 
should  be  continued  for  at  least  six  or  eight  weeks,  or  antil  hardti 
ibsflppenrs.  Any  hydrocele  that  exists  rIiouM  l»e  lapped,  and  the  flui 
drawn  off  by  means  of  a  small  iroeliar  and  cixnnula  before  tlie  trealaient 
is  commenced.  After  the  mercury  has  been  discontinued,  the  remalain^ 
Bwelling  of  tlic  testis  may  be  removed  by  the  internal  administration  of 
loilide  of  potassium  in  live-grain  doses,  twice  or  thrice  daily,  with  fri^ 
tions  with  the  iodide  of  lead  ointment.  In  these  cases,  care  should  be 
taken  not  to  irritate  the  scrntum  with  very  stimulating  iipplicaiiona,!* 
the  skin  is  tender^  and  rca«Hly  becomes  excoriated  ;  ordinary  slrappinii; 
is  of  Very  little  use,  but  in  some  cases  1  have  found  st.rnppiug  with  Uie 
plaster  of  ammoniactun  and  mercury,  dilnteti  with  equal  j^arts  of  bcllv 
donna  plaster,  of  service.  If  suppuration  occur,  and  a  fungus  proirtirtc, 
the  same  treatment  must  be  adopted  as  will  be  described  iu  speaking  of 
the  strumous  testicle. 

i).  Syphilitic  Ovaritis  is  a  disease  that  I  believe  T  have  on  seveml 
occasions  met  with.  The  history  of  the  cases  has  been  anifonnl>  M 
foUowB :  a  long  antecedent  attack  of  syphilis;  various  conslilutionil 
aymptoms  running  through  seonflaiy  and  lei  tiary  stages ;  intlanimjilorr 
Congcf'lion  of  one  ovary,  as  {letirmined  by  abdominal  nnd  rectal  explora- 
tion ;  eventual  cure  by  means  of  leeching  and  the  percldoride  of  mea-urj 
and  bark; — in  lad,  a  condition  of  things  ol  aely  resembling  wimloccun 
in  syphilitic  snrcocele 

10.  Visceral  Syphilis Our  knowledge  of  the  syphilitic  dineascs  of 

the  internal  organ.-*  is  ol  n>oderti  origin,  and  still  somewhat  im|M.Mfw:l. 
"  Visceral  Syphilis"  was  n<»t  only  unknown  to,  but  tinsiiHiwcteil  by*  »** 
acute  an  observer  as  .lohn  IJunter,  and  the  syi^hilographcrs  of  the  rartr 
part  of  this  century  make  no  mention  of  it.  To  Ihttt  ich,  Lancerettix. 
Wilks,  Bristowp,  nnd  Moxon,  we  are  indebted  for  the  e8tnl)lishmcnl  of 
the  fact  that,  after  external  mnnilestalions  of  syphilis  have  in  a  grrtl 
mi'ssure,  if  not  entirely,  diHapi>carcd,  and  the  disease  has  entered  itilf^ 
tiary  stage,  gummata  may  form  in  most*  if  not  in  all,  the  intorn«»I  organ^ 
pnulucing  serious  functional  disturbance,  and  lending  to  organic  cbAiig<-« 
of  the  most  extensive,  dee)>-soate<l,  nnd  fatal  charncier. 

It  may  ntjw  he  taken  as  a  fact,  titcuntetttnbly  estaltlished  by  iiurocrfnu 
pathological  ol)servaLious,  thttt  there  arc  few,  if  any.  organs  that  csiflp* 
the  ritvagrs  of  syphilis;  and  although  there  maybe  a  doubt  whrtlwr 
»<»me  of  tlie  forms  of  disease  met  with  in  certain  organs,  as  the  liver. 
luDgs,  and  spleen,  and  devcrihcd  as  syphilitic,  may  not  in  ri^ality  be  ilo*-' 
lo  non-&|X'cilJc  disease,  lo  which,  as  well  as  to  syphilis,  they  arc  coinmnn. 
there  can  Ix*  no  di*ubt  of  the  fact,  as  Moxon  has  pointed  out,  that  »l»f" 
gummata  are  met  with  in  inteninl  organs  the  fact  of  the  syphilitic  »iotu« 
Of  the  disease  is  established. 

In  the  hi*arl^  syphilitic  deposits  have  l>cen  found  on  the  emlooaniionii 
less  IVequently  in  the  valves;  and  two   forms  of  myu-curdititt  of  ^}\*^ 


uiJH 

PDtf 


VISCERAL    SYPHITilS 


845 


litic  ofiirin — one  pircuraaoril»c<l,  the  other  diffuse— have  beon  described 
by  Laiirereanx.  Tlie  arU:rien  are  very  apt  to  uiideraio  siypliilitic  de^ene- 
rntion.  According;  to  tlic  same  Autlior,  tliOHe  of  the  neck  and  tieud  more 
eKpeoinlly.  But  in  any  portion  of  the  arterial  system  fibroid  deposits 
of  syphilitic  origin  may  be  met  with,  leading  by  their  (iegeneration  to 
anetiriflm.      The   syphiliti*:    arterial   deposits  must  not  be  confounded 

•with  oixlinary  atheroma.  Tliey  may  oecnr  either  a^i  inQltrationn  into  tlie 
eoats,  or  aa  deposits  of  seoii-opaque  plastic  matter  in  the  lininj^  mem- 
brane of  the  vessels. 

The  (uTtfja^  liver,  and  npleen  are  all  liable  to  syphilitic  deposits.  Asa 
general  rule,  they  may  affect  two  forms — occurring  either  as  a  gummiita 
or  as  dilfdse  interstitial  deposit,  which  in  the  liver  may  siniutate  cirrho- 
sis, and  in  the  Iimgs  some  of  the  forms  of  **  fibroid  phthisis.*^  Thene 
syphilitic  visceral  diseases  not  un frequently  run  a  fatal  course;  rarely, 
however,  destroying  the  patient  before  the  age  of  35  ^Wilks).  The 
diagnosis  of  the  8pe('ific  nature  of  the  Hfl'ectiou  must  always  be  open  to 
donbt«  except  in  those  cases  in  which  the  history  of  the  affection  has 
been  continuous,  and  some  of  the  more  superficial  and  easily  recognisa- 
Kble  syphilitic  affections  are  associated  with  the  visceral  forms  of  the  dis- 
l^iease.  So  far  as  treatment  is  concerned,  there  la  little  hope  from  any 
remedies  except  the  mercurial 

11.  There  is  no  more  distressing  form  of  syphilitic  disease  than  that 
which  aireets  the  Nervous  System.  The  bruin,  the  spinal  coril,  and 
their  meninges  are  all  liable  to  this  invasion ;  but  we  have  no  evidence 
as  3'ct  that  the  substance  or  the  neurilemma  of  in<Uvidual  nerves  may 
become  the  seat  of  the  disease,  although  that  such  may  be  the  case  is  in 
the  highest  de^iree  probable. 

Syphilitic  disease  of  the  nervous  system  may  occur  at  all  ages.  It  is 
C'lmmon  in  young  men.  I  have  often  seen  it  under  or  about  the  age  of 
25  to  3*1.  It  is  the  common  cause  of  paralysis  in  early  manhood.  The 
paralytic  condition^  which  is  one  of  its  earliest  manifestations,  is  very 
commonly  developed  by  some  slisjht  accident — a  fall  upon  or  a  atrrdii 
of  the  brain,  or  by  over-exertion  lu  walking,  riding,  or  ruuning.  The 
primary  aypliilitic  disease  has  often   been   slight — the  secondary  symp- 

itonis  trivial ;  and  indeed,  no  great  importance  may  have  been  aitacheil 
to  the  venereal  infection,  until  the  mnuifcstatious  of  its  most  terrible  and 
destructive  effects  on  the  brain  or  cord. 
The  grent  jMiculiarity  of  the  nervous  affections  dependent  on  syphilis 
is  that  they  are  irregular,  soatlered,  and  do  not  follow  the  ordinary 
course  of  the  non-specific  forms  of  the  disease.  They  are  comm-uily 
accompanied  by  cutaneous  syphilldes  of  the  h>w  types,  sncii  as  ecthyma, 
rupia,  or  serpiginous  sores;  by  ocoft!*ional  sloughy  throat;  by  painful 
nodes  on  the  cranium,  vertebral  column,  or  long  bones;  and  the  final 
manifestation  of  the  nervous  affection  is  very  often  preceded  by  severe 
pains  in  the  head,  down  the  limbs,  or  round  the  body. 

»The  disease  ma^'  declare  itself  in  two  forma,  separately  or  conjoined: 
■viz.,  by  paralysis  or  epilepsy. 
Syphifitic  Paralysis  chiefly  affects  tlie  motor  nerves.  The  third, 
Ibnrth,  sixth,  and  se%'enth  are  often  early  affected,  giving  rise  to  ptosis, 
tit  immobility  of  the  eyeball,  or  to  strabismus,  with  more  or  h^ss  facual 
palsy  and  double  vision.  1  have  never  seen  paralysis  of  the  fiflli  i»erve 
in  the  disease.  Oculo-motor  paralysis  in  some  form  is,  indeed,  one  of  the 
earliest  signs  of  a  syphilitic  'lisea^e  of  the  brain,  and  when  this  occurs  in 
young  men  it  should,  however  passing  and  slight,  always  attract  the 


ninat  serious  attention,  as  it  is  usunlly  the  precursor  of  inor«  geoenl 
Ijnralytic  disease. 

If  llie  patient   be  hemiplegtc,  he  is  only  partinliy  so,  aiui   the  hcml 
pipgic  «trectii»n   is   irregnlor  in  the  intensity  of  its  <iislrihution,  in  tl 
degree  ot*  1<jss  of  motor  or  sensory  iH>wer  in  different  liintis,  and  is  odci 
Bpa^tio. 

When  the  spinal  cord  or  its  membranes  are  the  seat  of  the  syphilri 
disease,  the  lower  segment  of  the  cord  is  usually  first  or  more  marMlj 
attacked. 

Paraplegic  symptoms  to  a  limited  extent  often  showtheraselvea.    Tbej 
usually   commence  in  the  muscles  supplied  by   the  external   popliti 
nerve,  nud  a!*e  oflen  throughout  the  course  of  the  disease  coutlnet)  I9J 
these,  giving  rise  to  dragging  of  the  foot,  and  inability  to  raiM  Itfron 
the  ground,  or  to  turn  it  outwards. 

Epil»'ptic  Seizurea  are  common  in  the  cerebral  form  of  syphilis.  They 
are  oiten  of  the  moat  prolonged  and  violent  character,  leatlint;  to  coin*. 
But  dangerous  as  these  attacks  may  become,  there  is  this  rcraarli.ilde 
point  in  connection  with  them — that  epileptic  seizures  of  the  i4r»v«l 
possible  character,  if  syphiliiie  in  tlieir  origin,  may  be  recovered  fnim, 
■whilst  attacks  of  equal  severity,  if  nou-apecific,  would  certainly  hAVc  s 
fatal  leriiiinaliou.  After  lliese  epileptic  attacks  the  patient  ofUsn  in- 
proves  maleiinlly,  some  of  his  paralytic  syinpiorns,  such  as  piosi*  or 
Rtrabismns,  being  ameliorated  or  even  passing  away  entirely.  In  otl«f 
cases,  agnin,  the  mental  powers  undergo  gradual  deterioration,  drliisionl 
perhaps  manifest  themselves,  and  the  patient  falls  into  a  state  of  Mfol* 
imbecility. 

There  is  truly  not  A  more  pitiable  object  to  be  seen  than  a  man, young' 
or  in  the  prime  of  life,  sutTering  from  syphilitic  dis*»ase  of  the  ncrvow 
centres — affected  by  ptosis — with  one  eye  staring  and  imuuivahle  of 
squinting,  the  face  distorted,  the  lip  dropped  and  saliva  driliblin}f,iHt^ 
tive  in  his  articulation,  stmddling  and  insi-cuix*  in  his  walk,  di*«ggiiii!  '>ne 
leg  behind  him.  At  times  the  victim  of  the  must  frightful  vplK-ptic 
imrosysms,  often  covered  by  rnpial  sores,  he  is  truly  a  fit  object  furcoffl- 
miseraiion  rather  than  one  for  reprobation  and  reproach. 

In  sypliilomu  of  the  brain,  poat-mortem  examination  usually  reretit 
gunimata  with  softened  cerebral  tissue  around,  adherent  and  o|>aiio« 
mcmbrHiU'S,  degenerated  cerebral  arteries.  In  the  coni,  syphiloma  wp* 
peurK  in  the  form  of  small  scattered  gnramala,  usually  about  the  siwjf 
barley -c*>rn8.  In  one  ca^e  (Wilks)  the  deposit  was  as  large  as  s  nut. 
These  ile|K)sits  have  cluefly  been  met  with  in  the  lower  half  of  the  corrf. 
The  membranes  may  be  thickened  by  gelatinous  deposits,  adbervDt  io^ 
injected. 

In  the  Trvatmeni  of  these  cases,  if  not  too  far  advanced,  there  ii 
fortunately  much  to  be  done  for  thi*  patient's  relief,  if  not  complete  etiM. 
ACereiirials  in  some  shnpe — more  especially  the  |)erchloride  or  the  gr<f^i 
io<lide — if  not  previously  fully  use<l,  should  have  a  fair  trial  given.  Tlw 
iodide  of  potassium  in  gradually  increasing  doses  shotdd  be  given, eslp^ 
daily  in  those  cases  in  which  mercury  has  been  fully  employed  or '" 
which  there  is  much  periosteal  thicki'uing  and  tendernrss.  In  such  ca^< 
also,  counter-irritation  by  means  of  blisters  and  setons  will  be  ff>ii"*^ 
useful.  And  lastly,  the  epileptic  paroxysms  may  be  controlled  byiucR"* 
of  the  bronndes  of  potassium  or  of  ammonium.  Hut  it  must  lie  evide"* 
that,  when  once  the  ntfcction  of  the  nervous  centres  has  deveIiiped|Sti">' 
mata  of  large  size,  no  treiituientcan  be  of  much  avail,  and  destructive'!'*" 
organization  ol  the  auboiancc  of  the  brain  or  coitl  uiuyt  eventually  a'*"''* 
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^^■^■^H^H  INFANTILE   8TPHIL1S. 

CiiANCRKS  on  the  liltia  of  tlie  motlier  may  ivpssiMy  infect  the  child  At 
birth  with  eillier  of  the  two  forma  of  veiioreiil  tlisease  thnt  iiavo  iKren 
de8orihc(i,jii8t  lis  tliey  may  inoculate  the  hanil  of  the  nueoueheur;  but 
syphilis  thus  contrncUMi  t>y  ilie  infant  ts  not  tttc  form  of  the  diaeaae  that 
is  (leHciihod  as  Infantile  Syphilis.  This  is  a  truly  hereditary  infec- 
tion, Irnnsmittefl  to  the  infant  at  the  time  of  its  mnception,  or  communi- 
ented  to  it  throngh  the  me<lium  of  the  mother  dnring  intro-uteiiiie  life, 
and  existing  as  a  cfjnsiitiitional  affi'ction  at  the  time  of  its  birth.  Though 
we  may  believe  that  eyjihilis  \s  not  easily  eradicated  from  a  ayatem  into 
whieh  it  has  once  been  received,  ami  that  under  certain  conditionn  it  may 
readily  be  transmitted  to  the  off:*pring;  3'et  I  think  that  we  are  atill 
ignnrnnt  of  the  amount  and  nature  of  tlic  constitutional  afTectiou  of  the 
parents  that  are  necessary  for  the  development  of  syphilis  in  their 
cliildren,  and  tliut  we  are  certainly  not  warranted  in  ooncUidin;r  that  a 
pnn^nt  who  has  been,  or  even  who  is  actually  affected  by  oonstitutional 
syphilis,  must  necessarily  have  a  syphilitic,  or  even  a  feeble  and  strumous 
family;  although  the  probability  un<loiibtedly  is  that  the  olTspring  will 
l>e  syphilitic.  I  have  fiad  under  iny  observation  a  gentleman  whom  I 
had  attended  for  secondary  syphilis,  and  who,  contrary  to  my  advice, 
married  some  years  nno;  and,  though  has  since  then  suffered  from 
psoriasin  of  the  hamls,  mucous  tubercles,  lissures  on  the  lips  and  tongue, 
and  venereal  sarcocele,  yet  his  wife  has  borne  a  perfectly  healthy  family, 
not  only  without  auy  syphilitic  taint,  but  without  any  apparent  coaatt* 
tutional  ci\chcxy. 

When  the  ovum  is  infected  with  sy|)hilis.  several  morbid  states  may 
result,  according  to  tlie  intensity  of  the  infection.  It  may  be  so  blighted 
thai  it  never  reaches  the  maturity  of  intra-uterine  life,  but  becomes  early 
aborted;  in  this  way  many  consecutive  miscarriages  may  happen  in  con- 
sequence of  one  or  both  parents  having  constitutional  syphilis;  but,  if 
they  lie  put  under  pro|>er  treatment  by  a  mercurial  c<iurse,  and  the  dis- 
ease be  thus  eradicated  from  the  system,  the  ovum  will  at  the  next  preg* 
nancy  probably  reach  ils  full  development.  Gestation  may  go  its  I'nil 
time,  and  the  fi£tus  be  born  with  ey[d)ilitic  cachexy  and  local  manifesta- 
tions of  the  ilisease  fully  developed  upon  it.  .More  frequently,  however, 
the  child,  although  caclicctic  and  sickly  looking,  is  brought  into  the 
world  without  any  syphilitic  appearances;  but  in  the  course  of  a  few 
wetks,  usually  from  the  third  to  the  eighth,  these  declare  themselves. 
Citustitulinual  syphilis  of  a  congenital  nature  may  manifest  itself  even 
at  the  adult  age.  This,  though  rare,  has  fallen  uu<ler  my  observation  in 
ft  young  woman  aged  seventeen  who  was  covered  with  marked  syphilitic 
psoriasis,  with  which  she  had  been  affected  for  several  years.  The  mother 
told  me  that,  shortly  after  birth,  evidences  of  infantile  syphilis  had  ap- 
|>earcd;  ttiat  these  had  yielded  to  treatment,  but  that,  as  the  [period  of 
pul>erty  approached,  the  psoriasis,  which  was  truly  of  a  syphilitic  nature, 
bad  shown  itself.  In  other  cases,  again,  it  is  not  impossible  that  the 
syphilitic  taint  may  manifest  itself  in  a  difTerent  way  from  that  which 
baa  juat  b*»en  allude<l  to;  that  no  local  manifestation  may  occur,  but  that 
an  impaired  and  depraved  state  of  constitution  and  of  nutritive  activity 
may  be  inherited,  which,  in  afterdife,  gives  rise  to  some  of  the  various 
forms  of  scrofula  or  of  other  constit'.itional  disease,  dependent  npon  an  en- 
feebled stale  (ifsyRtcin,  or  a  diminution,  as  it  were,  of  the  general  vitality. 

Mode  of  CommuDioatlon — The  mode  of  communication  of  syphilis 
to  the  ovnm,  or  to  the  foetus  in  ulero,  is  an  Investigation  that  has  much. 
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ocfnpie<l   the  attention  of  Surgeons,  and  is  of  considerable  practical 
lerest.     ll  Usui  bt*en  C(>nsideio(l   proliaMe,  that  the  )>oiHon   may  l>v  cot 
nimiicated  to  Uio  embryo  in  al  luast  lour  ways:  viz.^  I.  the  Tathcr  i 
have  a  oonistitiitioiial  taint  of  which  he  has  been  imperfectly  cured, 
without  coniTnuniratin];  any  syphilitic  disease  to  bis  wife,  may  bf  lY 
parent  of  an  nffsptin*^  that  exhibits  iiMbcations  of  l>ein^  infeoted;  or, 
the  mother,  havinrr  a  similar  constitutional  disease,  may  in  like  manni 
taint  her  own  otl'sprin;^;  or,  3,  llie  diseased  child  may  In?  bom  of  parenU," 
both   of  whom  are   CDnsUtutiMnully   infected;   or,   4,  the    mother  m$j 
become  pregnant  with  a  healthy  emitryo,  but,  afterwards,  coutractingj 
syphilis,  may  tranBmit  it  to  her  offspring. 

ThiMc  are  very  good  reasons  fr»r  believing  that  the  disease  does  not 
pass  from  the  fatlier  to  the  child  without  nlso  implicaUng  the  motlier. 
Jn  the  first  plate,  this  faculty  is  shai-ed  by  no  other  contagious  disease. 
No  father  can  give  his  offspring ainnll-pox,  though  the  motlier  frt*qneml; 
communicates  that  disense  to  her  fn*tus.  In  the  next  place^  it  iii  well 
known,  as  Collea  of  Dublin  long  ago  pointed  out,  that  a  congenitallr 
syphilitic  eliild  never  locally  infects  its  mother,  though  it  will  transmit 
its  disease  readily  to  a  wet-nurse,  whose  breast  it  sucks;  this  apixiraol 
exemption  of  the  mother  being  due  to  the  fact  that  she  ha.s  been  alreAHf 
infected.  Again,  the  ayuiptoms  of  syphilis  are  often  excee<linu|y  mil'l 
in  women,  and  eonst^intly  nvcrlooke<b  Hence,  in  the  present  stale  of 
our  knowledge,  it  is  safer  to  conclude  that  the  fatlier  infects  the  mother, 
and  ihul  she  transmitb  her  disease  to  the  offspring. 

Ricord,  however,  states  ih«t  a  mother,  pregnant  with  a  syphilitic  fu'to*, 
the  offspring  of  a  father  laboring  under  conHtitiitioiial  disease,  itan  be 
infected  through  it  without  herself  having  had  piimary  syphilis;  »rnl 
Jonalhaii  Hatcliinson  has  advanced  a  con^idiTable  amount  of  evidence 
in  support  of  this  doctrine,  which,  nevertheless,  fails  to  carry  conviction 
to  ray  mind  that  such  cftinmnnication  ever  takes  place.  Then,  atfxin. 
there  is  no  doubt  that  a  wet-nurse  laboring  under  constitutional  av|itiiliji 
can  infect  tlie  child  that  she  suckles,  the  infant  being  eontatuinatnl 
through  the  me<bum  of  the  milk.  Ricord,  and  many  others  o(  equal 
anthrMity,  admit  this.  My  own  opinion  is  that  ayphtlis  is,  though  rarely, 
so  transmitted;  and,  indeed,  there  are  a  number  of  cases  on  rccuid  in 
proof  of  this  {vide  Rnnknnf»  Abniracl,  vol.  iv.).  The  converse  of  tliii 
is  also  a  matter  beyond  dinpute:  a  syphilitic  child  can  infect  a  hcaltlij 
nurse.  This  point  is  one  ot  very  great  im|K>rtuuee.  inasmuch  as  Ailions 
for  damages  have  i»ecn  brought  hy  women  who  have  slated  llialUiej 
b&\'e  become  diseased  from  the  child  that  tliey  have  nur»e<l.  There  ftre 
cases  recorded  that  prove  it  incontestably ;  and,  on  such  a  question  as  Uiis* 
one  positive  fact  must  necessarily  outweigh  any  amount  of  DCjjaUve 
evidence.  Not  only  have  Hunter  and  Lawrence  related  canes  in  w\\'\v^ 
an  infected  child  communicated  the  disease  to  several  nurses  in  ^uiVM- 
sion  (in  Hunter's  cases  three  wet-nurses  were  sucooMsfuIly  infected,  two 
of  whom  gave  the  disease  again  to  tlieir  own  children),  but  a  considers 
ble  ranss  of  evidence  upon  this  point  is  to  l>e  found  in  Ranting'it  Ahinfi 
{loc*  ciL),  The  disease  is  especially  apt  to  l>e  communicated  in  this  WBV, 
if  the  nurse  have  any  crack  or  abrasion  upon  her  nipple,  and  the  iiifAOt 
sores  on  the  mouth.  CoIIch,  however,  who  bad  great  experience  io 
syphilis,  states  that  the  <1isease  may  be  cnmmiinicaied  to  the  Dur»ofroni 
an  inlVH^le*!  child,  by  mere  contact,  without  excoriation. 

Symptoms. — Tiie  symptom;*  of  inluntile  syphilis  are  snfflcicnilv  well 
marked:  consisting  principally  of  cachuxy,  witli  disease  of  the  uiiiceu* 
and  cutaneous  surtaces.     The  first  indication  is  usually  the  a/r&>^tc  aw/ 
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caehectie  appearance  of  the  child  ;  this  not  infrequently  shows  itfteif  at 
hirth,  nnd  when  it  does  so.  Rncli  children  are  often  smnll,  shrivelled,  wan, 
and  wnsled,  when  born  ;  the  fnco  espeeinlly  hns  t\n  aged  look,  llie  fea- 
tures being  pint-hed,  and  the  flesh  soft  and  llnbhy  ;  the  complexion  gene- 
rally has  u  yellowish  or  i-arihy  linjirc  ;  and  these  characters  coiilinne 
unlil  the  disease  is  eradicated  frotn  the  system  of  the  ciiild.  But  it  is 
more  usual  for  the  disease  to  delay  its  nppenrniice  until  a  month  has 
elnpsed  after  birth.     Diday  and  De  M^ric  have  collect«<i  a  larsje  number 

■  of  cases,  in  most  of  which  the  disease  was  developed  in  the  Rfth  and  sixth 
Weeks,  Many  betrayed  their  disorder  in  the  first  month;  in  some  few 
U  was  delayed  until  tlie  child  had  attained  the  ago  of  three  months.  The 
earlier  the  disease  shows  itself,  the  more  fatal  ai*e  its  effects.  Children 
who  are  not  attacked  till  they  are  two  or  three  months  old.  unuulty 
recover  their  health  in  a  short  lime.  Xor,  when  the  cliild  is  born  witli 
syphilitic  eruptions,  is  it  always  atrophic  and  ill-uounshed,  though  sucti 
a  condition  is  the  ordinary  one. 

The  first  local  sipn  that  declares  itself  is  usually  a  congestive  condition 

I       of  the  mucous  membrane  of  the  nowfl,  giving  rise  tn  the  secretion  of  ofleu- 

^m  aive  mucus,  and  causing  the  child  to  mnke  a  peiulifU'  snufUing  noirti*  in 

H breathing,  as  if  it  liad  a  chroinc  cntarrh;  this  snullling  may  exist  from 

the  time  of  birth,  but  generally  conies  on  very  shortly  afterwards.     The 

mucous  membrane  of  ihe  mouth  is  also  liable  to  attacks  of  inflammation, 

and  this  syphiliiic  Htomaiili^  is  a  very  marked  characteristic  of  the  dis- 

^P  The  disease  manifests  itself  npon  the  riUaneouK  and  mucous  Furfaceit^ 
sometimes  before  or  at  birth,  in  other  cases  not  until  several  weeks  have 
elapsed.  The  most  common  period  for  the  occurrence  of  those  signs  is 
the  third  or  fotnth  week.  The  cutaneous  eruption  usually  makes  its 
appearance  on  the  nates,  the  scrotuu],  the  soles  of  the  feet,  and  around 
the  mouth;  hence,  in  examining  a  syphilitic  child,  these  parts  should 
always  Ite  looked  at  first.  It  presents  itself  in  three  different  forms : 
most  frequently  us  fiat  tubercles,  varying  in  size  from  a  split  pea  to  a 
four|>enny-piece,  smooth,  slightly  elevated,  and  of  a  coppery  or  rcildish- 
brown  color.  These  tubercles  are  often  accompanied  by  cracks  and 
tissnres  about  the  month  and  anus.  Though  commonly  called  aquamouH, 
they  are  not  in  reality  scaly,  but  are  always  smooth  and  fiat.  Inter- 
Tnixi'd  with  these  are  brownish  maculte  or  8(x>ts,  differing  in  size,  and 
variously  figured. 

PTlie  vesicular  or  bullous  eruption  is  not  so  common  as  those  just 
described,  yet  I  have  frequently  seen  it  in  syphilitic  children.  It  fl|>- 
pears  in  the  form  of  vesicles,  about  the  size  rjf  h  split  pea,  wiih  a  dusky 
coppery  areola  and  base;  drying  into  brr>wn  scales  or  scabs,  and  com- 
monly conjoined  with  the  tubercular  affection.  These  buUse  are  most 
frequently  seen  on  the  soles  of  the  feet. 

When  we  consider  the  influence  exercised  by  the  syphilitic  poison  upon 
the  skin,  and  its  api>eudages  the  hair  and  nails,  we  should  d  priori  have 
ex|>ecled  that  the  teeth,  as  a  portion  of  the  dermal  skeleton,  would  par- 
\^^  ticipate  in  the  morbid  action  iu<luced  by  it  on  the  allied  structures.    The 
^^■fuct  of  their  doing  so  does  not,  however,  appear  to  have  attracted  the 
^^  notice  of  any  observer,  until  J.  Hutchinson  directed  the  attention  of  the 
profession  to  this  very  interesting  sulyect,  and  pointed  out  the  destruc- 
tive ami  special  influence  exercised  u|>ou  the  teeth  by  secondary  consti- 
tutional sypliilis.     This  injurious  infinenoe  manifests  itself  both  in  the 
lemjjorary  and  in  the  permnnent  teeth;  but  only  with  its  specific  and 
peculiar  churacturiutica  in  the  permanent  set.     It  must  not,  however,  be 
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ftii|>po8ed  that  in  all  cases  of  infantile  sy|)lnii8  tUe  teoUi  are  affect 

iiuUn'il,  in  mniiy  inatiiiicea  they  are  not»  and  it   ha«  \nn'%\  [. .    ' 
pointetl  out  by  J.  HuirhiiiHon  that  It  i»  only  wht'ii  tliure  tinve  l><  ki 

of  sypiiilitic  stomatitis,  that  we  are  to  exi)ect  to  meet  wilb  tlu -■      .  ...jc«] 
iu  tlu*  iL'cttli  from  their  iiurinal  types. 

The  temporary  teeth  of  syphilitic  infants  are  cut  early,  are  of 
cohn*,  and  liable  to  a  crHmbliiig  dec4iy  (Kig.  311)),  The  upper  cenlr 
incisors  usually  suffer  early,  and  always  0rst;  then  the  latcraU  becoi 
:urions  and  drop  out;  and  lastly,  in  some  easeH,  tliongh  rarely,  ll 
mines  wear  away  so  as  to  present  a  tusklike  appearance.  In  com 
lence  of  the  early  deeay  of  the  incisors,  children  are  orten  edeniiiU 
80  fur  as  these  teeth  are  coneeruud,  from  au  early  age,  until  the  pen 
neni  ones  are  cut. 


'  ',  \, . 


FlK.  aiO.— SyithUHlo  rumpomry  Teeih. 


Ft^.  9121.— One  Cantrml  TuUtff  ITtuM 
(HoicblBMikK 


The  permanent  teetk  preai^nt  the  more  marked  characterUtics  of  m 
inherited  syphilitic  taint;  and  in  these,  as  in  the  temporary,  the  <ii>  ■■ 
declares  itself  chit^tly  in  the  incisors  f>f  the  upper  juw.  niid  titsi  in  U 
central  ones.  These  will  be  observed  to  be  usually  of  a  bad  color, abof 
pejrgy,  rounded  at  the  angles,  standing  apart  with  interspaces,  or  o" 
vergincT,  nnil  marke<l  by  a  deep  l>road  notch.  They  arc  stifl  %l 
crumbling,  are  slender,  and  readily  wear  down  (Figs.  320,  321). 

Besides  ihe  notchinif,  the  sides  of  the  teeth  are  curved  inwards  toir»f 
one  another,  and  thus  the  culling  edge   becomes  narrower  than 
crown.     The  teeth  are  also  shorter  than  the  others.     The  converge 
of  the  sides  causes  the  teeth   to   be  somewhat  separated,  and  to  sti 
apart. 

Uniler  the  name  of  Chronio  Interstitial  Keratitis,  J.  Hulnhiimc 
has  deacriltetl  a  <iisease  wliich  Ite  belie%'es  to  \k  unifurmly  duo  to  hvi 
tary  syphilis.  It  occurs  between  the  ages  of  5  and  IS,  but  rany 
much  earlier,  even  during  the  first  year.  It  consists  at  first  of  a  \\*\ 
conditii)n  of  the  cornea,  giving  it  the  appearance  of  ground  glow,'" 
lowed  by  vascubirisation  without  any  tendency  to  ulceration,  Tli 
opacity  commences  in  the  centre,  and  both  eyes  are  usually  affpct 
The  vascularity  is  not  confined  to  the  surface,  l>nt  *5eorns  to  pervsilo 
wdioje  thickness  of  the  cornua.  One  eye  is  usually  atfccted  hff'»rfl 
other.     Under  a  carefully  conducted  course  of  Luercurials  and  ludit 
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^ompanied  by  tonics  nnd  good  diet,  the  ti-anspareucy  of  the  cornea 
m  usually  be  restored. 

Trkatment. — The  occurrtince  of  syphilis  in  the  infant  may  be  pre* 
'iited  by  putting  the  infucled  moUn'i-  on  a  mercitrial  course  so  soon  as 
»r  pregiisiK-y  is  a^ccrliiint'd  ;  this  iiidfod  may  lie  necessary  in  order  to 
'event  miscarriage,  but  filiotil'l  be  tUmc  eauiiously,  and  by  inunetion 
ither  than  i>y  mercury  n^lminisLcred  hy  the  ninutli.  Should  repealed 
isoarriagca  have  occurred,  as  the  consequence  of  eonstilulional  syphilis, 
le  or  other  or  both  the  pnreuts,  if  al  fault,  should  be  put  upon  a  mcr- 
UriftI  course  ;  and  thus  ihe  reeurrence  of  this  accident  may  be  prevented, 
Tlie  Curative  Treatment  as  regards  lliechihl  isextieraely  simple. 

should  be  bronglil  np  by  hand,  le>:i  it  inl'eet  the  nurse  or  continue  to 
ccive  fresh  accession  of  poison  from  the  diseased   milk  of  its  mother. 

must  then  be  put  undci'  the  influence  of  mercury,  which  in  those  rases 
Bts  almost  as  a  speeinc ;  and,  indeed,  the  ready  manner  in  which  all 
tsease  nia}'  l>e  eradicated  from  the  system  of  a  syphilitic  chil<l  )>y  tliis 
lineral,  is  perhaps  one  of  the  strongest  proofs  that  ean  be  adduced  of 
le  specific  charaeler  of  its  action  on  the  venereal  poison,  Tlie  mercury 
lay  be  given  by  the  month  in  the  form  of  small  lioses  of  hydrargyrum 
im  crelii;  but,  as  it  often  purges  the  child  when  Hdministcrcd  in  this 
ny,  Hrodio  has  recommended  its  introibietion  into  the  syftLem  by  in- 
liction,  which  process  1  invariably  employ,  and  have  found  it  a  most 
iccessful  mode  of  treating  the  disease.     The  most  convenient  plan  is, 

i-ecommended  hy  Sir  lienjamin,  to  spread  a  drachm  of  mercurial 
ntnient  on  the  under  part  of  a  llanuel  roller  stitched  round  the  tidgh 
sst  above  the  knee,  and  to  renew  this  every  day.  The  treatment  should 
?  continued  for  two  or  lliree  weeks,  until  all  ranh  and  sntiflUing  have 
isnppeared,  when,  the  mercury  having  been  discoutinued,  the  cure  may 
;  perfected  bytfie  administialion  of  small  doses  of  iodide  of  potassium 

milk  or  cod  liver  oil.  Occasionally  the  eutaneou^j  manifcstalions  of 
fantile  syphilis  are  complicated  with,  and  obscured  by,  some  of  the 
common  diseases  of  the  skin  incident  to  early  childhood  ;  more  particu- 
larly with  eczema  impetiginorlos  of  the  head,  face,  and  body.  In  these 
rcumstances,  the  diagnosis  may  not  be  easy,  though  the  history  of  the 

e,  tlic  concomitant  appearance  of  two  forms  of  the  disease,  un<t  the 

stence  of  snuftlini/  and  cachexy,  tend  to  establish  it.  The  eczema 
eo,  in  these  ciruumstances,  is  hrowner  and  more  Sfiuam'Mis  than  usual. 

eases  such  as  tliese,  the  be^it  plan  is  to  treat  the  syphilitic  affection 

t  with  the  mercurial  inuuution,and  then  to  put  the  ehild  umler  a  mild 
urse  of  Donovan's  solution,  two  or  three  minims  for  a  dose,  keopiuj^  i( 

the  same  time  on  a  good  nourishing  diet. 
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CHAPTER  XXXVII. 

SURGICAL  DISEASES  OP  THE  SKIN  AND  ITS  APPENDAGES. 

The  varions  speci6c  cutaneous  affections,  such  as  eczema,  scabies,  im- 
petigo, acne,  lepra,  psoriasis,  &c.,  probal)ly  fall  within  the  province  of 
the  Surgeon,  and  are  commonly  treated  by  him  in  practice ;  but,  as  the 
consideration  of  these  diseases  would  necessarily  lead  into  the  whole  sub- 
ject of  Dermatology,  the  limits  of  this  work  would  not  allow  me  to  dis- 
cuss so  extensive  and  special  a  branch  of  Surgery;  and  I  mnst  therefore 
content  myself  with  the  consideration  of  some  of  those  affections  of  the 
skin,  which,  as  requiring  manual  assistance,  may  perhaps  be  more  pro- 
perly looked  upon  as  within  the  scope  of  the  present  Treatise.  These 
diseases  may  be  considered  under  the  several  heads  of  Diseases  of  the 
Appendages  of  the  Skin,  as  of  tlie  cuticle  and  nails ;  the  Non-Malignant 
Ulcers  of  the  Skin ;  and  the  Malignant  Ulcers  and  Tumors  of  this 
tissue.  We  have  already,  in  Chapter  VL,  considered  the  ordinary  non- 
malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV.  some  of  the  siniplft 
tumors  that  occur  in  connection  with  this  tissue;  we  shall  here,  there- 
fore,  only  consider  the  Dineaaes  of  the  Appendages  of  the  Skirij  and  the 
Malignant  Ulcers  and  Tumors, 

DISEASES  OF  THE  APPENDAGES  OF  THK  SKIN. 

Waets  consist  of  elongated  papillte,  witn  strata  of  thickened  and 
hardened  cuticle,  usually  situated  about  the  hands  and  face,  and  chiefly 
affecting  young  people;  they  appear  in  many  cases  to  be  simple  0Te^ 
growths  of  the  cutaneous  structures,  coming  and  going  without  any  evi- 
dent cause.  In  other  cases  they  are  more  permanent,  becoming  hardened 
and  dark  in  color,  and  continuing  perhaps  through  life. 

The  Treatment  of  warts  is  usually  sufficiently  simple.  As  their  vitality 
is  low,  they  may  be  readily  destroyed  by  the  application  of  caustics  or 
astringents ;  among  the  most  useful  of  these  I  have  found  the  concen- 
trated acetic  acid  and  the  tincture  of  the  sesquichloride  of  iron.  Brodie 
recommends  the  solution  of  a  drachm  ot'arsenious  acid  in  half  an  ounce 
of  nitric  acid.  In  some  cases,  they  may  be  ligatured  or  snipped  off  with 
advantage. 

Corns  usually  consist  of  small  thiekoned  masses  of  epidermis,  toco- 
mulated  on  those  points  on  whicli  undue  friction  or  pressure  has  been 
exercised,  in  order  to  guard  the  subjacent  cutis  from  injury.  These  epi- 
dermic masses  are  usually  hard,  dry,  and  scaly  ;  at  other  times  they  are 
soft  and  spongy,  when  situated  in  places  where  the  secretions  of  the 
skin  accumulate,  and  keep  them  moist.  Under  old  and  very  thickened 
corns,  it  is  stated  by  Brodio  that  a  small  bursa  is  occasionally  found; 
this  bursa  may  suppurate,  and  become  very  painful.    Corns  are  at  sU 
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times  sufflcicntly  pninfiil,  but  bpcnme  eflpecifttly  so  if  inflamniaiion  or 
siippurntion  take  place  henenth  tliem ;  the  accumulation  of  n  smnll  drop 
of  pus  uudcr  the  thickened  cuticle,  which  prevents  its  csciii)€,  giving 
rise  to  very  intense  ftj^ony.  There  is  a  special  form  of  warty  corn  thut 
1  have  Been  only  in  the  sole  of  the  foot,  and  which  may  become  the  source 
of  the  greatest  possible  pnin  and  inconvenience  to  ihe  patient,  prevent- 
ing his  WHlkinw,  and  in  fact  completely  crippling  him.  This  corn  is 
QStially  of  smfitl  size  and  round  in  shape,  the  neighb<3ring  cuticle  being 
always  greatly  thickened  and  hardened.  It  is  extremely  sensitive  to 
the  touch,  the  patient  shrinking  when  it  is  pressed  upon,  as  if  an  ex|>osed 
nerve  had  been  injured.  On  slicing  it  down  with  a  scalpel,  it  will  be 
found  to  be  composed  of  soft,  tougli,  and  white  epidermis,  arranged  in 
tufts  or  small  crdumns,  in  the  centre  of  each  of  whicli  a  minute  black 
dot  is  perceptible.  Each  tuft  appears  to  l>e  an  elongated  and  thickened 
papilla,  and  the  Mack  speck  is  a  nmall  point  of  coagulated  blood  which 
b&s  been  eff«pe<l  into  it.  Around  the  depression  in  which  each  of  these 
corns  is  seated,  the  hardened  cuticle  forms  a  kind  of  wall. 

The  Treatmeyyt  of  ordinary  corns  consists  in  shaving  or  rasping  them 
down  so  as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  iridu- 
rated  superficial  ones,  from  giving  rise  to  pain  by  pressure  on  the  papilhe 
of  the  cutis.  Relief  may  also  be  afforded  by  removing  nil  pressure  from 
bearing  upon  the  com,  by  attention  to  the  slin^K;  of  the  shoe,  and  by 
wearing  a  piece  of  soft  leather  or  of  amadou,  having  a  hole  cut  in  the 

IccDtre  into  which  the  corn  projects.  It  is  well  to  avoid  the  appticntiou 
pf  caustics  to  ordinary  corns ;  injurious  consequences  being  often  pro- 
lluced  by  these  agents,  especially  in  elderly  people,  in  whom  fatal  gan- 
grenous inflammation,  as  I  have  seen  in  one  case,  may  be  excited  by 
their  action.  If  the  corn  suppurate,  it  must  be  poultice<l  and  shaved 
down,  and  the  drop  of  pus  let  out  by  iiunfaiiie  with  a  lancet. 

The  painful  papillaied  corn  of  the  sole  of  the  foot  is  the  only  form  of 
corn  in  which  an  esclmrolic  can  be  snfely  used.  I  have  found  the  appli- 
cation of  potassa  I'usa,  so  as  to  destroy  it  thoroughly,  to  be  the  Itcst  and 
the  speediest  remetly ;  nnd,  as  this  corn  alwuys  occurs  in  young  {>eople, 

Eio  danger  atieudn  its  use. 
rKRKoaATiNo  Ulcer  OF  THE  FooT  conslsts  in  a  sinus  that  traverses 
bo  foot  between  the  metatarsal  bones.  It  is  unconnected  with  any  dia- 
aee  of  the  osseous  or  articular  structures,  nnd  occurs  in  otherwise  per- 
fectly healthy  ])er8ons.  The  mechanism  of  the  disease  apjiears  to  be  as 
nfollows.  A  hard  corn  forms  on  the  sole;  suppuration  lakes  place  under 
Bubts ;  the  pus  is  unable  to  escape  through  the  indurated  cuticle,  and  con- 
•equently  travels  upwards  and  finds  an  exit  on  the  dorsum  of  the  foot, 
through  an  uberated  opening  there.  On  passing  a  probe  through  this 
opening,  it  will  impinge  on  the  corn  in  the  sole,  in  which  pcrhap!«  there 
may  be  found  a  small  perforation,  allowing  an  imperfect  discharge  of 
pus.  The  Trfolment  consists  in  stimulating  the  interior  of  the  sinus, 
and  in  providing  an  aperture  in  the  sole  of  the  foot  for  the  escape  of  the 
pus.  This  is  done  by  passing  a  seton  of  two  silk  threads  through  the 
fiinua. 

Diseases  op  the  Xails. — The  nails  may  become  diseased,  by  under- 
growing  structural  clianges,  by  having  their  matrix  inflamed,  or  by  grow- 
ing into  the  soft  tissues  of  tlic  toes. 
^^  In  Bome  broken  states  of  health,  and  especially  in  persons  sufiering 
^p^oiD  squamous  disease  of  the  bkin,  the  nails  occaaionnlly  become  tdack- 
^Ish  or  dark-brown  in  color,  are  rngsied,  dry,  nnd  cracked,  scnling  off,  as 
it  were,  without  any  apparei»t  aflection  ol  the  matrix.     This  condition, 
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of  which  I  hftve  seen  several  instances  i**  t'C'^t oared  hy  « coiitke  of  alien 
tives  ahtl  baraapflrilU,  Ihe  disease  yichling  as  lUe  general  UenliU  bccomer' 
iinpittved. 

OsYciiTA  is  a  disease  of  the  nnils  dependent  on  inflnmrnatton  of  tW| 
matrix  ;  It  occurs  under  two  forma,  tlie  nhnplt*.  i\ni\  th*^  sprrific. 

In  Simple  Onychia  there  arc  redne^A,  heal,  and  sirelliiiu:,  iif*n.ally  n| 
one  i^ide  o\'  the  nail,  in  the  angle  of  the  tissue  in  whieh  it  is>  iin)>lanir't| 
there  is  discharge  of  pus,  and  the  nail  gradiudly  loosens,  lieorocs  liark 
coloretl,  somewhat  shrivelled,  nnd  may  eventually  he  thrown  o(f.  a  nti 
nail  making  its  appoaranee  helow,  which  commonly  assumes  a  v>i 
thickenef)  and  ni;^geU  dhape.  This  distfa»e  usually  resuUa  from 
degrees  of  violence,  ae  the  running  of  thoriks  and  splinters  into 
fingers. 

The  Treatment  consists  In  subduing  inflammation  by  local  antipliU 
gislics,  jfoultiring,  Ac.,  nnd  watching  the  growth  of  the  new  nail,  "hid 
Uiwy  be  Homelimea  usefully  direeled  by  the  application  of  a  layer  of  waj 
Specific  Onychia  is  a  more  serious  affection,  and  U  often  dc|>eDtif( 
on  injuries  inflicted  on  the  finger  iu  a  sypliilitic  or  cachectic  condill*, 
of  Ihe  Kystcm.  In  it  a  dusky-red  or  livid  inflnmmation  tnkes  place  ai  tt 
sides  or  root  of  the  nail ;  ulceration  is  set  up,  accorapitnied  by  the  th 
charge  of  sanious  and  very  fetid  pus ;  and  large  loose  granulations  spriit 

up  at  its  root  and  sides,  40  that  the  end 
the  toe  or  flnger  that  is  ntfected  (ai 
is  most  commonly  cither  the  great 
thnndi,orthe  index  finger)  becomes grcitl 
enlarged  and  bulbous  in  shape.     The 
then  shrivels,  becomes  lirown  or  black,  ai 
peels  off  in   strips    (Kig.   .HJ2) ;   afXer  il 
seprtralion,  thick  epidern»ic  moAses,  fori 
ing  abortive  attempts  nt  the  pnxiuclioD 
A  new  nail,  arc  deposited  at  tlie  ba»e 
sides.    In  Ihe  yrfo/wen/, both  local  nnd  constilutionuhneansare  rvqiiii 
Tlic  first  and  most  essential  point  is  to  remnve  tha  naii^  either  in  win 
or  part,  as  it  acts  as  a  foreign  budy,  and  prevents  the  henling  of  th(^  *u 
face  from  which  it  springs;  the  ulcer  nmy  then  be  treated  with  iodof-'f] 
or  well  rubbed  with  the  nitrate  of  silver,  and  dre&svd  wiih  bind 
Colics  recommends  fumigating  it  with  a  mercurial  csndlc.  made  1>J 
ing  a  drachm  of  cinnabar  and  two  ounces  of  while  wax  together. 
conHfittittonaltt'eahnenl  consists  of  means  calculated  to  improve  the  getn 
ral  health  ;   with  this  view  Sir  A.  Coo^ht  i*cconunends  calomel  and  opim 
1   have  gei»erally  found  liichloiide  of  mercury,  with  sarsapariila  or  cU 
chona  the  most  useful  rcnie<ly. 

iNonowixG  OP  THE  Xail  is  an  extremely  painful  and  tTOUblesorac 
tion,  principally  occurring  in  the  great  toe^  and  brought  about  by  w< 
ing  pointed  shoes,  by  which  the  sides  of  the  so|X  purl  of  the  toe  »i 
pressed  upon,  ontl  made  to  overlap  the  edge  of  the  nail.     An  ulcer  Iu 
forms,  the  liahility  to  which  is  greatly  increased  by  the  nail   being  ci 
square,  so  that  the  flesh  presses  agninnt  a  sharp  and  projecting  corntfi' 
it;  this  ulcer  secretes  a  feli<l  saniuns  discharge,  and  large  gianu 
are  thrown  up  b^-  it.     The  consequence  is  inability  to  walk  or  eveaJ 
with  comfort. 

Trealmt^nt — Vorious  plans  have  been  devised  with  a  view  of  mw*i 
the  edge  of  the  nail,  partially  removing  it,  and  pressing  a&i 
Btructurea,     I   have  never,  however,  seen  much  permanent  bii 
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from  any  of  these  monns;  and  the  only  method  lliat  is,  I  tJiink,  really 

•serviceable  to  the  pntirnt.  is  the  remov»l  (if  tliu  wholr  n;iil.  As  thiw  ope* 
rAtioii  is  an  excessively  pninful  one,  the  patient  should  be  ana^Rthetined 
.  with  nitrnna  oxide,  or  the  matrix  should  l)e  rendered  insensible  by  tlie 
ellier-spiAy.  Tlie  Surgeon  liokU  the  diseased  toe  in  bia  left  hand,  and 
running  one  lilade  of  a  stron*;  sbarp-pointed  pair  of  scissors  under  the 
nail  up  to  its  very  root,  he  euls  through  its  whole  lengtli,  and,  removing 

kibe  scijisors,  seizes  first  one  half  and  then  the  other  with  a  pair  of  dia- 
ser.ting  forceps,  and  twists  them  away  from  llieir  attaehraents.     The  raw 
sui'faco  lel'l  is  covered  wiih  water-dressing,  and  S|>i'edily 
throws  out  granulatious  which  form  the  nidimeiiis  of  u 

tnew  nail.  The  new  nail  usually  grows  sirniiiht  and 
Leallhy.  In  some  rare  cases,  however,  1  have  seen  a 
faulty  direction  assumed  by  it.  Avulsion  of  the  toe-nail 
is  usually  unattended  by  danger.  J  was,  however,  once 
called  ii|Mui  to  amputate  a  foot  for  gangrene,  wldrli  had 

I  followed  the  operation  performed  on  nn  elderly  person. 
UtPKRTROPHY  OP  ToK-XAri.. — Occasionally  from  neg- 
lect the  toe-niiil  may  hfcome  enormonsly  bypertrfiphiefl 
and  twisted,  looking  more  like  a  hnrn  than  a  nnib  at*  in 
Ihe  accompanying  drawing  ( Kig.  3:23),  taken  from  a  pa- 
tient in  whom  the  nail  had  tK'en  allowed  to  gr(»w  uncut 
for  twt'Uty  years,  producing  complete  lameness.  I  re- 
!.     moved  the  nail  whole  by  avulsion,  and  a  sound  and  useful  foot  resulted 
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ICiiELoiD  and   Fibro-varcllah  Ti  witRs  of  the  fekin   are  semi-raaliir- 
nant  gruwibs  situated   on   Che   trunk  and  extremities,  usually  flat  and 
expaurled,  oval,  round  or  irregular  in  shape,  slightly  elevated  above  tlic 
surlate  of  the  skin,  and  commonly  occurring  in  otherwise  healthy  indU 
.      viduals.     They  may  remain  stationary  for  years,  but  not  uncommonly 
have  a  tendency  eventually  to  ulcerate,  to   bleed,  and  to  assume  a  sort 
JA  of  malignant  acli(Hi ;  at  (»lher  times  they  extend  slowly,  without  ulcera- 
V  tion,  m(>viiig  forwards  as  it  were  u|H>n  the  skin,  the  part  over  which  they 
^^  have  passed  assunnng  much  the  appearance  of  the  cicatrix  of  a  burn, 
being    red,  contractc<l,   drawn    in    to^vards    the   centre,   and    wrinkled. 
Closely  allied  to  these  are  those  fibro-plasiic  growihs  that  have  u  ten- 
dency to  sprout  up  in  scars,  constituting  the  Warty  Tumors  of  Cioa- 
trioes,  described  by  Ca?sar  Hawkins.     This  morbid   condition  appears 
^^  to  be  simply  an  abnormal  increase  in  the  activity-  of  the  development  of 
^K  the  cicatricial  tissue,  which  springs  up  with  great  luxuriance.     They  aro 
^M  ipecially  apt  to  follow  the  irregular  cicatrisation  of  burns,  more  particn- 
^m  larly  in  chihlren.     1  have,  however,  seen  them  in  the  adidt,  occasioned 
^m  both  in  this  way  and  by  the  irritation  of  a  bli.^ter.     The  warty  cicatricial 
H  tissue  chiefly  develops  on  the  chest  and  neck,  an <t  is  commonly  attended 
H  by  much  itching  and  tingling,  often  of  n  most  distressing  character.     It 
^m  is  very  vascidar.  bleeding  freely  when  incised. 

^M  Trfotmtnt. — These  various  forms  of  tumor  should,  if  possible,  be 
^K  extirpaletl  enrly  l>y  ihe  knife,  as  they  do  not  appear  to  be  amenable  to 
'  any  ct»u8tilutional  or  local  treatment,  and  have  certainly  a  disposition 
to  tnalignanl  degeneration.  As  there  is  a  great  tendency  to  local  recur- 
rence of  the  disease  after  removul.  it  should  be  widely  exfise<l;  but  even 
then  it  is  likely  enough  to  return,  reqiuring  perhaps  ret>eated  operations 
before  the  patient  can  be  freed  from  it. 
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Luprs. — Under  the  term  /m;iu^,  various  simitle  B|feL'ific  seini-malijinanfl 
and  tniilijinRnl  atfectionH  of  the  skin,  of  ver^'  difTereiit  kimU,  are  itiuiJ 
moiil}'  inc'liKliiil ;  indeed,  the  distincl'ions  between  Uipiis  and  lUe  di&nMM 
forms  of  epithelial  cancer  have  not  as  yel  b^^en  well  miide  out;  and  i\m 
term  *Mu|ius'*  is  rattier  loosely  applied  to  all  rapidly  destruelive  formfl 
of  chronic  ulceration,  oiore  espooiully  when  Bffeciing  the  skin  of  tlir  rac«l 
There  are  three  forms,  at  least,  in  which  tlie  tliseases  included  tinder  Llitj 
term  lupus  nmy  make  their  nppearnnee:  1,  as  a  supcrflcinl  atfecli^^H 
the  Kkin,  not  attended  by  ulceiation,  but  uooompunied  by  importaaMH 
ci&l  and  destructive  chnngesin  its  tissue:  this  is  the  Lupua  Non-eiHeOl 
of  some  writers;  2,  as  the  Lupus  Exodens,  a  disease  of  a  rapidly  de»»liu« 
tive  character,  not  only  eroding  superlicinlly,  btit  destroying  the  iiH«*tiefl 
deeply;  3,  as  a  slowly  ulcerating  form  of  the  disease,  givini^  rise  to  Dm 
different  varieties  of  Lupoid  or  Rodent  Uker,  These  various  forms  tm 
lupus  are  most  commonly  sealed  on  the  face  or  neck,  hut  are  occos-iobJi 
ally  met  with  on  other  parts  of  the  body,  as  upon  the  limbs  or  trunk. 

1.  Lupus  Non-exedens  appears  in  the  shape  nf  a  red  pntch  on  Uml 
skin,  covered  by  fine  branny  epidermic  desquamation;  it  may  rcmiiia 
BtHtionary  for  years,  or  slowly  spread  over  a  great  extent  of  «^iirfaA-0 
]}roducing  contraction  of  the  skin,  with  wrinkling  and  <lrawing  in  of  till 
features,  and  much  stiffness  in  their  movements.  The  integiHHH 
affected  by  it  may  be  in  one  of  two  states;  it  may  either  conttniM^H 
irritable,  and  branny,  having  the  appearance  of  a  ihin  cicatricial  t?M«fl 
and  in  this  way  the  greater  part  or  the  whole  of  the  face  may  be  alle4.'tei|| 
or  it  may  leave  u  tinn,  while,  smooth,  and  depressed  cicatrix,  exaciln 
resembling  that  produced  by  a  burn,  along  the  anterior  margin  of  wliicd 
the  disease  slowly  spreads,  iu  the  form  of  an  elevated  ridge  compoMHtoi 
soft  bluish-white  or  reddi>ih  tubercles.  1 

2.  Lupus  Sxedens,  or  the  more  deeply  ulcerating  form  of  the  diM 
ease,  may  begin  in  two  ways,  with  or  without  the  existence  of  a  tubcrckl 
on  the  skin.  It  is  moat  coramotdy  seated  on  the  no:se,  beginning  hfl 
ulceration  of  the  mucous  or  muco-cutaneous  surface,  without  any  pri^cnfll 
sory  tubercle  as  in  the  lupoid  ulcer,  surrounded  by  redness  of  a  viol«fl 
or  dusky  hue,  and  attended  by  much  inflammation,  swelling,  pain,  anffl 
coryzft.  Tlie  ulcer  is  at  first  covered  by  a  thitk  scab;  a*  this  si-pAmU-u 
the  sore  extends,  and  oflen  rapidly  destroys  one  or  both  nlic,  the  tipJ 
and  columna }  after  this,  the  destructive  action  usually  ceases  for  &  tiuiflj 
the  sore  crusting  over  with  greyish,  hard,  and  adherent  8cai>s;  but,  Ifl 
not,  it  may  go  on  eroding  one  half  the  face,  pro<lucing  a  frightful  rugm>J 
looking  cavity,  and  exposing  and  destroying  the  bones  and  large  cmHH 
of  the  lace.  1  l}elieve,  however,  that  of  these  forms  of  disease,  that  4^H 
is  limited  to  the  nost-,  and  that  which  extends  widely  over  and  thmu^n 
the  lace,  essentially  differ  from  one  another.  The  first  is  generally  of  m 
Scrti/ulouH  character,  in  fact  consisting  of  strumous  ulceration  id  onetifl 
the  extreme  parts  of  I  he  hotly,  the  vitality  of  which  is  l>elow  its  norioH 
standard,  and  usually  occurring  in  young  (x'rsons,  e8[)ecially  in  woreofl 
from  eighteen  to  twenty-five  years  of  age.  A  second  variety  is  of  Syph^ 
lilic  origin,  being  one  of  tlie  most  serious  forms  of  remote  leriiAry 
syphilis;  and  the  third  is  the  true  Lupoid  or  rodent  ulcer,  J 

The  nirtnuottfi  form  of  lupus  exodcns,  that  which  destroys  merely  tllfl 
extremity  of  the  nose,  is  commonly  rapid  in  its  progress,  the  part  nppt'ftM 
ing  to  melt  down  under  the  disea^e,  so  that  in  the  court*e  of  a  few  wi-vklj 
the  whole  of  the  organ  is  destroyed,  lu  other  casea  it  is  very  sIoM 
occupying  perhaps  many  years,  ami  partaking  somewhat  of  the  rvd^M 
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Flff.  831. — C«U«  from  Lopoa  tt(iB-ex«4«a«  of  lh«  STmIc. 


I 


(run ny  form  of  lupus  non-exedens.  *  Occasionally  it  is  evidently  aseo- 
Iciatcd  with  and  dependent  upon  tlie  syphilitic  taint,  and  ought  then  to 
^be  considered  ralher  as  a  variety  of  local  sypliilia  in  a  strumous  consti- 
tution than  as  a  distinct  affi'tlion. 

Microscopic  Structure. — It  ii  not  often  that  we  have  an  opporta- 
nity  of  examining  loieroscopically  the  atructure  of  the  less  active  forma 
of  lupoa.  Some  time  ago,  how- 
ever, I  removed  by  excision  a 
patoh  of  lupus  non-exedens, 
which  had  existed  fur  fourteen 
3'eara  under  the  chin  of  a 
woman  a^ed  thirty,  wi;o  was 
otherwise  in  good  health.  On 
examination,  it  was  found  to  ho 
composed  of  large  celU  mnuy 
times  largtT  thau  hlood-diaea, 
having  cleiir  nud  mvy  distinct 
cell-walls,  and  well-marked  re- 
fracting nurlei.  There  were 
some  cells  clear  and  globular, 
without  nuclei ;  others  were 
fusiform  and  elongated,  with 
nuclei,  evidently  undergoing 
fibru- plastic  transformation 
(Fig.  324).  Molecular  movement  was  very  distinct  in  one  of  these 
globular  cells.  The  mass  of  skin  appeared  to  be  converted  into  granular 
matter,  intermixed  witti  these  cells. 

The  Diagnosis  of  scrofulous  lupus  is  not  always  easy,  the  disease 
beiu^  Hpecially  apt  to  be  confounded  with  some  forms  of  impetigo,  with 
syphilitic  tulwrcles  and  sores,  and  with  cancer.  From  impdigo  it  may 
be  distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy 
orasts  characteristic  of'tlns  ntfcetiou,  as  well  as  by  the  less  extent  of 
surface  implicated,  and  the  deeper  and  more  eroding  form  of  the  lupoid 
ulceratiou.  From  syphilitic  disease  of  the  akin  tlie  diagnosis  is  not 
Always  practicable,  inasmuch  as  true  lupus  may  occur  as  the  result  of 
ostitutionnl  syphilis.  In  other  cases,  the  history  of  the  atfection,  the 
mitution  of  the  disease,  and  the  absence  of  intervening  secondary  mani- 
BtaliouH,  make  it  easy  to  distinguish  one  from  the  other.  From  epithe- 
lal  cancer^  lupus  cannot  in  some  cases  be  diHtinguished;  the  two 
'ections  indeed  being  closely  blended  together,  and  being  scarcely 
recovnisabtc  as  distinct  diseases. 

The  Treatment  of  lupus  depends  in  a  great  measure  upon  the 
variety  of  the  disease  with  which  we  have  to  do,  and  the  constitutional 
condition  attending  it,  and  calls  for  the  employment  not  only  of  local 
ut  of  general  remedies. 
In  LnpuH  Non-exedens  we  may,  if  the  disease  be  limited,  excise  the 
patch  and  he.al  the  soro  tliat  results  by  granulation.  Not  unfrequeutly, 
however,  the  cicatrix  is  apt  to  undergo  fibro-vascular  degeneration.  If 
recourse  be  not  had  to  excision,  on  account  of  the  extent  and  superficial 
<3haracter  of  the  disease,  it  is  useless  to  attempt  to  destroy  it  by  caus- 
es. In  every  case  in  which  I  have  seen  these  tried,  they  have  failed  in 
eflTecting  a  cure.  In  some  instances,  however,  the  application  of  a  strong 
solution  of  the  nitrate  of  silver  to  the  morbid  surface  will  induce  a 
healthier  action;  though  in  the  majority  of  instances  local  applications 
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of  a  soothing  kind  can  Alone  be  borne.     Lotions  containiDg  g;1yc«riii 

are  especiuUy  useful,  ns  they  prevent  the  aurfuce  from   lieooniing  tin 

nnd  harsh.     If  the  disease  be  situated  on  the  fucc,  care  should  l*u  takj 

to  avoid  exposure  to  cold  witkIs,  dust,  etc.      In   the  ronMitulional  trra^ 

mrnt,  the  avoidnnee  of  stimulants  of  all  kinds,  the  use  of  a  hl.inri  fti«t 

and  the  employment  of  some  of  the  preparations  of  arsenic,  will  H 

found  to  he  the  most  likely  means  to  effect  a  cure.     Imleed,  arsenic  mirf 

be  considered  the  great  remedy  in  this  disease;  the  liquor  arseuicalia,  4 

the  iodide  in  combination  with  small  doses  of  biniodide  of  mercury.  »! 

be  found  extremely  useful ;  Donovan^s  solution  U  also  cnosl  beneficial  3 

many  in8tnnccs.  i 

The  treatment  of  Lupua  Eredentt  must  have  reference  to  the  ronxf^n 

tiunal  condition  in  which  it  oecurs;  if  this  lie  of  a  strumous  ebaracifl 

the  administration  of  cod-liver  oil  anil  the  iodide  of  potassium,  withi 

nourishing  diet,  will  be  moHt  serviceable;  in  a  syphilitic  LMUittituliud 

the  remedies  that  are  applic4ible  to  the  cure  of  tertiary  syphilis,  suih  ^ 

the  percliloridc  of  mercury  and   Donovan^s  solution,  are  es^Hjcially  u4( 

Inl.      In    many  cases    also    in  which  there    can    l>e  uo  suspicion  nfj 

S3'philitic  taint,  these  preparations  of  mercury,  as  well  as  the  iodides  d 

the  suD)e  metal,  may  be  administered  empirically  witli  great  ndvantad 

The  liquor  arsenicalis,  or  the  combination  of  arsenic,  iodine,  and  uiercu^ 

that  exists  in  Donovan's  solution,  or  that  is  containcl  in  a  pill  co^ 

posed  of  one-sixth  of  a  grain  of  iodide  u(*  arsenic  and  one-twell'lh  of] 

grain  of  biniodide  of  mercury,  as  recommended  by  A.  T.  Thom«on.  hi 

appeared  to  me  to  be  exiremely  beneficial,  and  in  many  cases  ccrlaifll 

exercises  n  roavked  iufiuence  in  arresting  the  disea&e.     \Vbilst  the  d 

tient  is  undergoing  a  course  of  these  remedies,  much  attention  requifl 

to  be  jmid  to  his  diet,  cbithing,  and  general  hygienic  conditions.  j 

In  the  local  treatment^  the  llrst  tiling  that  requires  to  be  done  is  I 

subdue  inflammntory  action  and  irritation,  by  leeches,  emollient  loliooj 

and  opiate  or  henbane  poultiees.     As  this  subsides,  the  progress  of  ih 

disease  will   usually  be  arrested  for  a  time  at  least;  and  then,  by  11 

npplicatiou  of  the  nitric  acid,  chloride  of  zinc,  or  the  acid  nitr»tc  i 

mercury,  to  the  surface,  a  more  healihy  action  may  be  set  up«  and  t| 

sore  be  made  to  cicatrise.     Gi'eat  mischief,  however,  may  result  if  Ul 

caustics  be  applied  too  early,  or  if  irritating  ointments  Ik*  ut»ed,  a«  tl 

deiitructive  nature  of  the  disease  nil!  then  be  augmented.     The  inflnq 

matory  redness  :ind  branny  desquamation,  resembling  lupus  non-exc«le^ 

that  surround  the  ulcer,  may  usually  most  readily  be  made  Lo  disnppd 

by  the  repealed  apjtlicfltions  of  a  strong  solution  of  the  nitrate  ofHtlvd 

which  should  be  applied  every  second  day  by  means  of  a  camrl-hii 

brush.      The  cicatrix  that  forms   in    this  disease  is  thin,  and    bred 

readily,  giving  way  on  exposure  to  cold,  or  on  the  occurrence  of  conJ 

tuiionnl  dcrangenicnt.     The  patient  shoidd,  therefore,  for  some  lcng|l 

of  time  after  recovery,  lie  careful  not  to  expose  himself  to  any  m*^ 

influences.     In  the  more  rapiiUy  spreading  and  worst  forms  of  tu|i^ 

exedens,  that  horrible  disease  termed   by  the  older  Surgeons  ^Noli-i<| 

tangere,"  nothing  can  be  done  beyond  the  relief  that  is  afforded  by  t| 

n<)mini»tr:ition  of  opiates,  an<l  of  a  general  se<laiivt*  plan  of  ireaiment. 

3.   Rodent  Ulcer  is  one  of  those  remaikalile  ailei-tions  that  stai 

nddwny  lietween  simple  and  malignant  diseases;  being,  so  far  oj  cd 

stitutioual  causes  or  secondary  complications  are  concernetl,  apparrnfl 

of  a  simple  nature,  while,  to  a  certain  extent,  in  regard  to  alructud 

condition  and  entirely  in  respect  to  local  elfects,  it  is  of  a  maligrui 
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Pir  3». 


'Ro<I«tit  nicer  nf  b&ek  or  haml. 
Anipauiltm. 


character.  Tlie  <li»onse  is  especially 
chai'flcierUed  by  its  slow  |trogrc8s,  by 
iU  eroding  nature,  and  by  the  ii]i|>OHsi. 
bllity  of  henlinj;  it  by  all  ordinary 
tnetbods  of  treatment.  It  is  essentially 
a  disease  of  advanced  age,  seldom  be- 
ginning- before  4f)  or  50.  Its  duration 
is  in  any  given  ease  indefinite;  Keldom 
less  llinn  five  or  six  years,  occasionally 
extending  to  twenty  or  thirty.  It  af- 
fects individuals  of  eitl»er  sex  indis 
criinlnately J  an<l  nsnally  occurs  in  per- 
sons who  are  otherwise  jferfeclly  healtliy. 
The  health  also  is  not  influence*!  mate- 
rially, if  at  all,  by  its  long  duration.  I 
have  seen  persons,  who  have  been  victims 
to  it  for  more  than  twenty  years,  in  np- 
part-ntly  robust  health.  Bui  it  is  event- 
ually and  inevitably  fatal,  unless  removed 
by  operation. 

It  may  affect  any  part  of  the  head, 
face,  or  extremities.  Tlie  face  is  its  seat 
of  election,  espcciMlly  in  the  upper  parts, 

such  as  the  forehead,  tlie  side  of  the  nose,  the  inner  anale  of  the  eye,  or 
the  temple.  It  spreads  simply  by  continuity  of  tissue,  never  by  dis- 
seminated local  (»r  by  secondary  df[»o»it?s.  It  may  invade  all  tis^iUCis; 
the  skin  primarilyf  the  piiiim  of  the  ear,  the  ahe  and  sepluin  of  the  nose, 
Ibc  parotid  gland,  the  conjunctiva  an»l  the  eyel<aU.  It  is  especially 
destructive  to  bone  when  once  it  attacks  it,  and  will  spread  deeply  into 
the  cancellous  structure,  as  of  the  head  of  the  tibia  or  the  diplob  of  the 
skull.  It  erodes  and  eats  away  the  bone,  without  caries  or  necrosis. 
It  may  penetraie  to  the  dura  mater,  and  invade  the  brain.  It  pro- 
gresses, however,  by  preference  supertbially,  not  in  depth  ;  hence  it  is 
sidom  attended  by  liffimorrha-ie,  even  in  the  more  advanced  stages, 
'be   neighboring   lympliatic   glands   do    not    become   implicated,   and 

•ondary  visceial  deposits  are  never  met  with.  As  the  uleeralion  ex- 
tends, there  is  often  a  tendency  to  imperfect  cicatrisation  on  one  margin, 
whilst  the  disease  is  making  progress  at  the  other.  It  always  coinmcnces 
in  the  akin,  usually  on  healthy  integument;  but  occasionally  it  prima- 
rily affects  a  portion  of  the  skin  which  is  the  seat  of  some  cbroutc 
cUauge  of  strucitirc,  as  a  mole,  a  wnrt,  or  a  scar. 

Hymptoinn. — In  whatever  situation  ii  begins,  its  first  appearance  is  in 
the  shape  of  a  tubercle  or  hard  pimple  of  a  brownish-red  color.  This  is 
rotist  commonly  seen  on  the  side  «if  the  nose,  on  the  mouth,  or  on  the 
check.  Thin  tubercle  ulcerates  slowly;  and  then  the  disease  extends. 
Moore,  to  whom  we  arc  indebted  for  a  moNt  lucid  account  of  this  terri- 
ble affection,  lays  especial  stress  on  its  commencement  in  a  hanl  wart, 
And  its  continued  extension  by  a  hard  margin.  This  ulcerated  tul)erolc 
becomes  covert-d  by  a  scab;  biit^  as  the  process  of  destructive  ulceration 
progresses,  the  sore  becomes  toolarge  to  be  covered  by  a  scab,  and  an  ulcer 
is  left.  The  ulcer,  which  constitutes  the  disease,  and  is  the  true^AwpHtt," 
or  '^  Noli'me-tanfjfrf^^  of  tlie  older  autliors,  presents  the  following  charac- 
ters. It  is  depressed  slightly  below  the  surface,  is  of  a  pale  pink  color, 
with  A  furrowed  rather  than  a  grnnul.-tliug  surface,  resembling  by  its  fui^ 
rowed  smoothness  an  irix*gnlar  biycr  of  pink  wax,  and  is  usually  painless, 
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except  where  cicnlrisin^.      The  ulceration,  somotimea  ranntog  on  Un^ 
rnpidly  for  the  margin,  invades  and   destroys   it  in  partK,  cicniriiil 
iiUL'quHlly  and   UDbfulthily ;  in    other  oases  it  leaves  in  its  advuuce 
track  of  bluisli-reddiHli-wtiile  thin  cicatrix,  wliicli  in  apt  U>  he  agnia 
vaded  and  destroyed  by  iresh  deposit  of  the  liipt>id  tubercle.     In  fact, 
its  ulcerative  progress  and  eroding  action,  it  destroys  its  own  in'Iura 
margin,  eats  awny  its  own  morbid  deposit  more  rapidly  than  it  can 
rtfnrmed,  and  so,   here  «nd  there  reaching  healthy  tissues*,  allowg 
opportunity  for  cicatrisation  to  take  place  on  one  side,  whiUt  it  is  p 

greasing  on  another.     The  cicatriecB 
altogether  unstable,  and  are  liahte  to 
broken  down  by  these  renewed  invasi 
of  the  disease.      Whether  it  be  fast 
slow,  the  course  of  the  disease  is  alwAj« 
progressive;    more   rapid    in    the    sk 
more  slow  iu  the  bones  and  teas  vaaca 
tissues,  as  those  of  a  cariilaginou» 
fibroid  character;  the  pinna  i»f  the 
the  sclerotic,  aiul  tlie  supturn  of  the  noM, 
for  instance.     When  it  attacks  honci,  i( 
perforates  them,  and  sinks  deeply  in 
their  sot'Lcr  parts.  Moore  hus  noticed  U: 
the  morhid  growth  in  front  of  the 
vancing  disease  is  always  most  elea: 
marked  in  cancellated    bone — in  the 
ploe,  for  instance.     The  soft  part» 
mediately  contiguous  to  the  disease 
perfectly  healthy  and  uninfiltrated;  % 
there  is  never,  even  after  msny  years  of  progress,  any  sign  of  aecoiidi 
affccrnm  of  the  lymphatic  glands.     Unless  the  prf>gress  of  this  ulcer 
arrested  by  treatment,  it  is  never  interrupted,  but  will  terminate  iu  t 
death  of  the  patient.     This  fntal   termination    may,  however,  Iw  I 
deliiycd.     The  accompanying   Fig,  320  is  from   a  patient  of  mine  w! 
had  .siiflVrcd  from  the  disease  for  nearly  thirty  years,  but  who  was  to 
appearance  in  perfect  health,  although  tlie  skull  was  perforated,  the  d 
mtiter  exposed,  ami  tlie  pulsation  of  the  brain  tlibtinctly  visible. 

/>tVif/n(>m. — Thedingnosis  has  to  be  made  from  Eptthclionia,  Syphl' 
and  Lupus.     Tlie  distinction  from  ordinary  epithelioma  is  often  at  fi 
difhcutt;  but  in  the  later  stages  the  absence  of  glandular  affection, 
small  amount  of  growth  compaixnl  to  the  ulceration,  and  the  proloo 
course  of  the  caK-,  render  the  diagnosis  easy.     From  tertiary  syphttti 
is  clearly  distinguished  by  the  duration  of  the  case.     In  syphilitic  ul 
ntion  '^the  rate  of  destruction  is  measured  by  weeks;  in  rodent  can 
by  years.''     There  is  also  an  absence  of  nil  <»ther  signs  of  constitutioni 
syphilis.    From  ordinnry  Ivpus  it  is  distinguished  by  the  age  aud  healt 
constitutional  stale  of  the  patient,  by  the  singleness  of  the  ulcer,  fl 
the  altsence  of  the  pink,  scidy,  or  oidematous  skin   frequently  fou 
around  lu)'us.    Lupus  may  cicatrise  and  ceaseat  any  time;  rodent  caoo 
never  does.      Lupus  possesses   oontrnctility;  rodent  caurer  has  n 
Lupus  rarely  causes  death;  rodent  ulcer  is  always  eventuidly  fatal. 

Pathology. — The  microscopic  characters  of  the  solid  inrtlirating  9uh>' 
stnnce  have  Iweu  examined  by  .Moore,  Ilulkef  and  C.  Warren,  all  of  wbn 
have  found  some  parts  which  presented  ap|je»ranccs  identical  with  ff 
thelioma.    Moore  found  this  in  thediploe  of  the  frontal  bone,aod  Huf 


h\  n  pnrt  of  the  globe  of  the  eye  implicnted  in  the  disen^e.  The  greater 
part  of  the  ijjrowth  prusetilM  chftracters  ditfeiing  bnl  little  from  those  of 
ordinary  ginmilntion-iissue.  Mtntre  was  of  the  opinion  that  the  growth 
corntni;nced  in  ntl  eases  in  a  pimple  identical  In  strucMire  with  epithe- 
lioma, hut  that  this  character  was  lost  as  the  growth  extended,  hut  could 
be  readily  ussnmed  again  in  ^*  certain  situations  or  in  convenient  tex- 
tures/' 

The  conftuaions  at  which  Dr.  Collins  Warren  arrives  as  Che  result  of 
bis  researches,  are,  tl»at  rodent  ulcer  is  a  form  of  epitlielial  cancer;  and 
that  it  diffl-ra  from  tlie  more  ordinary  forma  of  epithelioma  in  the  small 
Aize  of  the  cells.  The  arrantremeut  of  the^e  epithelial  cells  may  he 
tubular  and  alveolar  (Fig.  327}. 


8S7.— Y«rUHkl  8«clloti  of  Rodeot  Ulcar— a,  Epldermli  bkUt^t,  Blramm  ia.ftar  C.  Warren). 


We  have  seen  from  the  foregoing  description  of  the  disease,  that 
>denl  cancer  is  a  solid  growth,  having  no  limitation  by  a  cyst,  inflltrat- 
ig  and  9tn>er§edinif  the  natural  loxtures,  exhibiting  a  power  of  contin- 
uous increase,  infoctiug  the  adjoining  parts,  so  th:it  an  incision,  where 
^  they  appear  liealllij*,  is  yet  followed  by  a  return  of  the  diaca.sc,  and  nlli- 
^•piately  degenerating  and  disappearing,  destroying  with  itself  all  the 
^Biseuefi  which  it  had  penetrated.  On  tliene  grounds  Moore  cont'idcra 
^rfaimsclf  justiHod  in  classing  it  witli  tlie  cancers,  in  spite  of  the  absence 
^Kof  glandular  and  conRtitutinnal  infection. 

H     Hut  this  viuw  appears  to  be  open  to  doubt.     Although  it  is  impossible 

"not  to  admit  that  in  sotne  cases,  and  in  some  parts  of  most  cases,  rwlent 

nicer  ie  in  its  hintology  closely  allied  to,  if  not  identical  with,  some  of 

iilie  leas  active  forms  of  epithelioma,  yet  it  is  equally  ccriain  that  the 

freat  mass  of  the  active  part  of  a  rodent  uluer  presents  nothing  that  is 

ilructurally  cancerous,  and  that  clinically  it  differs  from  all  and  every 

iriety  of  that  di-^ejise  in  the  most  marked  manner.     We  have  abundant 

M'oof  in  other  diseases,  such  as  the  enchondromata,  for  insttmce.  that 

[hey  mjiy  difft-r  from  cancer  liislologically,  but  resemble  it  clinically  in 

»n»e  of  their  varieties.     Mny  we  not  with  Justice  see  the  converse  here: 

'iz,,  a  disease  thai  somewhat  reHemhIes  histf»logically,  but  that  differs 

every  respect  clinically  from,  a  cancerous  deposit?     Clinical  affinity 

surely  of  as  much  account  as  histological  resemblance. 

Let  us  compare  the  two  affections  in  their  leading  characters. 

In  cancer  the  disease  often  commeaces  in  early  or  at  most  middle 
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life;  tbe  rodent  uker  nlways  in  advanced  life  or  old  age.  In  ranrtr, 
tliere  is  an  active  vegetative  ontijrowtli;  in  rodent  utrer,  deHlruclion  anil 
ahsorption  of  tissue.  Cancer  usually  commences  deeply — rarely  in  the 
skin,  which  is  involved  secondarily;  rodent  ulcer  always  in  tlie  ^kin  pri- 
marily, never  in  the  deeper  parts.  Epithelioma  ever  affects  primarily 
lite  mticoua  or  muco-cutrtneous  surfaces;  rodent  ulcer,  always  the  troe 
skin.  Cancer  is  rapid  tn  its  local  progress;  roilent  alcer  is  ^Itiw  l>eyoud 
any  other  disease.  Cancer  is  often  primflrlly  multiple,  especially  when 
Bupeificial,  developing  or  rapidly  exlending  by  many  soatten^l  tuborclts^; 
rndeiit  ulcer  is  always  single,  ariuing  from  one  solitary  bturtiiig  point. 
Cancer  speedily  gives  rise  to  secondary  deposits  in  coniiguoua  struct 
lures;  rodent  ulcer,  never.  Cancer  leads  to  secondary  viscerni  deposits; 
HKlent  ulcer  never  leads  to  implication  of  inicrnid  organs.  Cnncer  ]»nv 
duces  constitutional  cachexy,  blood  changes,  and  malnutrition;  ro<lonl 
ulcer,  even  when  most  chronic,  is  usually  associated  with  perfect  henllli. 
A  cancerous  ulcer  shows  no  tendency  to  cicatrise;  a  rodent  ulcer  always 
gives  evidences  of  imperfect  attempts  at  repair.  A  cancer,  wheo  re- 
moved by  o|KTation,  almost  invariably  recurs;  a  rodent  ulcer,  if  com- 
pletely extirpated,  has  no  tendency  to  recurrence. 

Thus,  then,  in  all  essential  respects,  except  in  the  one  of  occasional 
similarity  in  structure,  so  far  as  the  haitlencd  edge  of  the  rrMlcui  ulcrr 
is  {oncerned,  the  two  diseases  are  not  only  so  dissimilar,  hut  even  so 
clinically  opposed,  that  it  does  not  appear  to  ho  justifiabio  to  group  them 
together.  It  may,  in  fact,  be  said  tliat  r<:Mlent  ulcer  is  atlieil  to,  but  nut 
analogous  to,  the  cancers;  that  It  is  more  local  and  Icks  constiiutiontl, 
even  secondarily,  than  epithelioma;  that,  although  allied  to  and  in  parta 
presenting  Sfiuie  of  the  characteriaiics  of  this  di^cancyet  it  n|iproacbc« 
much  more  nearly  the  ordinary  structure  of  granulation-tissue ;  tliat  io 
point  of  malignmicy,  indeed,  it  stands  in  the  same  ridnliou  to  epithctiomA 
that  this  latter  form  of  cancer  does  to  the  more  active  variety  of  scirrha*; 
that  there  is  just  enough  of  mnlignancy  in  it  to  prevent  the  attempts  of 
cicatrisation  from  becoming  etfectual,  but  not  enough  to  occasion  rapid 
progress  in  local  ulceration,  or  to  give  rise  to  constitutional  infecttoo. 
From  scirrhub  to  epithelioma,  from  epithelioma  to  roiient  ulcvr,  we  Uiu* 
find,  with  certain  intermediate  links  of  structural  atUnity,  ft  pr(tgreMiv< 
decadence  in  the  force  of  malignant  action. 

TreatmenL — In  the  treatment,  constitutional  roraodies  are  of  no  o«f, 
and  local  means  alone  are  to  l»e  relied  on.  Tliey  consist:  1.  in  the  ap- 
plication of  caustics;  2,  in  excision  of  the  part ^  3,  in  a  cumbinaiiua  of 
these  two  metlnwls. 

1,  The  ulcer  may  best  be  destroyed  by  the  application  of  the  chloritU 
of  zinc  paste  to  the  whole  of  its  surface.  Tlie  bent  mode  of  api 
this  is  to  keep  the  chloride  prepared  for  use  by  being  mixed  wu 
or  three  parts  of  flour.  When  wauled,  a  sutlicient  <piunlity  of  this  pow- 
der should  1)0  made  into  a  stiff  paste,  by  the  addition  of  a  little  wit-r, 
and  then  spread  over  the  surface  to  l)e  uttncke<t  by  it,  in  a  layer  of  alxjot 
the  thickness  of  a  wafer;  this  should  be  left  on  for  two  or  tbive  hount. 
and  then  removed,  the  sore  being  covered  with  a  piece  of  water-tlrea^tn^ 
until  the  greyish  slough  that  has  been  produced  has  separated,  when  tb* 
caustic  roa3*  be  reapplied  as  often  as  necesnary.  Besides  the  chh^rlde  of 
zinc,  various  other  caustics  uiay  be  had  recourse  to,  each  of  which  po*- 
sesses  some  pecidiar  advantages.  Tlie  nitric  acid  is  useful,  if  tli<i  action 
to  l>e  produced  l)e  not  required  to  I*  very  deep;  for,  as  it  hardcoft  bd'I 
coagulates  the  tissues  to  which  it  is  applied,  It  dtK's  tint,  c-on$rqucuUr 
extend  so  far  as  the  chloride.     The  acid  nitrate  of  roeixury  presvDU  tiie 
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■ainc  rvrWatitage  bs  the  nitric  aci'l  and  other  Quid  catisticn — that  it  can 

pK*  npplttKl  into  tlie  fissures  ami  hollotrs  of  the  part  into  which  the  more 

boli<l  caustics  do  DOt  penetrate,  and  is  certainly  uaerul  in  iuducin<;  a 

■heulthy  action  in  the  part,  eapecially  if  there  be  a  syphilitic  taint.     The 

notassa  fusa  and  Vienna  paste  are  uneful,  so  far    aa   their  destructive 

ni-upcrlies  are  concerned,  but  are  somewhat  uncontrollable,  and  apt  to 

bpread.     The  most  convenient  mode  of  applying  them  is  to  cut  in  a  piece 

Df  plaster  a  hole  of  the  exact  size  and  shape  of  the  ulcer,  to  apply  this 

around  its  borders,  then  to  cover  tlie  aore  with  a  layer  of  potassa  cum 

tHice,  one  line  in  thickness^  and  over    this  to  lay  on  another  piece  of 

blaster.     In  this  way  a  considerable  amount  of  caustic  fiction  may  be 

pDduced,  which  will  be  limited  to  the  exact  surface  to  which  it  has  been 

applied.     Of  all  these  escharotics,  the  preference  is  to  be  given  to  the 

Obloride  of  zinc;  its  action  is  more  continuous  and  more  controllable, 

^d  it  appears  to  give  a  healthy  stimulus  to  the  subjacent  structures. 

2.  Kxcisitm  of  the  whole  of  the  ulcer  may  sometimes  l>e  very  advan« 
lageouslr  practised,  especially  when  it  is  Httiiated  on  the  cheek,  eyelid, 
fcye,  or  forehead ;  an(i  the  gap  left  may  be  filled  in  by  some  of  those 
plastic  processes  that  will  be  described  when  we  come  to  speak  of  the 
Plastic  Surgery  of  the  Face. 

'  3.  When  the  ulcer  bus  attained  a  large  size,  when  it  is  complicated  in 
Its  outline,  and  irregular  in  its  depth,  the  question  arises  whether  sur- 
Ker^'  offers  any  resource,  or  whether  the  patient  should  be  lett  slowly 
■nd  miHcrably  to  die. 

In  these  extreme  cases  even,  something  may  be  done  to  prolong  life 
%T\(X  to  relieve  sutTering,  even  if  no  cure  be  ultimately  to  be  expected. 
Moore  provc<1  that,  unless  the  brain  be  implicated,  or  some  large  vessel 
iiivoU'cd,  something  can  usually  be  done  at  least  to  arrest  the  rapidity 
pf  the  growth.  The  method  wldch  he  adopted  was  a  combined  use  of 
the  knife  and  of  cblnrido  of  zinc.  Hy  these  means  he  removed  in  some 
Bases  the  whole  of  the  atfected  parts,  leaving  a  huge  chasm  in  the  fuoe, 
iiid  even  in  one  case  exposing  the  dura  mater  for  a  considerable  extent 
Qver  the  roof  of  the  orbit.  The  operations  were  done  on  no  regular 
plan,  the  incisions  being  rjirectcd  solely  by  the  shape  of  the  growth,  and 
Do  attempt  being  made  to  repair  the  deformity  left.  The  results  of  these 
Operations  were,  on  the  whole,  favorable.  Out  of  six  cases  three  reco- 
vered, and  the  three  others  received  decided  benefit,  but  wore  not  permo- 
pently  cured.  In  all  the  cases  in  which  chloride  of  zinc  came  into 
Retual  contact  with  the  dura  muter,  epileptiform  fits  occurred,  but  only 
of  a  temporary  character. 

When  the  diAcasc  ia  situated  in  an  extremity,  and  the  cancellous  end 
of  a  lx>ne  especially  is  involved,  as  when  it  dips  into  anil  erodes  the  head 
of  the  tibia  or  the  lower  end  of  the  radius^  amputation  would  be  the  proper 
ftnd  only  advantageous  procedure. 

When  the  disease  issnextensive,  or  so  sitnat-ed,  that  absolutely  nothing 
n  nn  operative  way  can  be  done,  the  Surgeon  must  content  himself  by 
Bovering  up  the  raw  surface  with  lint  soaked  in  glycerine  and  water,  and 
protected  by  oiled  silk. 

Ta-Sckr  of  the  Skin. — Cancer  may  occur  in  the  skin  as  a  true  scir- 
Hious  deposit.  Most  commonly,  however,  those  attections  of  the  skin 
iermed  cancerous  consist  of  the  epithelial  form  of  the  disease,  and  are 
nsuHJIy  seated  about  the  lips,  face,  and  scrotum,  or  at  the  orifices  of  the 
IDUcous  canals  ;  these  we  have  already  considered  gcr»erally,  and  shall 
liave  to  revert  to  tbem  more  fully  when  treating  of  the  special  atfectious 
of  these  parts. 
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True  cancer  of  the  skin  mRj*  occur  In  three  forni**:  1,  as  the  Inrlnrn 
Wart  of  a  scirrhous  character,  Bpecially  described  by  8car|m  :  2.  as 
rhous  Infiltration  and   ?'nni;u8  ;    or  3,  as  Ulcers   which,  priranrily  ori< 
nating  from  local  initalion  of  a  simple  kintl,  may,  by  the  pei-»iplcnc<* 
this,  assnme  n  truly  cunceruus  charHcter  ;  thus  i  have  st'en  the  scrotnoi 
and  tlie  ncighl>orliood  of  the  apertures  of  tislulse  in  pcrinteo,  in  a  ciue  of 
old-standing  disease,  become  converted  into  a  truly  scirrhonn  mABK. 

Cancer  of  the  skin  is  apt  lo  aftsnme  a  melanotic  character,  oirinfrto 
the  large  development  in  it  of  black  pigmentary  matter.  Closvly  %\U<A 
to  it  in  appearance,  if  not  in  histoloj^ical  stnicturc,  is  that  most  inahg- 
n&Dt  disease  (seep.  752)  Melanotic  Sarcoma,  which  maybe  dcvelo|K»d 
in  connection  with  the  integumentary  structures.  1  have  met  with  two 
instances  of  late  of  this  diseitst^one  on  the  foot,  ihe  other  on  ihe  hand, 
of  ladies  both  above  seventy  years  of  age.  The  disease  way  readily  U 
removed  by  ciiustics  or  the  knife.  Some  time  after  removal  in  boili 
cases,  brownish  black  patches  looking  tike  stains  with  Indinn  ink  &p> 
peared  on  the  skin  in  the  ncighborli'HJd  of  the  cicatrix.  These  grailn' 
ally  developed  into  new  deposits.  In  or»e  case  hundrt'ds  of  these ftirmcJ 
up  the  leg,  varying  in  size  from  a  pea  to  a  filbert.  They  slowly  uloc^ 
ated  an<i  destroyed  life  probably  by  sccontlary  visceral  deposits  after 
a  period  of  about  four  years  from  the  primary  mauifeatatioo  of  Ibe 
disease. 

1.  The  SoirrhouB  Wart  is  usually  of  the  natural  color  of  the  nkin, 
but  sometimes  of  a  rrdilisli  or  daik-^reyish  hue,  hard,  and  somewb&t 
irregular  in  shape  It  mny  remain  for  a  Irmg  time  stationary,  but  nt 
last  ulcerates  and  spreads  rH|)idly,  giving  rise  to  vast  tieetruction  of 
parts;  the  ulcers  formed  by  it  presenting  the  charncters  of  caDcer,  with 
a  hard  ba^ie,  everted  ed'/os,  and  Ui\\\  surface. 

2.  The  Infiltrated  Cancer  of  the  Skin  otTurs  in  the  form  of  aflat. 
dark,  irregularly  dt;fiiied  indui-ation  which  scabs  over  with  dark,  riijuirl. 
greyish-brown  incrustutious,  having  hhooting  pains  in  and  arounil  il« 
and,  after  remaining  stationary  perhnps  for  years,  runs  intn  alccrnlMiti* 
and  rapidly  destroying  tiie  parts  it  aiTccts.  After  ulcoi*ntion  ha^  hveo 
set  up,  the  paticnt^s  life,  according  to  Walshe,  in  seldom  prolonged  \^ 
yond  two  3'ears,  Enciyhalnid  Cnncer  of  the  skin  is  of  rare  occnrrtnrr, 
but  occasionally  forms  large  fungatiug  masses  aprouttag  from,  and  sotell 
connected  with,  this  tisane. 

3.  Cancerous  Ulcers  of  the  Skin  may  arise  from  any  locnl  Irrttt* 
tion  ;  or  an  unhealthy  and  specific  action  may  be  set   up  in  an  old  «C!tf 

or  ulcer,  aird  cause  it  to  assuraeartn- 
cerouB  character  iKig.  a28i.  TlieHt 
cancerous  ulcers  may  indeed  wciir 
upon  almost  any  part  of  tliclfxly; 
J  have  seen  them  on  the  bat.k, hrc»«t, 
Gngers,  hand,  tliigii,  and  sole  of  *Ue 
foot.  They  are  flat,  grey,  or  Bloii^hv* 
looking,  often  with  large  warty  ^ 
nulatiouH  and  protuberant  masnev,  ft 
good  deal  of  induration  aWul  lli^mt 
and  but  little  discharge.  Their  structure  is  usually  that  of  scirrl(D*i 
but  not  infrequently  melanotic  growths  and  m:idses  of  melanomn  arf 
develo{>ed  in  them,  and  the  neighboring  epidermis  ma}*  be  bbick  In 
palolics  from  melanotic  de[>08its. 

The  Irvatment  of  cutanvous  cancer  consists  in  its  excision,  or  in  •■»• 
putatiou  of  the  limb  alTected.     Its  removal  by  excision,  whether  Id  tli« 
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form  of  wart,  crust,  or  nicer,  should  be  effected  as  soon  as  its  trne  cha- 
racters hnve  declftred  themselves;  provided  it  be  of  such  a  size,  and  so 
situate*)  Hint  it  can  be  freely  i^emovcd  with  a  sufficient  stratum  of  sub- 
jacent healthy  parts,  and  a  wide  border  of  surrounding  skin.  Should  it 
be  BO  sitUAlcd  that  its  excision  through  surrounding  healthy  tissue  is 
not  practical»le,  the  limb  must  be  amputated,  as  was  done  in  the  case 
depicied  iu  Fig.  3*^8.  In  such  cirourastancoa  the  limb  may  be  removed 
at  DO  great  distance  above  the  disease;  it  not  being  necessary,  as  in 
coses  of  esncer  of  the  extremities  whore  the  bones  are  affected,  to  allow 
a  joint  to  interveue  between  the  seat  of  operatioa  aud  the  malignant 
growth. 


CHAPTER  XXXVIII. 

DISEASES  OF  THE  NERVOUS  SYSTEM. 
NEUBITI8. 

nflammation  of  the  Nerves,  or  rather  of  the  ncurilemmu,  is  not 
of  very  uufrequt-nt  occurrence,  being  usually  the  result  of  rhouninlism, 
of  wuuiids.  or  of  strains.  When  neuritis  is  rheumatic,  it  principally 
alfccts  the  nerves  of  the  face  and  the  lower  extremity. 

Symptoms. — These  consist  of  tenderness  on  pressure  along  the  course 

•of  the  nerve,  and  severe  continuous  pains  running  along  its  trunk  and 
ramifying  along  its  branches,  with  occasional  violent  exacerbations, 
,  e8|>ecially  on  moving  or  touching  the  part,  and  at  night ;  there  are  ut^uully 
swelling  along  the  course  of  the  trunk,  and  some  pyrexia.  When  chronic, 
this  condition  may  readily  be  conffiunded  with  neuralgia;  of  which,  in- 
deed, it  consiiiules  one  variety.  On  examination  after  death*  the  sheath 
of  the  nerve  will  be  found  injected  and  swollen,  and  the  nervous  tissue 
softened. 

Tkeatmbnt. —  This  consists  in  the  employment  of  antiphlogistic 
means;  cupping  or  the  application  of  leeches,  accordiug  to  situation, 
poppy  or  belladonna  fomenUilions,  and  local  ernolieuta,  Wlieu  the 
neuritis  is  rheumatic,  the  acetous  extract  of  oolchicum  is  the  best 
remedy;  when  it  is  more  chronic  and  nocturnal,  io*lide  of  potassium, 
either  alone  or  iu  combination  with  sarsaparilla,  may  advantageously  be 
given. 

K  NEURALOIA. 

,  Neuralgia  frequently  occtirs  in  surgical  practice,  either  complicating 
other  diseases,  or  as  a  distinct  affection  simulating  closely  various  or- 
ganic lesions,  more  especially  of  joiuis  and  bones. 

Symptoms. — The  pain  in  neuralgia  is  the  cHsential  symptom,  and,  in 

I  fact  constitutes  the  disease  itself.     It  mny  be  of  two  kinds;  cither  fol- 
lowing anatomically  the  course  of  a  nerve  and  the  distribution  of  its 
filaments;  or  nU'ecling  a  considerable  portion  of  the  surface  without 
^e^ereuce  to  any  special  nerve.     It  is  of  all  degrees  of  severity,  sometimes 
moderate,  sometimes  unbearable,  even  by  those  who  possess  the  greatest 
^fortitude;  when  severe,  it  usually  comes  on  suddenly,  with   a  kind  of 
■iboc'k,  and  continues  of  a  sharp,  darting,  or  tearing  character,  coursing 
^^long  tite  trunk  or  ramificaiions  of  the  affected  nerve,  the  distributitm  of 
which  may  olteu  be  distinctly  indicated  by  the  direction  the   pain  takes. 
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It  is  often  Accompnnicd  hy  other  RensAtions^such  as  a  tickling,  flfnartlDg« 
or  crce|*iiig  feeling  on  the  ntfected  surfrtce  ;  in  some  instances  relieved  hy 
pressure,  in  others  ijirrense<l  by  the  Blighlest  toneh  or  movemeut  of  tba 
part.  Occnsionally  there  is  9)»aRm  in  the  muscles  supplietl  hy  the  ulferted 
nerve;  in  oilier  eases,  there  are  heat  and  reilneaa  of  the  surfat'e,  vritli 
inci*eascd  secrt-tion  from  the  neighhorin^j  organs,  as  a  flow  of  f^itira  or 
teai-s  wlien  the  nerves  of  the  jaw  ur  eye  are  implicated.  The  duration  nf 
attack  may  vary  frora  a  few  moments  to  many  days  or  months.  Th« 
paiu  is  most  commonly  intermittent  or  remittent ;  it  is  often  irregularly 
ao.  hut  in  some  instanccB  the  |}eriotlicity  is  well  mnrked. 

SiTUATiONa. — Tliis  disease  may  affect  almost  any  part  of  the  body; 
it  is  must  commonly  seated  flistinctly  in  the  trunk  and  hratiches  of  a 
nerve.  The  divisions  of  the  fifth  pair  are  the  most  frequent  sent  of 
neuralgia;  the  pain  may  extend  to  llie  wliule  of  the  branches  of  thi« 
nerve  on  one  side  of  the  head  and  face,  but  more  commonly  it  is  con- 
fined to  one  of  its  principal  divisions,  such  as  the  infrnorhitnl,  which  is 
especially  liable  to  he  allecleil;  in  many  instances  it  is  seated  in  the 
temporal  and  dent.*il  nerves.  Not  niirreqn<-nlly  some  <»f  the  tormhinl 
twi«xa  alone  of  one  of  these  nerves  betome  the  seat  of  intense  pain  ;  thus 
occBsionally  the  aflectiou  is  found  limited  to  a  patch  on  theche*'k.  bpow^ 
or  temple,  from  which  it  scarcely  ever  shifts.    The  posterior  I  •  if 

the  dorsal  spinal  nerves^  and  the  intercostals.  are  also  very  •  iv 

afTeoied,  though  not  to  the  same  extent  as  the  fifth  pnir.  In  oiiiir  caM?t 
the  whole  of  an  organ,  or  i>arl,  becomes  the  seal  of  neuralgia,  thnuijU 
no  one  nerve  may  appear  to  be  distinctly  inipUcated;  thus  the  to*t4^, 
the  breast,  the  uterine  organs,  or  one  of  tlie  larger  joints,  as  the  hip  nr 
knee,  are  occasionally  the  seats  of  severe  sutfering  of  this  kind.  Ex- 
treme cutaneous  sen$tbiliiy  is  a  marked  feature  in  some  cases:  the  ps- 
tienl  wincing  and  suffering  severely  whenever  the  skin  ia  pinched  or 
touched,  however  lightly. 

Causes. — The  causes  of  this  painfull  disenJ9e  are  veryvnrious;  ther 
may  be  constituiional  or  local.     It  tieldoin  occurs  in  strong  ni      ' 
individuals,  Imt  is  almost  invariably  a»9L>ciftted  with  want  of  ; 
less  it  l>e  occasioned   by  some  local  mechanical  cause.     /V/  ■ 
Jtuences  of  all  kinds  are  fsi)ecially  apt  to  produce  ti ;  ihn«».  f^ 
discas<»s,  mcninl  dejtression.iind  pnriicularl_\  exposnrv  to  m 
mon  occasioning  causes  ;  those  forms  of  thc<lisense  thatai 
risi  Infiiiences,  or  from  ex|>osure  to  simple  coM  and  wi't,  usunllv  u- 
a  very  intermitting  or  periiMlir^j  character,  and  are  co'nmonlv  *''v 
Uie  nerves  of  the  head.     The  ht/Kteriral  UmpisramtfiU  very   " 
disposes  to  the  spinal  and  articular  forms  of  neuralgia.     1  i 

const  it  uiinnal  condition  with  which  neuralgia  is  more  fr«*qii. 
dated  than  with  anieniia  :  hence  its  fi-eqnency  in  ffmales.  As  i^'^nio^rt 
•omewhat  poetically  says,  **  Neuralgia  is  the  prayer  of  the  acrrv  for 
healthy  blood.*'  Variitus  Sfiurces  of  /xrt/iAi-ro/  im/o/ion,  as  loadrd 
bowels,  the  initatiou  of  worms,  carious  teeth,  uterine  disease,  and  csl* 
cuius,  may  Ih*  ret^ognised  as  pnxtucing  some  of  tit«  mors  obscure  vaii 
eties  uf  the  dJHease. 

Neurnlt'ia  may  also  arise  from  any  compression  cxfTcised  opoa  tfcs 
trunk  of  A  hrrvt*;  and  in  this  way«  indecMl,  some  of  the  more  Intrmetaiils 
forms  of  the  RtfectitMi  have  their  origin.  Thas,  thickening  of  III*  ns»- 
rib  mm^.  the  presttuceof  a  tumor  of  any  kind,or  of  a  imcc>l>  ^f  di^d  Umf. 
iti  •«  to  the  most  inten»«  patn  in  the  part  » 

la;.  .;  aod  it  is  not  improJ^able  that.  In  mai.,    -. 

aouralgia  In  Uic  branches  of  the  fifth  uerve,  pain  may  be  owii 
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osteAl  inflnniniation,  or  to  some  oihcr  disease  of  the  osseous  canals 
thi'oiigli  whtcli  tlie  divUioriR  of  the  nerve  pass. 

DiAONoets. — The  diagnosis  of  neuralgin,  thouph  usually  afleeted  with- 
out any  (Uffli'ully,  is  in  some  rases  a  little  enibArrn.<4sin^,  aa  the  pain 
may  occasionally  simultiLe  tliut  of  organic  diaeaae  or  inflatuuialion  of  the 
part.  From  organic  disfOAe  of  the  part  that  is  the  arat  of  Butfcring, 
Bnch  nfi  the  hip,  the  knee,  the  teati^.  or  the  breast,  this  disease  may 
usually  be  distinguished  by  the  co-<'xistcnce  of  cutaneous  sensibility, 
the  existence  of  the  hysleritnl  tcmperument,  and  the  absence  of  the 
other  aipns  that  would  accompany  lesion  of  structure  in  the  part  affected. 
From  inflammali'm  the  diagnosis  is  usunlly  flufHciently  easy,  by  attend- 
ing to  the  intermittent  character  of  tlie  neuralgic  pain,  to  its  occurrence 
in  hysterical  tem)»cratncnts,  and  to  the  absencrc  of  the  constitutional 
symptoms  of  inflammation.  But  wcasionally,  when  local  inflammatory 
irritation  is  conjoined  with  the  neuralgia,  tlie  diagnosis  is  iliOicult. 
Here  the  presence  of  cutaneous  sensibility  an*l  the  relief  of  the  pain  by 
firm  pressure  will  indicate  neuralorja;  whereas,  io  iuflnmrnation,  there  is 
no  tenderness  of  surface,  but  the  antrcring  \*t.  agtrravaied  by  deep  jjressure. 

Treatmknt. — The  treatment  of  neuralgia  must  have  reference  to  the 
cause  of  the  disease,  nnd  will  be  successful  or  not  according  as  this  may 
be  mure  or  lesa  readily  femoved.  So  long  as  the  conditions  that  pri- 
marily occasion  the  disense  ^ubniist,  the  pain  is  likely  to  continue :  and 
If  these  cimditions  be  irremovable,  the  ilisease  may  be  looked  upon  aa 
necessarily  incurnble,  though  the  sulfering  may  be  Hlleviated  by  appro* 
prinlc  means.  When  it  arises  from  any  ccntial  nervous  atfection.  tlipre 
may  be  fonr  of  the  ullimat**  occurrence  of  disease  of  a  more  serious  lyi>e, 
such  as  epilepsy,  insanity,  Ac. 

When  it  occurs  as  the  consequence  of  nniemin,  or  in  the  hysterical 
temperament,  tlie  administration  of  the  more  stimuluting  and  stronger 
preparations  ot  iron,  such  as  the  8id|ihale  or  the  perchloride,  or  the  rais- 
tura  ferri  comi">Hila,  either  ab>ue  or  in  combination  with  quinine,  with 
attention  to  tlie  state  of  the  bowels  an<l  of  the  uterine  functions,  and  a 
general  tonic  regimen  calcidatcd  to  brace  and  improve  the  general 
heallh,  such  as  scn-hathing,  the  cold  doui-he,  or  sponging,  will  be  of 
essential  service.  In  some  of  these  cases  the  combinations  of  zinc, 
es|>eciall3'  the  viileriannte,  with  the  fetid  giiuia,  will  remove  the  disease 
when  iron  d<tes  not  influence  it  much.  At  the  same  time,  the  applica- 
tion of  belladonna  or  aconite  plasters,  or  the  inunction  of  these  liniments 
may  le  of  service.  When  the  neuralgia  is  distinctly  |)eriodical,  quinine 
in  full  doses,  or  the  liquor  arseidcalis,  will  usually  effect  a  8pee<ly  cure. 
When  it  is  rheumatic,  occurring  in  debilitated  subjects,  and  attended  by 
distinct  nocturnal  exacerbations  of  pain,  no  remedy  exercises  so  great 
an  impression  upon  it  us  the  iodide  of  potassium,  C8[>euially  when  ad- 
ministered in  combination  with  quinine. 

In  tlie  more  severe  and  protracted  forms  of  the  disease,  relief  may  l»e 
occasionally  obtained  by  attentitm  to  the  state  of  the  liver  and  digestive 
organs,  by  a  course  of  some  of  the  more  purgative  mineral  waters,  and 
Ijy  the  occasional  aduiinistrution  of  aloetics  or  croLon-oilf  followed  by 
tonic  remedies. 

Local  applications  of  a  sedative  kind,  such  as  chloroform,  belladonna, 
aconite,  opium,  &c.,  are  ofl,on  useful  adjuncts  to  constitutional  treat- 
ment. By  far  the  readiest  mode  of  affordiui;  relief  locally  is  tlie  hypf>- 
dermic  injection.  Not  nuue  than  from  one-sixth  lo  a  quarter  of  a  grain 
of  morphia  should  at  flrst  be  U8e<i  at  one  time,  and  the  action  of  this 
amall  dose  is  often  very  powerful.     More  than  this,  it  is  unsafe  to  begin 
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with ;  but  tlie  qiianttt}'  may  be  enormously  increaaed.  1  bave  bad  1 
patient  who^  to  relieve  the  pains  attondiiig  rnni'cr  of  tbe  rectnm  an 
anus,  required  no  less  than  six  grains  lo  bo  injected  every  twelfth  houa 
In  some  oases  a  single  injcutiou  has  cured  neuralgia  which  k&s  re<ti9t«4| 
all  other  means.  J 

In  many  cases  all  these  nienns,  however,  are   unfortunately  onavoil 
ing,  and  the  sufferer  is  doomed  to  an  existence  of  almost  constant  prufl 
except  at  times  when   the  disease  appears  to  cease  of  itself,  or  ha«  ill 
intensity  blunted  by  the  administi-aUon  of  the  more  powerful  scdalivcd 
Buch  as  morphia  hypodermically,  or  vcrairia.  aconite,  or  atropine  cxUm 
Daily.     In  these  distressing  casus  the  sutferer  is  ready  lo  gi^asp  at  anfl 
means  of  relief  that  is  held  out  to  him  ;  and  section  of  the  n fleeted  nrrvB 
ia  not  unfrequently  recommended  as  a  Insl  chance  of  the  removal  of  th« 
disease.     It  is  clear,  however,  that  such  an  o|>eration,  tliough  occaaioo-^ 
ally  productive  of  temporary  relief,  cannot  in  most  cases  he  expeotaAid 
benefit  the  patient  permanently;  for  by  it  the  cause  of  the  neura^^H 
not  removed,  and  it  can  consequently  only  l>e  of  aervice  when  tbe^BT 
is  peripheral,  occasioned  by  some  local  irritation  existing  between  Itn 
part  cut  and   the  tetminal   branches  of  the  nerve.     If  the    nenrrtlKt 
depend  on  any  central  cause,  or  on  local  irritation  existing  higher  u| 
than  the  point  divided,  the  operation  must  eventually  be  useless.    Thai| 
if  the  source  of  irritation  exist  in  the  terminal  branches  of  the  infn^^ 
orbital  nerve,  the  division  of  this  trunk  might  be  useful ;  but  if  the  pati 
be  occasioned   by  any  pressure  to  which  this  nerve  may  be  suhjectwl 
its  passage  through  its  canal  by  a  carious  etale  of  the  bones,  or  by  rfn 
ease  of  the  periosteum,  it  would  be  unavailing;  though  it  is  a  remark' 
able  fact,  that  it  not  unfrequently  hnp|x»ns  that  there  is  afUr  lb«* 
operationa  a  temporary  cessation  in  tlie  i»ain  for  a  few  weeks  or  monlbitj 
In  some  of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branrhj 
operated  on  to  another  division  of  the  same  trunk;  thus,  if  the  Infrv^ 
orbital  liave  been  divide<l.  the  inferior  dental  or  submental  nerve  becomrt 
the  seat  of  pain.     Or  this  may  ascend,  as  it  were,  to  the  point  at  wliidi' 
the  nerve  was  divided  ;  thus,  after  amputation  for  netiralgia  of  the  knWi 
the  pain  may  return  in  the  stump,  and  again  when  Ibis  is  removcil  •! 
second  or  even  a  third  lime. 

The  nerves  on  which  section  l»as  been  most  frequently  performpd  »W, 
the  different  branches  of  the  fifth — the  infraorbital,  the  inferior  (kntnl, 
and  the  submental.     Should  it  ever  be  thouijht  necessary  to  do  it,  it 
would  he  proper  not  only  to  divide  the  nerve,  but  to  excise  a  portion  of  j 
it ;  otherwise  reunion  will  sfwedily  take  place,  and  the  oontinnity  tif  il* 
nerve  being  reestablished,  the  operation  will  fail.     The  procedure,  whcB| 
applied  to  the  infraorbital  and  the  submental  nerves,  simply  eonsisilsi'' 
cutting  down  on  the  trunk  where  it  escapes  from  the  foramen,  isolating , 
and  dissecting  out  a  portion  of  it;  in  do!rig  this,  no  great  ditHculty  cu 
be  experienced  by  any  one  possessiuij  moilerate  aniitomical  knowlud^*' 
Langenbeck  has  proposed  excision  of  that  part  of  ll»e  infraorbital  nefrt 
which   lies  in   the  orbit.     A  tenotomy-knife  is  carried   along  iheoof ' 
wall  of  the  orbit,  and   the  nerve  is  divided  where  it  escn|>es  from  lb* 
spheno-masillnry  fissure.     Wood  of  New  York  has  successfully  exa*^, 
the  trunk  as  far  back  as  its  exit  from  the  skull  through  ihe  forarocfl 
rotnndum.     In  one  case  of  his  which  I  have  seen,  a  complete  cure  "a*! 
effected,  the  patient,  a  healthy  man,  being  entirely  free  from  the  w**' 
ralgia  one  year  and  a  half  after  the  operation. 

Facial  Neuralgia  more  frequently  takes  its  origin  In  the  irrilftlio"' 
of  a  dental  nerve  than  in  any  other  branches  of  the  liHth.    Tbisa<K«** 
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Barily  arises  from  the  fi*equeDcy  with  wliich  the  terminal  branches  of 
these  oerves  become  irritated  in  consequence  of  the  presence  of  carious, 
broken,  inflaraeH,  or  over-crowiJed  teeth;  ami  on  the  removal  of  these 
local  and  eccentric  causes  of  irritation  the  pain  usually  ceases.  There 
is,  however,  one  form  of  neuralgia  of  the  dental  nerve  that  is  so  severe 
and  so  persistent  in  its  general  duration,  and  so  painxysmal  in  its 
attacks,  that  it  constitutes  a  true  Tic.  This  neuralgia  may  affect  either 
jaw.  I  have  most  frequenily  met  with  it  in  the  lower,  and  more  com- 
monly in  women  than  in  men.  It  occurs  in  people  who  have  lost  tenth; 
and  tlie  pain,  which  is  excessively  acute  and  paroxysmal,  commences  in 
and  darts  from  the  contracted  alveoli  and  the  condensed  and  indurated 
gum  covering  them.  It  apjiears  to  be  owing  to  the  compression  of  the 
terminal  branches  of  the  dental  nerves  by  the  contraction  upon  them  of 
the  empty  alveoli.  Taking  this  view  of  the  pathology  of  this  form  of 
neuralgia,  1  have  treated  it  by  the  removal  of  a  jwrtlon  of  the  indurated 
alveolar  l)order  and  gum.  ^ome  years  ago  I  did  this  in  a  patient  of 
Punn's,  removing  a  V-sliaped  piece  of  the  l>one  by  means  of  a  Ucy'a 
saw;  and  more  recently,  I  have  in  addition  clipped  away  the  bone  by 
means  of  cutting  pliers.  Gross,  who  has  directed  attention  to  this  form 
of  neuralgia,  uses  the  pUera  only  for  the  removal  of  the  affected  bone. 
In  any  case  it  is  neeessar)*  to  cut  into,  but  not  tliruugh,  the  body  of  the 
bone.  By  this  incision,  the  dental  canal  may  be  opened  in  the  body  of 
the  bone,  and  the  nerve  destroyed  by  menus  of  the  galvanic  cautery. 
The  inferior  dental  nerve  has  in  some  cases  of  intense  and  persistent 
neuralgia  been  divided  by  a  very  ingenious  operation.  This  consists  in 
dissecting  up  a  flap  over  the  ramus  of  the  lower  jaw,  applying  a  trephine 
to  the  bone  so  exposed,  and  cutting  ont  a  portion  of  it  over  that  part 
where  the  nerve  unters  the  dental  canal,  which  is  thus  laid  bare;  when 
a  portion  of  the  nerve  may  be  excised,  by  being  raised  on  a  director,  and 
Buipped  away  with  Hcissors.' 

Traumatic  Neuralgia  is  commonly  the  result  of  gun-shot  injury, 
of  the  implication  of  nerves  in  cicatrices,  or  of  their  compression  by 
callus.  The  neuralgia  in  these  cases  is  ustinlly  of  the  most  intense 
character,  often  altende<l  by  spasm  of  llie  muscles,  and  sometimes  by 
auieslhesia  of  parts  of  the  limb  affected.  It  is  due  to  the  extensiua 
of  inflammation  of  and  chronic  thickening  of  the  membrane,  and  the 
interfascicular  areolar  tissue,  which  becomes  immensely  hypertrophied, 
thus  compressing  the  nerve  fibres.  The  accompanying  drawing  (Fig. 
529).  from  a  case  in  which  Drs.  fcsands  and  Seguin,  of  New  York,  excised 
the  cords  which  go  to  form  the  bracliial  plexus,  close  to  the  interverte- 
bral foramina,  illustrates  well  tiiis  compreasion  of  the  nervous  structure 
by  dense  masses  of  interfascicular  areolar  tissue  greatly  hypertrophieil, 
and  permeated  by  dilated  blood-vessels. 

Trealmeni. — The  smaller  nerves  of  the  limbs  have  repeatedly  been 
divided  or  partially  excised,  in  cases  of  persistent  traumatic  neuralgia. 
Tbe  larger  nervous  trunks,  such  as  the  median,  musculo-spiral,  and 
ulnar,  have  l>ecn  treated  in  the  same  way  in  tlie  upper;  and  the  external 
popliteal,  and  even  the  sciatic  nerve  in  the  lower  limb,  has  been  partially 
excised  as  a  last  resort  in  extreme  cases.  These  operations  have  in 
some  cases  effected  a  permanent  cure,  in  others  they  have  been  followed 
by  tenn>orary  relief  only. 

It  was  reserved  for  Sands,  of  New  York,  to  remove  a  section  of  the 

■  See  Dr.  Weir  MitcheU'H  admirable  monograph  oa  ^'  Injuries  of  Nerves  and 
their  ConseqneDces.** 
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whole  bracliifti  plexns  rloso  to  the  exit  of  the  nerves  from  the  gpiM(1 
column.  Tliis  was  done  in  a  lad  aged  eighteen,  whose  right  arm  Iiirfj 
been  8criouHly  injured  in  firing  a  Bnlule.  The  arm  was  amputated.  Irnt] 
tUc  patient  sulTered  the  most  flgrmlzina;  torture  from  chronic  nerve-lesion 
high  np  in  the  limb.  So  great  were  liis  sufferings  that  he  became  tidciMi. 
trollnble  in  his  actions,  and,  tliough  perfectly  aane,  gave  way  to  fit*  (tfj 
the  most  intense  excitement. 


Flt{  -laO—HertloD  fruTn  t.M«rnr  C»rl  of  Brichliil  Plrx'ia  BMr  To  Urv*  rubral  Pormliia,  sbai 
leniiiuii  or  OliniQlti  Kaiiiitla. 
a,  8<>ciiitd4i7  raat'lt^uU,  ibowlnir  ftirophled  flbrea  (cIrclM  sot  vucb  Urrar,  «a4«r  WW  4iuin ' 

Uiuse  o(  Dormtil  oerre  audar  OJ  dltin.);  very  Tow  Ol«  ejlliidort  pni«bt,    TLmu*  Wii 

flbrfi*  increaiipil. 
a'.  Smsll  ii(fr«irAUou  of  flbrei,  c«parit«d  from  oih«r«  bjr  deoia  lai*r-flbmiiir  AAii'>Mli««|t««*- 
t    Ia>m«ii»elj  lijrpvrtrophlod   IntorfftirloulKr  krv'iUr  lUto«      8b«»ib*  vt  tfv\tall  no  t»*f 

dlsUnot. 
t.  BUatfrd  blood-TMsol«  fnrronndcd  by  Alured  wBaeeilT*  Umov. 
d.  Yellow  irntDalar  pl((iijiut  Ijlag  la  ireolar  tln-ot,  mostly  la  uc-l^bborhiwd  of  T«a«*i*i*«&^ 

ftad  S«|{ulfi). 

The  operation  consisted  in  making  an  incision  nlong  tho  outer  bonlii 
of  the  right  sterno -ranstoid,  and  a  transverse  one  following  the  line  fil 
the  clavirle.  The  j-shape<l  flap  was  lurncil  np,  the  carotid  ^hf^fctli  mbI] 
its  contents  carried  to  one  side,  and  the  brachial  plexus  expoMrd.  i- 
piece  fully  a  (piartcr  of  an  inch  in  length  wan  rut  out  from  the  fourlowf 
cervical  and  first  dorsal  nerves,  from  which  Fig.  329  has  bceii  tftk«»"» 
Considerable  im[»rovcment,  ihouj^h  not  complete  relief  fi'om  surft'im^. 
followed  the  operation. 

Slrt^tching  of  Nerves. — Xussbnnm  has  the  great  merit  of  bavio!^  inlfo-i 
duced  this  o|teraiion  for  the  cure  of  irauinalic  neuralgia.  In  oca^f"* 
this  kind  affecting  the  arm,  and  resulting  from  gnn-sliot  injurv.  trrit 
down  on  and  stretched  the  ubnir  nerve,  then  the  nerves  Aurrot. 
brachial  artery,  and  latstly  the  brachial  plexus  itself,  pulling  \.^ 
ou  the  nervous  cords.  Tlie  reauli  was  a  perfect  cure.  This  opcrah'>™| 
has  l»een  done  successfully  by  Callenderon  tho  median  nerve,  by  Mircni 
Beck  on  the  cords  of  the   brachial  plexus  iii  a  case  of  inteitbc  Dcnralgi^ 
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and  spnsm  of  the  Btnmp  after  ampulntion  at  the  shoulder,  and  by  others. 

The  effect  of  tl\e  stretching  is  doubtless  to  break  through  the  hyp<Ttro- 
phied  aud  condensed  iiourileminu  and  iuteiTascteuIar  areulur  lisaue,  and 
thus  to  relieve  the  nerve-trunka  of  undue  pressure. 


tl 
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[  NECBONfA. 

By  Neuroma  is  meant  a  tumor  connected  with  a  nerve  (see  also  p. 
73ii).  This  tuinor  inny  vary  from  the  size  of  a  millet-seed  to  that  of  a 
melon;  it  is  tiaually  solid  nnd  composed  of  fibrous  tissue;  but  when  it 
attains  a  large  bulk,  a  cavity  may  form  in  it,  containing  a  yellowish  or 
brownish  Bcrous-lookin^  fluid,  apparently  owing  to  the  disintegration  of 
the  central  portions  of  the  mass.  In  shape  it  i;^  usually  oval  or  oblong, 
the  long  axis  corre.spombug  to  the  course  of  the  nerve  (Fig.  330);  it 
grows  slowly,  and  is  movable  transversely,  but  not  in  the  direction  of 
the  nervous  trunk  on  which  it  is  seated;  it  lias  no  appearance  of  mali:f- 
nnncy,  and,  however  lari;e  it  becomes,  it  never  contracts  adhesion  to 
the  inleuument  nor  involves  its  structni-e.     Neuroma 

ommonly  only  affects  the  nerves  of  the  cerebro-spinal 

ystom;  but  B*5ranl  has  met  with  one  case  of  the  dis- 
ease on  a  ganglionic  nerve.  The  nerves  of  8|K'ciaI 
sense  are  but  very  rarely  the  seat  of  this  di^iease.  In- 
deed, the  only  recorded  case  with  which  1  am  ac- 
quainted of  a  neuroma  connected  witli  one  of  these 
nerves,  is  one  descnbed  by  Lidell  of  New  York,  of  a 
neuroma  of  the  optic  nerve  filling  up  the  orbit,  flatten- 
ing and  pnarudJug  the  eye,  and  eaclirpaled  together 
with  the  contents  of  the  orbit  by  that  Surgeon, 

Alost  commonly  the  tumftr  \a  sitigle,  and   then  is 

su»lly  attended  with  very  severe  Innciuating  or  neu- 

algic  pain,  whicli  extends,  howeviM-,  only  to  t!ie  parts 
below  the  tumor,  and  is  conim<rn)y  paroxysmal.  I'his 
pain  is  evidently  owing  to  the  stretching  of  the  ner- 
vous twigs  as  tliey  pass  along  the  convexity  of  the 
growth.  When  single  and  painful,  the  tunioi'  some- 
times goes  by  the  name  of  the  Painful  Subcutane- 
ous Tubercle,  though  the  name  is  also  applied  to 
another  Ibim  of  tumor  (see  p.  732).  It  is  then  usually 
met  with  from  the  size  of  a  pin's  head  to  that  of  a 

herr^'-stone,  commonly  seated  upon  the  limbs,  and 
osi  frequently  in  connection  witli  one  of  the  nerves 
of  the  lower  extremity :  but  tt  may  be  situated  upon 
the  arm,  the  trunk,  or  even  on  the  scrotum  and  cheek, 
where,  however,  it  is  ntit  so  commonly  met  with.  Whei*ever  a  single 
ncuromn  occurs,  it  is  acutely  and  intolerably  painful  on  being  touehed, 
and  is  usunlly  tender  as  well.  It  is  a  very  remnrkaiile  fact  ttiat,  though 
neuromatous  tumors  wlien  ningle,  or  when  but  two  or  three  exist,  are 
niostt  acutely  painful,  yet,  wlien  they  are  generally  diffused  over  the  body, 
they  lose  ihcir  sensibility,  and  are  unattended  by  any  inconvenience  ex- 
cept such  as  arises  from  their  numbers  and  bulk  The  number  of  masses 
thus  formed  is  often  amazingly  great;  thus,  in  one  of  K.  W.  Smith's 
cases,  described  in  a  monograph  which  contains  the  fullest  and  most 
accurate  account  of  this  disease,  he  coiinCed  in  the  two  lower  extremities 
alone  more  than  *J50  of  these  tumors,  besides  those  in  other  parts  of  iho 
body.     In  anotlicr  case  related  by  him,  there  were  upwards  of  2U0  small 
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nearomata  scftttei*ed  over  tbe  aidos  of  the  chest  and  abdonien.  ibO 
the  rigbt  lower  extremity,  and  iipnrarda  of  300  on  ihe  left;     ' 
probably  not  less  than  2000  of  these  growths  in  ^' this  un}>.  1 

case." 

Struotube,^ — The  single  neuroma  is  composed  of  a  white  or  gre.V" 
fibrous  mass  developed  in  the  neurilemma,  and  having  ner^'otia  filnracnti 
stretched  through  or  over  it.     Tlie  nervous  trunk  above  and  Ik-'Iow  the 
tumor  is  normal;  it  is  only  where  it  comes  into  contact  with  the  neu- 
roma, and  is  exposed  to  its  pressure,  that  it  undergoes  the  change  \w 
cated. 

TrauzQatio  Neuromata  may  arise  from  the  wound  or  partial 
sion  of  the  nerves,  and  occasion  the  most  intense  agony.  Sometii 
growths  of  this  description  of  a  fusiform  shape,  and  varying  froi 
cherry-stone  to  a  pigeon's  egg  in  size,  are  met  with  in  stumps  after 
putations;  in  many  instances  they  are  unattended  by  iDconveuience, 
occasioDally  give  rise  to  very  severe  pain. 

Treatment. — The  ti-eaiment  of  painful  neuromata,  whether  of  so  ii 
pathic  or  traumatic  character,  or  existing  in  stumps,  consiata  in  Ihi 
excision.  After  removal,  the  [jart  supplied  by  the  nerve,  which  is  »su«l 
necessarily  divided,  becomes  paralysed  for  a  lime,  but  may  evenlual 
regain  its  sensibility.  In  some  cases,  however,  by  cautious  dia^^rUoi 
the  tumor  may  be  removed  from  the  nerve  that  is  in  contact  with 
wilhout  cuttini^  this  across.  This  has  been  done  in  the  case  of  ncur 
mata  of  the  sciatic  nerve  and  its  divisions.  When  these  tutnors  ai 
numerous,  they  eltould  not  be  interfered  with;  and,  if  unattended 
pain,  they  need  not  be  excised  unless  thoir  bulk  prove  inconvonieut. 


TRAUMATIO  PARALTSI8. 

Traumatic  paralysis  is  referable  to  four  distinct  seta  of  causes.    Fii 
it  may  arise  from   Comprfission  of  (he  Bratn^  giving  '''^e  to  hemiph 
or  more  general  pnralysis,  according  as  to  whether  the  cause  of  pi 
be  confined  to  one  bide,  or  extend  to  the  brain  substance  gcneri 
as  to  injure  or  influence  it  more  wiilely.     Secondly,  it  may  arise 
Injttry  of  (he  Sf)ina(  Cord^  giving  rise  primarily  or  secondarily  to  Imk 
of  the  substance,  eithex:  by  laceiaiioii,  compression,  or  ultimnlc  ciisii 
tegration  ;   paraplegia  of  the  parts  below  the  scat  of  injury  being  ilif] 
result.     Thirdly,  Pressure  on  Nerves  at  any  part  of  their  course,  froilj 
their  roots  to  the  terminal   subdivision  of  their  trunk,  may  occasloaj 
paralysis  of  the  parts  supplied  by  them.     Fourthly,  Section  of  o  AVroil 
will  necessarily  destroy  all  sensation  and  motion  in  the  part,  to  whioli  ilj 
is  distriluited.     From  whatever  cause  it  arises,  traumatic  paralysis  tattf: 
present  every  possible  anjouut  ofdiminutiftn  of  nervous  power,  from  ili« 
slightest  imjiairment  of  sensation  or  of  motion  in  a  limb,  t^  complcl* 
anniliilation  of  both.     But  not  only  does  the  actual  degree  of  loM  uf  | 
sensory  or  motive  power  vary  greatly,  but  the  relative  degree  of  irapii^J 
ment  of  sensation  and  of  motion   is  eqimlly  variable.     In  the  greil 
majority  of  cases  both  are  tolerably  equnlly  airecte<i.     Hut,  in  not  a  fc* 
instances,  the  diminution  of  one   far  exceeds  ihat  of  the  other.    Tbul' 
the  motor  power  may  to  a  great  extent  be   lost  in  a  part,  whilst  seoM-j 
tion  appears  to  be  normal.     But  this  is  o(lei)  more  apparent  than  real;; 
for  a  diminution  of  motor  power,  however  trifling,  is  at  once  |)er(?«iv^fi 
whilst  an  impairment  of  sensation,  even  though  consiflcrable,  may  loDf  ^ 
escape  detection.     Hence  it  is  that  motion  seems  to  be  more  freqiicntljr 
loftt  than  sensation,  though  the  lattei  may  be  equally  impaired.    A  [»e^' 
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Bon  wUo  suffers  from  n  slight  dt'sree,  however  trifling  it  may  be,  of  im- 
paii'iiieiit  nf  motion  or  of  want  of  liarmfiiiy  bi'tvvcen  the  nc-tion  of  tlie 
muscles  of  a  pnrl,  may  Dot  l>e  conHcions  of  this  while  at  rest,  bitt  it 
maiiifusls  ilHclf  uiiniisliiknlily  wikeit  he  hritiLr^t  ilte  pni't  iiitn  movement; 
whilst  neither  he  nor  others  mJiy  becnpahle  of  ohservinjj  the  correspoml* 
ing  \om  of  seufiibiliLy  unless  ii  l>c  moBt  minutely  and  aecnrntely  tesleiL 
But  not  only  mn3'  sensAtion  and  motion,  one  oi-  both,  be  impaired  or  lost, 
but  I  be  more  complete  Iosh  of  one  of  thebe  may  be  n8Socinted  with  an 
exaltation  of  the  olher.  Thns  there  may  be  loss  of  motion  in  a  part, 
with  increased  or  nervous  sensibility  of  it ;  in  these  circumstanceH,  in- 
stead of  boini/  relnxed  ami  soft,  as  i^  the  cuse  when  iherc  is  aiin^sihesia, 
it  is  most  commonly  rigidly  eontraetcti,  hard,  and  resistant,  a  s[)ecics  of 
nenrnlgio  paralysis  bein^  developed.  Or  the  converse  condition  may 
exi»t,  and  loss  of  sensation  more  or  less  c;<»mplete  may  be  associated 
with  nitiec'ular  tremor  or  s)insm. 

1.  Paralysis  fVom  Compression  or  Injury  of  the  Brain  (luY?^ 
Chapter  XXIV.)  ujay  be  occasioned  l»y  pressure  primarily  exeicisud  on 
the  aurfai'f  <tf  the  organ,  as  by  a  portion  of  ilcpresscd  bone,  of  clotted 
blood,  or  foreii^n  body  of  any  kind;  or  it  may  arise,  secondarily,  as  the 
result  of  intlammatory  otfusiou,  of  sotXeuini;  ami  disintegration  of  the 
cerebral  tissue,  and  consuquLMit  effusion  of  blood  into  its  interior.  It 
need  scarcely  be  said  that^  the  more  a  compressing  cause  is  localised  to 
one  liemispjiere,  the  more  Ukrlihood  will  there  be  of  the  paralytic  symp- 
toms HHSuminjf  the  hcmiplcgic  characlor,  atfecling  the  side  opposite  to 
that  injured.  The  more  general  the  compression,  and  the  more  it  impli- 
cates the  base  of  the  brain,  the  greater  the  probability  of  the  paralysis 
being  more  or  less  general.  So  these  forms  of  paralysis,  when  secondary 
or  remote,  de|>en<ling  on  lesion  of  the  brain-substance,  of  a  tlisintegrating 
character,  are  often  mixed  up  witli  many  symptoms  that  point  to  the 
oo-«xlstence  lif  chronic  forms  of  meningeal  inHammation,  and  also  a  aeries 
of  complex  plient>mena  that  arc  not  very  easily  unravelled. 

-2.  Those  forms  of  Paralysis  that  arise  from  Ii\jury  of  the 
Spinal  Cord  may  either  bo  primary,  depending  on  its  compression  or 
section,  or  more  or  less  complete  destruction,  as  in  fractures  or  disloca- 
tion of  the  spine,  or  its  complete  compression  by  intraspinal  meningeal 
haemorrhage;  or  they  may  tte  secondary  and  due  to  more  or  less  rapid 
and  coinpleie  softening  and  disliit«*gratiou  of  the  cord,  as  the  renult  of 
impairment  of  the  nutrition  dependent  on  changes  due  to  intlummatory 
mischicl'  extending  to  it  from  its  mcmfu'unes,  originating  in  it  as  the 
direct  consequence  of  injury.  In  all  these  cases,  the  paralysis  partakes 
of  the  paraplegic  character.  The  degi*eu  to  which  it  extends  will  neces- 
sarily depend  on  the  more  or  less  complete  involvement  of  the  cord  by 
the  injury,  or  the  depth  of  its  disintegration  by  diabase.  There  may 
only  be  a  very  slight  impairment  or  loss  of  harmony  of  motor  power  in 
the  limbs,  or  there  may  l>e  any  increase  of  this  impairment  np  tocom[>lete 
loss  of  all  motion  and  sensati'>n  in  them.  In  many  cases  the  sphinctei'S 
of  the  bladder  and  anus  are  nnatfected,  or  they  may  completely  Lose  all 
controlling  power.  Tliese  forms  of  paralysis  often  atTcct  the  two  lower 
limbs  very  nnecpially,  both  as  to  tlm  extent  of  the  loss  of  sensation  and 
Diotion,  and  as  to  the  impairment  of  one  power  ratiier  than  the  other  in 
one  or  other  of  the  extremities.  The  symptoms  vary  from  a  simple  drag 
of  the  foot,  with  no  appreciable  loss  of  sensation,  to  complete  inability 
to  walk  or  even  to  stand,  and  to  absolute  insensibility  to  the  application 
of  the  most  powerful  galvanic  stimulant.  These  form**  of  spinal  paraly- 
aia,  when  arising  primarily  from  injury  to  the  veiieUral  column,  more 
VOL.  I. — 56 
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pni-ticulnrly  fVom  itsfracture^  aro  often  tiRsociatcd  with  intense  nenrmld 
pains,  wltk'li  <)art  aloiit;  the  line  of  junction  Kotween  the  »ouufi  all 
paralytic  pnris;  wlicn  lliey  arist  frmn  Hfcondnry  inlluuunatory  atTfi-tioi 
of  llie  coni,  they  may  be  atteiuli^tl  hy  tht*  various  sytnplomM  iixhcalil 
of  niycliliSf  whi'ther  in  the  HCiit-e  or  ihu  ^iibiti-nto  form,  »iivh  n»  »pa»mi><lj 
drawing  up  of  ihe  gri'at  toe,  cramps  in  the  U'gn,  or  ncuratgio  dflrtial 
with  alninrmal  niudi(ic»tioM6  of  sensation  through  the  limb.  1 

3.  Pressure  on  a  Nerve  at  some  part  of  its  course,  bet wr«nl 
origin  and  the  terminnlion  of  its  mnin  branches,  is  a  fi'eqnc-nt  caiif^cd 
local  Li*aiimatie  paralysis,  oftun  of  a  Bomewhat  transitory  charactrr.  1 
Inmiliar  instance  of  this  is  afforded  by  the  loss  of  power,  lioUi  »cn*)^ifl 
and  motor,  that  is  often  noted  in  the  httnds  »nd  arms  of  penplr  uaii 
nnd  leaning  lieavrly  on  crutch('<i.  The  same  partinl  paral^'si^  fr«*q(n;ntl] 
accompanies  certain  forms  of  spinsi  injury.  m<>re  es|>ecia11y  arvniiM 
or  twists  of  the  vcriehriil  colunni,  causing  etfu^iion  into  tlit*  utrnctun 
that  surround  Llie  nerves  on  their  e^tcape  from  it,  and  thus  indrntOj 
compression  of  their  trunks  closely  to  their  oriLMU.  The  three  nefM 
that  are  more  commoidy  ntf(-cU*d  in  this  form  of  tniumaltc  paralyeis  lU! 
the  Sciatic,  the  Circumttcx,  nnd  Lhe  MuHculo-^piral. 

Traumatic  parnlysis  ttt  the  tfcinho  nerae  is  commonly  the  resniti 
spraii*  of  the  spme  in  its  lower  part.  In  it  the  whole  nerve  la  rurclvj 
ever,  im|ilicaled;  Imt  the  loss  of  innrrvation,  mol«r  or  sensory,  is  UftUrtfl 
confined  to  one  of  its  principal  subdivisions:  most  frequently  the  d 
ternal  poplilcHl  is  the  one  nlfet^ted.  In  consequence  of  this  the  fouU 
dniwn  somewhat  inwardn,  drags  on  its  onicr  side,  cannot  he  projNjr^ 
everie<l,  iind  thus  the  patient  actpiiies  a  pcctdiarity  of  ^aitwhieh  la  vfll 
ch'.iractiTJRtic.  In  walliing,  he  does  not  advnnce  the  foot  as  far  as  tl 
sound  one;  he  brings  It  lorward  with  a  rotatory  movement,  druwuisil 
drngging  th(i  foot  along  the  outer  edge  niid  liecl.  Tliu  lltnb  j;cncrally] 
weak,  the  patient  being  unable  to  stand  on  it  ulone ;  nod  mostcotnoiMdl 
it  is  the  seat  of  nouralg'ic  pains  or  of  refcrrutl  sensations  of  an  inl4>nia 
tin>f  nature.  j 

Traumatic  paralysis  of  the  *nrcumJl^T,  nrrur,  giving  rise  to  ln*«l 
power  in  tlie  deiloi<l  and  teres  minor  muscles,  lead*  to  a  peculiar  citnd 
lion  of  tlie  shoulder,  that  presents  such  very  inarke<i  eignn,  taken  c4| 
lei-tively,  that  ft  cannot  well  bo  luistiikcn  for  or  confounded  with  si 
other  stale.  i 

In  consequence  of  some  alight  injury  of  the  shoidder,  a  strain  or  tvid 
a  severe  pain  is  experienced  ahout  the  joint,  followed  by  inability  lo  dl 
it  freely.  This  disability  inereases  until  at  Inst  the  arm  cannot  bn  niM 
from  llie  side,  wliilst  all  the  movcmenlsof  the  elbi>w,  forearm,  untl  ItnoJ 
nrc  perfect.  On  examining  the  shonbler,  the  following  condilioM«  *l 
be  found: — 1.  Atrophy  of  the  deltoid  to  a  greater  or  less  extent;  j 
Flattening  of  the  posterior  pai-t  of  the  deltoid;  3,  Incivascd  piijedld 
of  the  acromion;  4.  The  head  of  tlie  humerus  is  thrown  forward  ni 
somewhat  inwards  on  to  tlie  inner  edge  of  the  glenoid  cavity;  b.  Til 
brachial  lerminntiouN  of  the  greater  i>ect4)ral  museic  will  Ik?  fouml  to  I 
very  ten <4e  and  unyielding.  A\\  movements  about  the  shoulder,  rxetii 
those  in  a  forward  direction,  are  lost.  The  condition  neually  occur»l 
delicate  people  of  lax  fihres  1 

The  atrophy  of  lhe  deltoid  is  the  piimary  condition,  de|>eDdcnl  prt 
bably  on  loss  of  pftwer  in  the  circumflex  In  oonseqnenco  of  the  low  4 
contractile  |K)wer  in  the  muscle,  the  antagonists  ainl  the  |H*ctorftl  fapl 
cially  are  thrown  into  undue  contractions.  The  con&ei^ucncula,  tlultl' 
head  of  the  lione  is  ilraggcd  lurwunU  and  snbliixatrd.  ' 
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The  Treafment  consists  in  first  reducing  the  snblnxntion  of  the  bone 
niKier  elilororortn  ;  niwl  alter  tilts  has  been  done,  in  reDtoriDg  the  action 
of  the  deltoi<l  by  rrictiuii,  douches,  and  galvanism. 

The  sijins  of  paralysis  of  the  musouio-npiral  nerve,  either  as  affecting 
the  trunk  or  its  primary  snhdiviaions,  have  been  so  fully  given  at  p.  416, 
that  they  need  not  be  described  liere.  They  are  necessarily  the  same  in 
character,  though  tliey  may  vary  in  degree,  whether  associated  with 
fracture  of  the  huinerii'ior  not. 

4.  Traumatic  paralysis  from  Beotion  of  a  nerve  has  been  described 
at  p.  347. 

Diagnoitis. — The  diagnosis  of  these  various  forms  of  pandysis  preseula 
nothing  that  need  at  present  flctain  us,  as  it  is  necessarily  dependent 
upon,  and  in  a  great  measure  connected  with,  the  cause  of  the  alTci-tion 
-^whether  cerebral,  spinal,  or  local.  There  is,  h»twever,  one  form  of 
paralysis  that  is  occasionally  confounded  with  the  traumatic  varieties, 
more  especially  with  th:it  affeeting  the  sciatic  nerve,  viz.,  the  rheumatic, 

Rheumatic  Paralysis  is  a  form  of  disease  more  frequently  spoken 

B about  than  met  wiili — that  is  to  say,  if  we  apply  the  term  paralysis  to 
loss  of  nervous  p'lwcr  iudcpcndenily  of  iimbility  to  use  the  limb  from 
muscular  weakness,  rigidity,  or  pain,  or  from  similar  conditions  con- 
nected with  the  Joints.  Yet  there  can  be  little  doubt  that  rlieumatic 
paralysis  do[>entleut  on  loss  of  nervous  {>ower  really  d(»e9  exist ;  thus  it 
commonly  arises  from  cold  in  tite  facial  nerve,  antt  oecasir)ually  in  the 
iciatic  and  its  branches.  It  is  dilDcnlt  to  assign  a  distinct  pathological 
irfuse  for  it;  most  probably  it  is  due  to  compression  of  the  nerve  by 
'effusion  within  and  around  lis  sheath. 

It  is  of  importance  to  diMtingnish  it  from  paralysis  arising  f^om  other 
causes— more  particularly  from  the  traumatic  forms.  This  may  usually 
be  very  reai lily  done  by  attending  to  two  points:  1,  that  in  the  rheu- 
matic paralysis  we  have,  as  a  rule,  co-existing  or  antecedetit,  an  articular 
rheninaiic  affeciion  of  a  chroiuc  form;  and  :i,  that  in  the  rheumatic  form 
of  the  disease  the  electric  irritability  of  the  mu*icles  is  not  diminished, 
whilst  in  the  spinal  and  l(»cat  forms  it  is  materially'  diminished,  or  may 
be,  indeed,  entirely  absent. 
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ITatanun  is  a  disease  consisting  essentially  in  an  excited  state  of  the 
spinal  cord  and  the  medulla  obb>ngnta,  in  fact  of  the  whole  true  spinal 
system,  giving  rinc  to  painful  and  continued  spiLsnis  of  the  voluntary 
tpuscles  and  the  diaphragm,  alternating  with  iucom|dete  relaxation,  and 
Usually  terminating  Intally.  This,  which  is  one  (»f  the  most  serious  and 
'  distressing  diseases  to  which  the  nervous  system  is  liaMe,  is  in  the  great 
majority  of  instances  of  a  Traumatio  nature,  Ifcing  the  consequence  of 
eomc  wound  that  implicates  or  irritates  a  portion  of  the  peripheral  ner- 
vous system  ;  the  local  irritation  so  produced  being  propagated  to  and 
affecting  the  nervous  centres,  the  cxciiatton  of  which  becowies  t>ersi8tent, 
»nd  continues  after  the  local  cause  has  l»ei*n  removed,  inducing  reflex 
muscular  movements  in  various  parts  of  the  body  The  irritation  of  the 
nervous  s^'stem,  however,  that  induces  tetanus,  may  arise  from  other 
sources  besides  surgical  wounds,  occasioning  the  Idiopatblo  form  of 
llie  disease;  thus,  for  instance,  the  presence  of  worms  in  the  intestinal 
canal,  exposure  to  cold  and  wet,  the  ligature  of  the  umbilical  cord  in 
infants,  and  even  the  uterine  irritation  following  abortion,  have  been 
kuown  to  occasion  il.     These  cuusea,  however,  rarely  give  rise  to  it  in 
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this  country,  ami  we  mnnt  consequently  regard  It  as  a  disea«e  ehtm 
arising  frora  traumatic  U'sion  of  souk'  kind.  ^ 

Causks  of  Tetanias. — Tetanus  may  occur  at  all  rif7*»ji,  from  th«  eartiflsl^ 
iofiinoy  to  nn  ailvancuii  period  of  life.  In  hot  ulimntfs  it  is  comuioa 
amongst  newly  born  infants,  in  ihe  form  of  Trinmua  Xeouafomm,  1l 
this  country  it  rarely  occtirs  at  this  very  early  pertofi  of  life,  but  i«  COH 
mon  in  young  ntltills.  I  have  most  frequently  observed  it  l>emreen  \M 
ages  of  ITt  and  26,  and  after  that  in  old  people ;  but  it  may  occur  at  mm 
period  of  life,  lb  is  Tar  more  common  amongst  matnH  than  femnlrs— 9 
the  propciilion  of  about  four  to  one.  Sr'ason  of  the  year  secm»  to  cxm 
cise  little  influence  over  It.  It  occurs  in  all  states  of  the  ntmoi^phtrM 
and  at  all  periods  of  the  year;  but  is  certainly  most  common  when  iM 
weather  is  au<Ulenly  changeable — alternating  from  heat  to  cold,  Ind«ifl 
long  exposure  to  cold  and  wet,  more  pai'tit'uhirly  after  the  body  has  bcJ 
heated,  is  the  most  common  cause  of  tetanus  when  it  occur:^  inde|H 
dentty  of  surgical  injury,  and  is  a  frequent  predisposing  cant^  in  pM 
sons  who  have  been  wounded.  j 

Tetanus  may  be  occasioned  by  injuries  that  do  not  gi%*e  rtos  to  hrcu 
of  surface;  thus  I  have  Unown  it  occur  in  a  child  who  was  6ud<lei» 
thrown  down  upon  its  back  by  another  at  play,  in  a  girl  from  a  M 
jumping  on  to  her  back,  and  in  a  lad  by  another  striking  him  on  d 
back  by  running  a  wbeelharrtiw  at  him  ;  and  Ketd  mentions  a  case  p(fl 
duced  by  the  stroke  of  a  whip.  But  in  the  great  majority  of  oases,  itl 
directly  occasioned  by  &  wound  of  some  kind.  Generally  a  nervou*  twfl 
has  been  lacernled,  divided,  or  inflamed;  and  this  seems  to  have  bim 
the  starting  point  of  that  dtHturbanc*e  of  ihe  spinal  system  of  nern 
whicli  leads  to  the  tetanic  sp.iKin9.  J 

The  kind  of  wounds  as  well  as  its  situation,  doubtless  infliicnces  matfl 
rially  the  oicnrrcnte  of  the  <lisea»e.  Though  il  ciMininly  mon-  fivi^ni'nlB 
follows  pnnc'tureil,  torn,  and  taeernted,  than  clean-cut  wounds,  yel  ■ 
occasionally  complicates  lhese,even  when  they  are  made  in  suryical  opefB 
'tions;  thus,  it  has  been  known  to  follow  the  removal  of  the  breast^  ad 
putation,  the  lif^atureof  the  larger  arteric*',  and  the  operation  for  hcnifl 
The  minor  surgical  operations  also  are  not  free  fi'om  the  i>ossibility  A 
this  dangerous  complication.  It  has  l>een  observed  after  the  ofieraticfl 
for  fistula  in  ano,  the  ligature  of  piles  and  varicocele,  the  removal  ■ 
nasal  polypi;  and  1  have  seen  a  fatal  case  resulling  from  the  intrixlafl 
lion  of  an  issue.  Burns  are  peculiarly  liable  to  l>e  followed  by  tt^laoiH 
It  is  the  common  belief,  hoth  in  the  profestjion  and  out  of  il,  that  woonfl 
of  the  hands  and  feet,  and  more  ositecialty  of  the  ball  of  the  thtunt)  aM 
of  llie  great  toe,  are  more  likely  to  be  followed  by  tetanus  than  thtjw ■ 
other  situations.  I  think  the  truth  of  this  opinion  may  Iht  donbl«fl 
though  it  in  not  improbable  that  tetanus  may  ocvur  more  freqnenM 
after  injuries  «'f  these  regicuis  than  of  other  parts  of  the  bo»iy*  wtuiJB 
because  punctured  and  lacerated  wounds  are  more  common  here  iUM 
elsewhere.  It  cannot  well  be  sn]ipo8ed  to  be  owing  to  the  tendon*  am 
fasciie  that  abound  hei*e,  as  Hunter  imagined;  for  il  is  sehlom,  if  eva 
met  with  after  operation*  for  tenotomy,  which  are  bo  commonly  pfifl 
tised  on  the  feet.  ■ 

Tetanus  may  occnr  in  all  confitUittioutt — in  the  strong  and  robust,  aiifl 
in  the  feeble  and  emaciated.  It  is  cis]>ecitdly  apt,  however,  to  occur  ■ 
feeble  and  debilitated  individuals,  and,  indeed,  may  Itc  b»okcd  upon  aafl 
disease  of  debility  ;  hence  any  condition  that  lowcm  the  toue  of  til 
nervous  system  is  especially  likely  to  occasion  it.  When  it  oceur*  fl 
perHona  who  are  otherwise  strong  and  in  the  prime  of  life,  it  wiUjI 
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fiiiind  that  they  have  been  exposed  to  causes  of  do|>rc8Bion  inQiioneing 
^Alie  nervous  syi^lt^ni*  It  ifl  Iohs  of  nervous  tone,  and  not  muscular  nenk- 
HlcBfi  til ntti imposes  lo  this  disease.  Thus,  in  tropical  eliraatcs,  am  in  souie 
orilie  West  IndiH  Islands,  niidamong^tt  lUe  marshes  of  Cayenne,  it  occurs 
with  pcruliar  tVeqitency,  the  most  trifling  scratches  or  punctures  being 
followed  by  the  disease.  Poland,  ^ho  litis  exhausted  the  statistics  of 
tetanus,  states  that  the  mortality  (Vom  it  is  in  London  .0:25,  whereas  in 

Eornhay  it  is  2.5  |)er  cent,  of  the  total  deaths.     It  is  interesting  to  ob- 
rve,  that  the  natives  of  hot  climates  are  far  more  liable  to  this  disease 
than  Kiiropean?*  resideitt  there. 

In  miliiary  prnclUe  tetanus  is  of  common  occurrence.     Its  fre<iuency 

ries  nuich  in  dilferent  cumpaij^ns  and  under  difTereut  (Circumstances, 

.ason,  and  climaie.       In  the  Peninauinr  War  it  was  estimated  to  occur 

the  proportion  of  alu^ut  one  case  in  every  200  wounded  ;  in  the  Schlea- 

ig-Hol8t«in  war  of  1K40,  accc>rding  J.o  Stromeyer,  once  in  about  350 

es.    In  the  Crimea  It  npi»ears  to  have  been  of  rare  occurrence.     AU 

<»ck*8  estimate  of  one  to  every  79  \voundi.'d  is  evidently  too  hi^h.    AfYer 

naval  engagenientK,  however,  the  morialily  has  often   l»een  high,  more 

■Mrticularly  if  tliey  have  taken  place  in  tropical  climates.     Sir  G.  Blane 

Htate^  that,  after  Uodncy*s  action  in  the  West  Indias,  outof  810  wounded 

^H)  were  attacked  wiili  tetatius,  being  one  in  40.     AH   Eurf»{>ean  Army- 

^■nrgeons  are  agreed,  that  sudden  changes  from  hcAt  to  coM  are  amongst 

^plc  most  frequent  causes  of  tetanus  amongst  the  wounded.    Thus  Larrey 

Htattis  that,  alter  the  battle  of  Moskowa,  all  hough  the  number  of  wounded 

was  imn)euse,  there  were  few  cases  of  tetanus,  the  heat  being  very  great 

nnd  cfMitiniions;  whilst  after  iJautzen,  where  the  wounded   were  left  on 

the  fitid  all  uight  exposed  to  severe  cold,  more  than   100  hail  tetanus; 

^nd  after  the  liattle  of  Drefl4l€n,  when  great  heat  was  followed  by  much 

^p<?t  and  cold,  the  wounded  siitfered  most  severely.    So,  after  some  of  tlie 

Indian  battles,  as  Chiliauwullah  and  Ferozeporc,  where  the  wounded  lay 

exposed  to  c(»ld  niglits  al\er  very  hot  days  (Maeleod),  tetanus  was  <»f 

very  frequent  oiXMirrence.     The  case   ap|M!ars  to  have  l>een  dilferent  in ^ 

America,  where  tetanus  does  not  seem  to  Imve  arisen  from  ex|M>sure  of 

the  woumled  to  cohl  and  night  air.     Ghisholm  states  that  although,  from 

tbe  wooded  nature  of  the  country  in  which  the  battles  were  often  fought, 

wounded  men  were  not  unfrequently  left  for  two  or  inree  days  on  the 

ground,  tetanus  itid  not  appear  to  be  u)ore  frequent  amongst  them  than 

iu  those  immediately  cared  for.      Hcnnen  states  that  a  draught  of  air, 

whether  hot  or  cold,  directly  blowing  on  the  patient,  is  the  m<»st  fertile 

cause  of  tetanus 

The  frequency  with  which  tetanus  occurs  varies  much.  It  often  hap- 
pens thai  not  one  case  occurs  in  a  hoKpital  for  some  years,  and  then 
several  are  met  wiih  in  clo.se  succession  or  simultaneously. 

pKttlot)  OF  OccLRRENCK. — Tetanus  may  take  place  at  any  |>criod  after 
tbe  indiction  of  the  wuuntt  that  occasions  it.  In  hot  olimatcdcspecislly, 
It  may  oceur  very  »|H'edily;  thus,  Hobiasou  relates  the  case  of  a  negro 
servant  in  the  West  Indies,  who  !»cratchiMl  his  linger  with  a  broken  plate, 
and  died  of  tetanus  in  a  (piartcr  of  an  hour.  It  is  vevy  seldom,  how- 
ever, in  temperalc  climates,  that  it  supervenes  before  the  fourth  or  \UXh 
day,  usually  from  that  to  the  tenth  day.  Larrey,  who  hatl  great  ex[»e- 
rience  of  this  disease  during  Nap«jleun's  campaigns  in  Egypt,  met  wilU 
it  most  iVt^qiUMilly  between  tlie  Hlth  and  liltcenth  day^i  alter  the  inflic- 
tion of  the  wound.  According  to  the  ex[>erience  of  the  Surgeons  of  the 
Feninsutar  War,  under  whose  cd)servatiou  many  hundred  cases  cjimCf 
the  di^*use  does  not  show  itself  after  the  twenty-second  day ;  but,  thougli 
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this  niny  be  the  general  rule.  Sir  O.  Blniie  hn.s  related  a  t'ese  in  wlifcli  9 
look  place  hs  Inte  na  a  month  nfler  the  infliction  of  the  wouml.     It  ii 
etAleil  that  it  may  occur  afier  the  cicatrisalion  of  a  wound  is  com|»l«le*lj 
when  this  hn])]K'ns  the  disease  must  be  lonked  upon  ns  )>eing  idiopAlbiJ 
aceidtnlally  occurring  in  a  person  wjio  ha«  l>oen  recently  injured.         1 
f  ORMB. — Tetnnuft  may  be  Acute  or  Chrvuiv  ;  being  in  ftome  instancw 
fatal  in  the  course  of  a  lew  honrh,  but  UBunlly  lasting  for  three  or  four 
days.     Polanil  stntes  that  at  Ony's  51  per  cent,  of  the  cases  >rerc  fitAl 
before  the  fifth  day  alter  invasion.     If  the  patient  survives  this  lime,  llie 
(Usease  will  c(nnnii»nly  run  on  to  the  eighth  or  tenth  'lay,  and  oceaai" 
ally  even  fora  I(»n<rcr  |)eriod  tiian  this;  thus,  S.  Cfxipcr  mcntionsacoM 
which  it  contihued  in  a  scMier  for  five  weeks  alter  amputation.    Tin 
more  chronic  it  htconies,  the  l)ettor  is  the  clinuce  of  rectvery;  indrfl, 
the  patient  survive  the  tenth  day,  the  prospect  of  a  favorable  iMue  to 
ease  is  materially  increased.     As  a  general  rule,  those  cases  are  theme 
fatal  whith  are  most  active  in  their  symptoms  ;  the  danger  l>eing  in 
i-atio  of  the  ncuteness  of  the  attack,  both  as  to  severity  and  aUo  w 
rapidity  of  inva^^ion  aft,er  injury. 

Symptoms — The  invasion  of  the  disease  ia  sometimes  preceile*l  by 
general   uneasiness   on   the  part   of  the  patient,  a   feeling  of  illncKt* 
weakness,  or  a  sense  of  impending  mischief.     Alternethy  w»«  of  opinit 
that  tetanus  was  usually  ushered  in  by  a  disturbed  state  of  the  dige»iii 
organs,  the  stools  Iteing  otTcnsivo  and  indicative  of  much  gastiie  irrit 
tion.     When  the  disease  sets  in  gradually,  it  may  be  soniewliat  difflcul 
of  recognition  in  its  early  stages;  if  it  come  on  suddenly,  itn  nulupe 
imtnediutely  evident.     It  is  a  remarkalilc  fact  that  the  cruinps  do  ti( 
begin  in  the  part  injured;  but,  wherever  this  may  be  situatetj,  they  si 
always  first  noticed  in  tlie  muscles  of  mastication, of  the  face,  txtvi  np\* 
part  of  the  neck  ;  and  thronghontf  these  and  the  muscles  of  the  re«|>ii 
lion  are  [jrincipally  affected.     In  tetanus,  the  circle  of  nervous  dintni 
ance  ia  at  first  very  limited.     It  is  confined  to  the  muscles  suppliird 
the  motor  branch  of  tlie  fifth,  by  the  portio  dura  of  the  seventh  nerv< 
and  by  the  spinal  ncccss<jry.     These  nerves  appear  to  be  alone  afTeetet 
the  sensory  division  of  the  fifih  is  never  influenced  throughout  the  Hi 
ease.     Tlie  sjiasm   mav  be  confined   t<>  the  muscles  supplie^d  by  tli 
nerves,  as  is  the  case  in  trinmus;  but  it  soon  spreads  to  the  true  split 
nerves,  being,   however,  confined  to  their  motor  divisioua.      The  fii 
symptoms  usually  consist  in  the  patient  feeling  a  stitrness  or  soma 
about  the  jaws  and  throat,  Iteing  unable  to  open  his  mouth  widely, 
take  food  or  drink,  the  muscles  ab(Hit  the  temples,  jaw,  ami  neck  fceh 
stiff  and  rigid ;  this  condition  has  given  to  the  diseii>ie  the  popnlartei 
of  lock'jaw.      As  the  afi'i'Ction  advances,  the  countenance   aA«u(nv« 
^H'culiar  expression  of  tuiin  and  anguish,  the  features  arc  flxcd  or 
vnlsed  from  time  to  time,  and  the  angles  of  the  month  drawn  up, 
stituting  the  ap|>earanee  called  the  ritfus  nanionivHi^,     When  fairly 
in,  the  disease  is  marked  by  spasms  of  the  voluntary  muscles  of  the 
violent  character,  with  mucli  |>ain  and  oidy  partial  retnissi(Hi$. 
pain  is  of  that  kind  that  attends  ordinary  cramp  in  the  muKfles,  an 
the  lege,  and  is  usually  very  sevei-c.     The  spastns  are  often  jerking,  d 
patient  being  suddenly  thrown  up  or  twisled  on  om*  side;  ttio  breath 
drawn  with  aloud  sobbing  catch  from  ?ipnsm  of  the  diaphragm,  and  fi* 
the  same  cause  there  is  usually  violent  pain  experienced  in  the  epignsCi 
region,  darting  across  to  the  spine.    The  mu.sclcf*  of  the  trunk  are  umi 
»ffect<*d  next  in  order  of  frequency  to  those  of  tlio  head  and  neck, 
body  being  bent  backwards  ao  as  to  form  n  complete areh  {OpislhiAutu 
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more  rarely  ta  it  drawn  fonvnHs  (EtrtfiroHlhotonos) ;  and  Atill  less  f  1*0- 
qiiuiitly  to  one  sitlu  lii  some  c.ises  the  body  bocoinus  perfectly  ri^id, 
likt  a  piei'e  of  wood,  the  lielly  being  drawn  in,  and  Lhe  vUval  expaiulod. 
It  is  said  that  in  severe  cases  the  8|iaf-ra«  have  been  so  violent  that  mus- 
cdes  have  U'en  rupLiu'wl,  tcL-ih  bi'okcn,  and  the  tongue  lacerated.  In  tho 
numerous  cases  of  tetanus  that  I  liave  unfortunaiuly  wituos9e<!,  it  has 
rarely  fallen  to  my  lot  to  see  any  effects  of  this  kind  produced;  the 
spasms,  imleed,  Vn-itig  in  general  not  very  violent,  though  continuous  anil 
very  painful.  The  only  muscles  that  I  have  seeu  toru  have  been  the 
recti  <»f  the  abtlomcn. 

The  intellectual  faculties  are  not  disturbed^  and  the  mind  continues 
clear  to  the  last.  Cases  of  tetanus  occaHionally  prove  fatal  without  any 
elevation  of  temperature ;  but  in  most  instances  there  are  great  heat  of 
surface,  pn^fuse  sweats,  and  iiuit-kness  of  pulse  ;  not  so  much  from  any 
febrile  (jisturbance,  but  app:irently  from  tho  violence  of  the  muscular 
contractions.  In  nio»t  casen  thin  symptom  is  peculiarly  marked, espe- 
cially towards  the  end  of  the  case,  when  the  temperature  may  rapidly 
rise  to  extraordinary  hei^jhts.  Thus,  Wunderlich  has  recorded  a  case  in 
which  it  reached  ll*J.55^  Fahr.  immediately  before  death.  It  may  con- 
tinue to  rise  a  few  tenths  of  a  degree  hijfher  after  death  in  these  cases. 
The  |>rolongation  of  life  appears  to  dept-nd  ^rcatly  upon  the  intensity 
of  the  convulsive  movements  ;  the  more  severe  these  are,  the  sooner  does 
death  result.  The  fatal  termination  occurs  not  so  much  from  any  ;!i;r6at 
physical  lesion,  or  disturbance  oC  important  pares,  as  from  exbaustiun 
consequent  on  the  frequency  of  L lie  tetanic  spasms, 

pATHOLOGV. — There  is  surely  nothing  more  remarkable  in  the  whole 
history  of  disease  than  that,  inconsequence  of  a  triviid  wound  inflicted 
on  a  distant  part  of  one  of  the  extremities  of  the  body,  an  otherwise 
Apparently  healthy  man  should  t»ti  seized  with  a  spasmodic  affection  uf 
the  muscles  of  the  juws  ;  that  this  spasm  should  extend  to  the  trunk ; 
and  that  after  a  few  hours  it  should  be  tV»llowcd  by  general  convulsive 
movements  whieh  will,  in  the  ifreat  mnjority  of  instances,  speedily  end 
in  death  It  might  reasonably  l>e  expected  that  such  a  train  of  pheno- 
mena )«onld  leave  the  most  unmistakable  evidences  of  tlie  conditions 
that  had  given  rise  to  Ihcm  ;  and  (hnt  paliiolotrieal  anatomy  would  at 
uce,  and  in  the  clearest  manner,  enable  us  to  unravel  the  mysterious 
bonds  t.hat  connect  a  graze  of  the  foot  with  a  spasm  of  the  muscles  of 
lhe  neck  and  jaw.  Bat  in  this  wc  shall  be  grievously  disappointed;  for 
the  morbid  appearances  found  after  death  from  tetanus  throw  but  little 
light  on  tlie  re:d  nature  of  this  affection, — so  little,  indeed,  that  it  is 
frequently  looked  upon  as  a '''functional  disease.*'  Btit  iu  saying  that 
this  or  any  other  disease  is  funciioual,  we  <»rdy  express  our  ignorance  of 
its  real  cause.  There  is  no  funetinn  without  an  organ  to  |>erform  it;  and 
there  can  be  no  derangement  of  a  function  without  a  corresponding  and 
conconiilautdisf»rdcr  of  the  organ  that  produces  it.  Kvery  '*  functional" 
disease  must,  therefore,  at  last  be  referred  to  an  organic  lesion.  The 
term  •' fuuciional"  is  only  employed  when  wc  are  not  acquainted  with 
the  true  nature  of  the  disease.  As  less  is  known  of  the  real  physiology 
and  pathology  of  the  brain  and  spinal  cord  tlmu  of  other  organs  of  the 
body,  wo  have  more  "functional"  diseases  of  the  nervous  system  than  of 
ihe  circulatory  or  respiratory.  Bu.t.  as  pathological  anatomy  becomes 
more  studied,  and  as  minute  investigations  into  structure  are  entered 
npun,  so  tJic  class  of  so  called  "  functional'*  diseases  becomes  narrower. 
We  do  not  sjietik  of  **  funrtional"  coma,  because  we  can  appreciate  the 
different  couditious  that  occasion  compreasiou  of  the  hraiu  j  but  wc  still 
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Bpeftk  of  fnnctional  convulsive  disensos  nnri  or  runetional  amniiro^ifl.  Tn 
o|ihtIialnio8<'Opo,  liowevur,  Una  shown  tlint^*  finictionftP' ainanroaia  d^Hfd 
iiol  vxisU  but  that  the  fnilure  of  visual  (x>wer  in  nlwnya  nrcoinpaiiieil  \m 
and  di-pendent  on  somecoiresponding  rlmngeof  sirurturp  in  the  intend 
of  the  eye  ;  niid  ndvnnces  in  palliology  will  <loulttlesft  show  ttiai  uUia 
so-c'iilled  fniit'tifMial  diseubcs  uf  the  nervous  sysleni  arc  in  reality  de|)en4l 
enl  on  alruclnrnl  lesions.  m 

State  of  the  Nerves  at  the  Seat  of  Injury.— There  is  onfl 
niorliid  condition  tliat  will,  [  rliiiik,  iiivnri:ibly  be  found  in  U-tann<>,  vinj 
a  marked  congestion  and  intlnnimation  of  the  nerve  eonnecte<l  wiih,  anfl 
leading  frfun,  the  wotnui  that  has  oecanioned  the  diaease.  Thia  minhm 
slate  I  have  never  found  wnntinp.  In  all  eases  of  fatal  tetanus  timl  ■ 
have  seen  in  wliieli  a  careful  dit^section  has  been  made,  the  si^u»  of  inflAtM 
mationof  a  nerve  coraniunicAting  with  the  wontid  have  l»een  fuuud;  iitfl 
the  vaseularity,  which  is  often  very  iniense^  may  be  traee<l  up  the  ni*iirvj 
ktnma,  often  to  a  considerable  distanee  In  a  ease  of  totauMfi  follomtifj 
A  wound  of  the  kni*e,  in  a  patient  who  died  in  Uiuversiiy  College  H(nm 
|)UaK  a  amall  branch  of  tlie  inlernal  cnianeous  nerve  was  found  Lo  hflffl 
[)een  injured,  and  wa»  intlauietl.  In  another  patient  whti  died  of  tetamaj 
about  sixteen  days  aller  treading  on  a  rusty  nail,  a  black  R|ieek  wm 
founil  on  the  internal  plantar  nerve,  where  it  had  l>cen  woun<ti.'d  by  ttitj 
imil.  In  a  man  who  died  of  arute  letninm  a  week  atler  leeeiving  a  1ac«J 
rated  wound  of  the  doreum  of  the  foot,  the  digital  nerves  were  found  M 
be  eloughy,  and  evidenees  of  intlauiinntoiy  irritation  extended  »«»ine  diM 
tance  up  the  nuiseulo-cutaneous  nerve  In  another  ease  under  my  carta 
in  whieli  tetanus  resulted  from  a  bruiae  of  the  back,  and  lenninale»l  M 
death,  the  injured  nerve  (a  dorsal  branch)  was  found  lyinir  bare  and  red 
dcned  in  the  wound;  ami,  on  traeiuir  it  up  to  the  apin&l  cord,  its  ahmdl 
WAS  found  to  be  mueli  injured,  eediyniosed,  and  with  a  larj^e  vensH  rnH 
Dtng  down  it.  In  another  inslancc,  in  which  t^'tanns  tollowetl  a  wonnfl 
of  the  wrist, the  external  cutaneous  uerve  was  found  in  a  similar  inflamofl 
Btnte.  I 

The  Pathological  Conditions  found  In  the  Spinal  Cord  ii 
ca^es  of  tetanus  have  been  atudjed  by  Kokitansky,  Loekliart  Clarka 
Dickinson,  and  Allbult.  Rokitansky  descril>cd  them  na  uonKtaihfl 
chiefly  of  a  proliferous  devehtpntent  of  eonneciive  tisbue,  ooni|ioMMl  m 
young  cells.  Dillrutli  doubts  the  correctnens  of  this  oltHiM'vattrin  ;  umI 
many  eonipelent  ol^^prvcr8  have  failed  lo  discover  anyLhinjj  in^n*  |«»^ 
live  than  eeehymt»ft**d  patches  and  interspaces  in  the  spinal  mcrlnllJ 
Loi'khari  Clnike  has  in  at  leant  six  cases  olwrved  lesions  of  stnicHilJ 
in  the  spinal  cord,  consisting  of  disintegration  and  softenlni?  of  a  |Nifl 
lion  of  the  grey  substance  of  the  cord,  which  ap|>cared  in  cvi'iain  |Ktiti 
to  be  in  a  state  of  solution.  The  fluid  thus  fiuined  was  in  some  pal's 
granuhtr,  holding  in  suspension  the  frngtneut«  and  particles  of  the  6\*\m 
te^rated  tis-^ue,  but  in  many  places  it  was  inM'fcctly  pellucid.  He  coH 
aiders  this  due  to  hypeneinin  of  llio  cord,  accompanied  bx*  exudation  anfl 
disintegration.  Dickinson  bus  deserilwd  intense*  hyperiemia  with  n  fclrud 
tureless  exudation  poured  out  anuind  the  vessels  in  many  parts  of  tha 
grey  mailer,  breaking  do^vn  the  surrounding  tissue.  He  also  nb>rrr« 
some  ha?mo^rha^cs  in  the  while  columns.  These  olraervations  have  iniM 
confirmed  by  (^liflord  Allbutl,  who.  found  in  four  cords  which  ho  >-S 
nmined  that  the  tissucK  were  intensely  cm^estcil.  nnd  surroundeil  \m 
spaces  containing  a  structureless  exudation,  especially  In  the  grev  atafl 
ler.  The  absence  of  any  constant  and  diMinct  pathologic<d  lesion  I J 
led  to  the  hypothesis  of  tetanus  being  deiiendeut  primarily  oii  Uoo^ 
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^|>ot8nntng,  und  not  on  n  lesion  of  the  nerve-centres*  Billroth,  who  in- 
clines Uj  this  idea,  admits  tiiat  it  is  a  mere  hypothesis.  This  theory  of 
Mood-poisoniiig  Itciiig  Ihe  priinniy  cnvise  of  tetanus  is  based  on  the  fol- 
lowing tine  of  iirguim-nt.  A  soplic  agent,  eaimlije  of  prndncin^  couvid- 
Bfive  movements  witen  ahsorJied  into  the  bh^od — of  actins:,  in  faet»  like 
Btiychuin — niny  be  siippot^ed  to  be  geneinted  in  certain  eirenmstances, 
whetlier  of  indivi<bi!il  piedispOHition  or  of  epidemic  constitution^  in  the 
wound  or  at  the  seat  ol  injury.  ^Vo  have  the  anabjgy  of  h\'drophobia  in 
support  of  tlve  idea  thnL^  in  certain  circinnBtances,  nuch  aii  a^rnt  may 
be  generated  in  tl»e  system,  rendering  the  flnids — blood  and  saliva— 
poisonous  to  nthers,  and  capable  of  developing  a  convuUive  disease  in 
tlie  animal  affected.  We  have,  however,  no  evidence  as  yet  thai  the 
bbK>d  or  any  one  <if  the  secretions  of  n  tetanic  patient  is  capabk.  when 
inooidated,  of  pro<Uiring  a  similar  disease  in  a  healthy  animal. 

•  There  is  one  »jbjcctit»n  to  this  theory  which  ap|iears  to  mo  too  serious 
to  be  overlooked:  viz,  that  teianus  has  been  arrested,  if  not  cnred,  by 
the  division  of  the  principal  nervous  trunk  leading  from  the  scat  of  in- 
jury, as  the  posterior  tibiiii  nerve  in  cases  of  tetanus  arisiriji  from  wound 
of  the  Hole  of  the  fool.  This  fact  appears  to  me  to  point  rather  to  u  pri- 
mary nervftus  lesion  than  to  blood-[K>isoning  as  the  exciting  cause  of  ihe 
tetanic  convulsions, 

Tbkatmknt. — The  treatment  of  tetanus  is  of  a  local  and  of  a  constitu- 
tional character.  Tlie  Local  Treatment  has  for  its  object  the  remitval 
of  the  irritation  that  has  induced  tlie  tetanic  condition.  It  is  true  that, 
wheJi  once  tetanic  excitement  has  been  set  up  in  ihe  cord,  it  haa  a  tend- 
ency to  continue,  and  to  be  incapable  of  removal  by  the  mere  abstraction 
or  oessuLi*)!!  of  the  hwal  irrittiiiou,  which  «i;ave  rise  to  it  in  the  first  in- 
stance. It  is,  however,  only  rea!<oiiablc  to  suppose,  that  other  treatment 
will  succeed  best  if  local  irritalion  lie  removed;  atid,  indeed,  so  lonij  a* 
this  continuen  to  keep  up  the  centric  nervous  diHturhauce,  no  ifeneral 
means  can  be  expected  to  auccecil;  as  they  will  have  not  only  UtC'onbat 
already  existint;  disejiHc,  bn:  also  to  overcome  the  continuous  excitement 
maintained  by  the  local  di&turl>nnce.     Hence  it  is  of  importance  to  bring 

■  the  wound  inio  as  healthy  a  state  as  possible,  and  U*  Hce  thai  it  is  clean, 
free  from  foreign  liodies,  nnd  not  inflamed.  Jn  onier  ertVciually  to  re- 
niove  all  local  diuturbnnce,  recourse  has  beeu  had  to  amputation;  but 
though  this  may  have  succeeded  in  clieckiug  some  of  the  more  chronic 
lorm^t  of  the  disease,  yet  other  and  milder  local  means  have  sulticed 
equally  well,  and  in  die  majority  of  cases  it  Im^  had  no  effect,  and  henoc 
so  ftt'vei*e  an  operation  can  scarcely  be  recommended  for  adoption.  The 
division  of  the  trunk  of  the  injnre<l  nerve,  at  some  disiauee  above  the 
wound,  if  there  be  one  that  has  been  punctured  or  lacerated,  has  occa- 
sionally provetl  succcHsful.  Thu*i,  in  ii  case  of  tetanus  following  injury 
of  the  snpraorhiial  nerve,  Larrcy  out  this  across,  and  the  patient  was 

tcnre^l.  In  a  miilshipmau,  in  whom  tetanus  came  on  the  day  alter  the 
sole  of  the  loot  had  been  wounded  by  treading  on  A  rusty  nail,  Murray 
divided  the  posterior  tibial  nerve,  and  thus  cured  the  patient.  In  ihoao 
oaees  in  wiiicii  no  hpecial  nerve  appears  to  have  been  injured,  Liston's 
recommendation  of  roakiui:  a  yy-shiiiiefl  incisitm  down  to  the  twue,  and 
alfove  the  part,  so  as  to  inKtibiic  it  completely,  may  lie  advantageously 
followe*l.     Alter  the  nerve  has  been  divided,  or  the  part  properly  insu- 

*|ated.some  solution  of  atropine  may  bo  carefully  applied  to  it,  so  as  still 
further  lo  lessen  local  irriiatiou. 
In  the  Constitutional  Treatment  of  the  disease,  it  is  necessary  to 
bear  in  mind  that  tetanus  ib  an  ad'eclion  of  dcbilit}',  the  violence  of  the 
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BpAStnoclic  paroxysms  givini;  an  Rppoarnnce  of  ftvlne  airengih  tn  the  pa- 
tieut;  and  that  tiie  piincipul  source  of  (l!in>;ov  an<t  di-atli  la  the  rttti;)no 
and  exIiAiiation  itiHiired  hy  tlie  rncrgy  nt  the  miifleiilar  maremifnU,  TI»! 
means  adopted  sltould,  tltcrororo,  have  for  their  ohji^ot  the  removal  of 
irritation  and  the  support  of  the  patient's  strength,  ao  as  to  enabk*  luD 
to  bold  up  Against  the  disease. 

Nothintir  can  he  mure  unsatisfactory  than  the  trcntment  of  the  AcnU 
form  of  traumatic  tetanus.  In  it,  nil  medicines  an*  nst'lesR  a<>onmii're 
agents.  Hul,  though  mrdirines  are  of  no  avail  iis  means  ofeure,  they  nmr 
act  as  palliatives,  and  aH'ord  rolief  to  the  patient;  and  much  may  he  tUme 
iiy  the  Snrgeon,  by  removing  all  sources  of  exttM*nal  irritation,  to  mitiuiit* 
Ilia  sutferin^s,  an<l  to  place  him  in  a  favorable  condition  to  wiihslAiiil 
the  exliA(iHtion,nnd  to  lessen  the  torture  of  the  spasms.  Witli  thi^  vi^w, 
the  first  thing  to  be  done  is  to  clear  the  bowels  wull  otit  with  an  ap<*rictil 
do^e;  aided,  if  necessary,  by  a  turpentine  enema.  The  patient  shoDid 
then  be  kept  perfectly  quiet  in  a  room  by  liimself,  a  screen  or  muslin 
curtains,  as  recommended  by  Marslmll  ]{all,  l»eiug  drawn  round  the  b«d, 
as  noise  or  movement  of  any  kind  increases  the  spasms  greatly.  In  order 
to  allay  the  npinal  Initntionf  the  most  effectual  means  consists  perhaps 
in  the  plan  recommended  by  Todd,  of  applying  ice  along  the  nrholfi 
lergLh  of  the  spine:  tids  is  best  done  by  one  of  Chupman*a  spine-ba^'i. 
This  is  a  powerful  depressing  agent,  and,  unless  care  l)e  taken,  may 
lower  the  heart's  action  too  much,  or  imleed  completely  extinguish  iL 
It  may,  however,  \>e  applied  with  safety  for  six  or  ciijht  hours,  the  cnn» 
dition  of  the  patient  being  looked  to  in  the  meanwhile.  Sedative  or 
antispasmodic  agents  are  of  no  use  whatever  in  acute  traumatic  tots- 
nus.  I  have  seen  many  drugs  of  this  kind  employed,  without  producing 
any  effect  in  lessening  the  violence  of  the  convulsions.  In  most  chm!4, 
however,  the  inbiitation  of  chloroform,  or  the  administration  t\t  clihintl, 
Diuterially  lessens  their  severity,  and  gives  the  patient  at  least  temporary 
ease. 

In  the  Subacvte  or  Chronic  form  of  the  disease,  recovery  is  much 
more  likely  to  take  place;  and  it  is  only  in  these  cabps  that  antispas- 
modics and  sc<lativea  have  l»een  of  use,  and  in  these  also  chlorofoini  nu>\ 
chloral  are  far  more  beneflciul  than  in  the  acute  cases,  There  is  a  kinil 
of  trismus  occurring  in  female*,  often  of  a  hysterial  nature,  which  is  »t 
once  removed  by  the  inhalation  of  chloroform.  Almost  every  druif  lo 
the  pliarmacop03ia  of  a  tonic,  sedative,  or  antispatimodic  natare,  liu 
been  employed  in  these  cases;  anil  the  recovery  which  has  occasionAlly 
reanltcil  has  been  perhaps  over-hastily  attributed  to  the  reme«ly,  ratlicf 
than  to  the  employment  of  those  dietetic  and  hygienic  means,  whith  are 
of  the  first  im[>ortance,  by  enabling  the  patient  to  live  on  until  the  ili»> 
ease  wears  itself  out.  Tonics,  especially  iron  and  quinine,  have  been 
employed  by  Kome.  KlUotson  was  strongly  impressed  with  the  valne 
of  the  carbonate  of  iron.  Sedatives  in  all  forms — oonium,  bclladona*, 
opium,  and  their  alkaloids — have  been  largely  and  most  inelTectunllV 
employed.  Miller  speaks  highly  of  cannabis  Indica  imshed  to  u*r> 
cotism,  three  grains  of  the  extract,  or  thirty  minitun  of  the  tincture* 
being  given  every  half  hour  or  hour;  and  Iliiughton  has  euiplo>M 
nicotine  in  one-ilrop  doses,  administered  every  second  hour,  with  coia- 
plete  success  in  severe  cases  of  tniumatic  tetanus. 

The  Calabar  bean  is  the  best  remedy  that  perhaps  deserves  phy 
logically  the  most  attention;  for,  as  it  is  nearlv  if  i>^t  quite  nntay; 
nistic  to  the  tetanic  spasms  of  strychnia,  it  may  be  hoped  that  il  v 
bo  found  equally  uselul  as  a  sedative  to  the  spinal  cord  in  tho»«  %rni\ 
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roin  trnnmtitic  cnnstis.     In  E.  Walson's  Iiaiuls,  very  successful  rc**»ult9 

,ve  folUiwcd   itft  ndministralion.     Yet  it  in   far  from  bi'iiii^  a  s|>et!ific. 

have  irieil   it  in  severjil  cases,  with   no  npprecinMe  good  etfeci.     It 

uy  be  giveii  by  the  mnnih,  hypotiermirnlly.  or  prr  anutm   in  tbc  form 

\X  a  siiliilion  or  a  tincture  of*  the  extract  in   half-gruiii   doacs,  b\*  tlie 

lonlh;  liypodermicaliy,  in  doMos  of  one-sixth  of  a  j^rain  ;  per  ainuH,  in 

•ain-doees.     The  d<»fte  should  be  given  at  leaHt  ^vevy  second  hour,  until 

complete  contraction  *it  the  pii|>il  occurs.    StiniubtnlA,  as  brauily,  shctdd 

at  the  same  time  l}c  given   lo  counteract  the  depresHion   that  will  result 

ram  the   use  of  the  drug.     At  the  same   lime  that  recourse  ia  had  to 

ich  measures  ns  these,  it  must  not  l)e  ror(;t>tlen  that  the  disease  is  one 

►f  great  exhaustion,  nn<i  I  hat  the  pnlicnt  will  <lie  worn  out,  unless  he  Ixs 

ipplied  wjtii  plenty  id*  nourishment.     Beef-tea  and  wine  should,  thero- 

tre,  be  administered  by  the  nmnth,  as  long  as  the  patient  can  swallow, 

id   fiutriti<ma  enematn  by  the  I'ectum  ;  and  in  this  way  the  powers  of 

life  m:iy  be  supported   untd  the  violence  of  the  disease  expen<ls  itself. 

'I  am.  however,  disimsed  to  think  that  even  in  these  chronic  cases  much 

more  nuiy  be  done  by  simple  than  by  sfrccific  treatment.     Clearing  out 

te  boHels  by  a  turpentine  enema,  bretdcing  the  violence  of  the  spasms 

ind  giving  the  patient   rest  and  ease  by  chloroform  inhalations  or  by 

hloral  enemata,  and  keeping  np  the  powers  of  the  system  Uy  injections 

ff  beef-tea,  egg,  and  brandy  into  the  rectum,  till  the  disease  wears  itself 

lut,  appear  most   likely  to  be   followed    liy  a  SHtisfaetory   result,  when 

ised  in  addition  to  the   hygienic  measures  recommended  tn  the  acute 

irm  of  the  disease.     It  is  iu.'rtainly  more  rational  to  employ  such  mea- 

kures  as  these,  than  to  be  constantly  lecnrn'ng  to  antispasmodics  and 

at'datircs,  which  repeated  experience  has  proved  to  Uf  useless  as  curative 

Lgcnts,  in  the  vain  ho[)e  of  rinding  a  si>ecific  for  tetanus. 


CHAPTER    XXXIX. 

DISEASK8  OP  THE  LYMPHATICS  AND  THEIR  GLANDS. 

INFLAMMATION  OF  THE  LYMPHATICS. 

Inflammation  of  the  Ijymphatlos,  Ijymphatitis,  or  Angeio- 
-leucitis,  is  a  dilfnse  or  eryt^ipelaious  inflammation  nf  the  lymphatic 
nressels.  In  it,  accf)rding  to  Tensier,  the  lymph  coagulates,  forming  a 
Vosy  clot,  which  obstructs  the  interior  of  the  vessels  ;  the  walls  of  which, 
■It  the  same  time,  become  thickened,  softened,  opaque,  and  surrounded 
hy  a  qujintity  of  intiltrnted  areolar  tissue. 

Symptoms. — This  disetise  may  be  idiopathic,  when  it  is  closely  asso- 

»Ciated  with  erystpt'las ;  but  more  commonly  it  is  set  up  from  the  irrita- 
tion induced  by  an  infected  abrasion  t>r  Wdund.  Dnring  the  progress  of 
an  uritinary  injury,  the  patient  is  seized  with  rigors,  followed  by  febrile 
reaction,  and  attended,  perhaps,  by  vomiting  or  diarrhoea.  These  symp- 
toms often  precede  by  twelve  or  fourteen  hours  the  local  signs  of  the 
disease,  but  more  commonly  accompany  them.  On  examining  the  part 
it  will,  if  snperfirial,  l>e  seen  to  be  covered  by  a  mullitmle  of  fine   red 

Ethst  s^-attercd,  but  gra<lnalty  approximating  to  one  another 
rro  a  distinct  baud,  about  au  inch  in  bi*eadth,  running  frooi 
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the  part  afTt'ciiHl  along  the  inside  of  the  limli  to  the  neighboring  lympij- 
nlic  gInntU,  wbiirh  niny  \*e  lelt  tu  be  enlarged  mu\  temler.  The  bftnil  itatlf 
feeU  Bomewhnl  doughy  nnd  thickened.  8uiuetinie8  one  lymphatic  mil 
be  fell  hnrd  nnd  isolat-ed  like  a  piece  of  whipcord.  There  is  ui»uully 
more  or  less  a^dema  of  the  limb,  from  the  iinpliralion  of  the  deeper  Uy- 
ers  of  vessels  and  their  obstrnetion  by  the  inQainmntion.  Alon^  the 
eourso  of  the  inflamed  absorbents,  erysipelutous-irmking  pntcht-s  tjoC 
nnfreqnently  appear,  and  coalesce  tinlil  they  asaunie  a  considerable  nixxt, 
and  eonsiimte  a  distinct  variety  as  it  were  <»f  erysipelas  In  ft*tme  (ywe* 
the  glands  are  atfeeled  before  any  other  jix-^al  signs  manifest  them«eli^p<, 
owins;;  probably  to  the  tleefier  seated  lymphatich  having  iK'cn  flrst  irn]tli- 
cated;  or  possibly  by  the  direct  absorption  of  and  deposit  in  tliem  of 
some  septic  matter  that  constiintes  the  )»rimary  aomx'e  of  the  infi'etire 
inflammation;  and  nut  uncommonly  throuf^hout  the  disease  the  inflniD- 
Diation  continues  to  lie  confined  principally  to  this  set  of  vessels,  jifivio^ 
rise  to  great  and  brawny  swelling  of  the  limb,  but  without  tnurli  if  tiny 
&u|K?iticial  redness.  The  constitutional  disturbance, at  first  of  the actiTC 
infliimmaiory  type,  may  Gradually  subside  into  the  asthenic  form. 

The  Diagnosis  of  infiammation  of  the  lymphatics  has  to  be  made  in 
its  primary  state  iVora  phlebitis  nnd  erysipelas ;  in  its  secondary  from 
l>yat»inia.  From  phlebitis,  the  diagnosis  is  easy  by  attention  to  tlio 
Bupei-ncinl  re^lness  of  lymplnUitis,  and  the  ubHcnce  of  the  eonl-tike 
plujrfte*!  vein.  From  erysipelas,  the  alwencu  of  the  tlilTiiHC'iiL'iiS  of  ib« 
re<l  blush,  nnd  its  limitation  to  the  course  of  the  tnlltinied  aliMorl»eiiU, 
will  readily  serve  as  diaj^nostie  sipns.  Hut  into  erysiijclas  the  lyinplia- 
litis  may  ullimiitcly  run.  From  ihe  pvfeinic  it  is  necessary  to  dia^ii'^ite 
the  aente  lymphatic  nbscess.  This  is  usuullyensy;  the  lymphatic  alv 
seess  being,  if  tiecp,  solitary;  if  siipettieial  and  multiple,  confim*<l  to  the 
tract  of  the  previously  intl:imed  absorbents:  in  either  ease  being  alwayi 
between  the  starling  p<tint  of  the  primary  source  of  irritation  or  wound 
and  the  glands  ;  in  the  cidf,  thigh,  or  iliac  fossa,  if  the  primary  irritation 
be  in  the  Iowlt  extremity,  in  the  axilla  or  side  if  in  the  up|>er.  Tlie 
symptoms  also  indicative  of  prostration,  of  hectic,  &c.,  are  totully  uulikc 
tliosc  of  true  pyn*inia. 

KssiaTS. — The  disease  usually  terminates  in  resolution  at  the  end  of 
eight  or  ten  days;  not   uncommonly  it  runs  on  to  erysipelas;  and  in 
otiier  cases,  aguin^  localisetl  stippunilion  may  take  phiue^  sometimca  in 
the  form  of  <uie  large  tieei>-beated  absceds  in  the  U[)|>er  part  of  the  lifflli 
or  in  the  thigh  If  the  lower  extremity,  or  under  the  ^>ectorals  and  ia  lite 
axilla  if  the  up|>er  extremity  1>e  the  Meat  of  irritation  ;  or  a  chain  of  t>\> 
Bresses  may  form  alons;  tlie  course  of  the  inflamed  absorbents  anti  in  ttie 
glands  to  which  they  lead.     In  some  instances,  after  the  disappeamoco 
of  the  diKcase,  a  state  of  uhronic  and  rather  solid  uMlema  of  the  part  in»y 
be  left,  giving  rise  indee<l  to  a  species  of  false  hypertrophy,  and  eonsti«< 
tuting  u  troulilesome  coiise<4nenuo;  more  rarely,  death  resnllv  from  looro 
or  less  general   blood-poisoning.     This  may  assume  the  form  of  a  Uh- 
development  of  ccllnloeutaneous  erysi(H.'las,  or  may  leail    to  gt-nnini 
pyn-mia.     If  abHcess  form,  irritative  fever,  with  muih  wasting,  aniv 
and  pallor  may  set  in  :  and  death   may  ultimtttoly  eusno  »s   the  com 
qurnee  of  hectic  and  exhaustion. 

Causes. — The  cause  of  intlammation  of  the  absorbents  is  septic  irritj 
tion   introduced   from   without  or  geneiiitiHl   by  morbid  cou^titiitii 
slates  :  the  <lihense  is  especially  disposefl  to  by  atmospheric  vieittsil 
by  particular  seasons  of  the  year,  more  especially  the  early  sprinj 
If}-  the  epidemic  consiitutiua  at  the  time  tending  to  diuease  ot  a 
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type.  Broken  health  and  the  neglect  of  hygienic  pracnntions  aIso  tend 
to  induce  it.  Amongst  the  more  rlirect  cunsri^  nre  woundB  nf  nil  kindfl, 
but  eHpeciftlly  aiicli  as  are  p*>i.soned  hy  i\w  introdiiclion  ol*  piiiriti  animnl 
ZDuttcrs  or  other  irritants,  or  that  arc  of  recent  origin.  It  is  very  rarely 
indeed  th.nt  inflammation  of  the  alsorhenta  occurs  without  some  such 
e.Ylern»l  cau<»e;  yet  we  are  certainly  warranted  in  considering  it  as  of 
idiopathic  orii;in  in  stMue  instances.  I  have  at  legist  seen  cases  in  wliich 
careful  examination  has  failed  in  detecting  any  breach  of  surface  or  evi- 
dence of  pois(»nous  absorption. 

Treatment —In  snperticial  lymplintic  inflammation  of  the  skin  and 
inte^iimental  structures,  the  local  application  of  belladonna,  aa  recoro- 
roended  by  C.  Fleath,  is  the  most  eflicient  agont  in  subduing  the  local 
action;  a  paste  of  equal  parts  of  the  extract  and  of  jjlycerine  should  be 
thickly  sraeare<i  over  all  the  inflamed  parts,  and  followed  hy  assiduous 
poppy  fomentations;  tlie  limb  at  tlic  same  time  1>eing  kept  elevated. 
The  Ijowels  should  be  fi-eely  o|>ene<l.  If  chronic  induration  and  fudema 
occur,  the  application  of  blisters  will  l>e  found  to  be  of  use  in  takinsj 
down  the  swelling  and  hardness;  bKudagitig,  so  as  to  compress  the  limb 
meLhodically,  may  l>c  of  service  in  tlie  later  stages.  If  abscesses  form, 
these  sliould  be  opened  early,  and  treated  on  ordinary  principles. 

INFLAMMATION    OF   LYMPHATIC    OLANDS, 

Inflammation  of  the  Lymphatic  Glands,  or  Adenitis,  may 
occur  from  the  extension  of  inflammation  along  tlie  course  of  the  lym- 
phatics; tVtim  the  irrit.Htion  induced  l»y  acn<l  or  poisonous  substances 
conveyed  along  these  vessels,  and  not  inflaming  them,  but  inducing  dis- 
eased action  in  ihe  glands  through  which  they  are  carried;  or  as  a  con- 
sequence of  strains  resultinjj  from  over-exertion,  as  is  often  seen  in  the 
gland?'  of  the  groin  from  walking  too  much,  hi  whatever  way  occnrring, 
inflanimation  of  the  absorVient  glands  is  always  attended  by  a  stasis  of 
the  tym)>h,  with  coagulation  of  it;  and,  if  the  whole  or  greater  part  of 
the  glands  of  a  limb  be  affected,  the  course  of  the  fliiiil  through  the 
altsorhent  vessels  may  l>e  so  seriously  interfered  with,  that  oedema,  often 
of  a  solid  character,  occurs  in  the  lower  parts  from  which  the  lymph 
ought  to  have  been  conveyed. 

vAitTKTiKs. —  Adenitis  may  be  acute,  subacute,  or  chronic.  In  Acute 
Adenitis,  which  almost  invariably  occurs  as  a  consequence  of  angoio- 
lencids,  there  are  pain,  swelling,  tenderness,  nnd  stiffheas  about  the 
atfected  glands,  with  a  dull,  heavy  sensation  in  thorn,  tbllowcd  by  all  the 
8igns  of  ncute  Hbscess,  the  glands  gradually  softening  in  the  centre,  and 
the  suppurative  inflammation  extending  to  the  contiguous  areolfir  mcm- 
liraiie,  througli  which  it  becomes  somewlmt  ditfused.  In  Subacute 
Adenitis,  which  is  a  common  residt  of  injuries  or  strains,  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  malted  together  by  the 
inflnmmatr>ry  and  plastic  consolidation  of  the  neighboring  tissues.     If 

» abscess  form,  it  commonly  commences  in  the  structures  around  the 
glands;  and  these  arc  |)erhaps  eventually  exposed  at  the  bottom  of  the 
cavity  that  results.  This  is  es|>ecially  apt  to  happen  in  cachectic  and 
strumous  ijersons  from  slight  sources  of  irritation.  Very  commonl3%  in 
such  subjects,  the  inflammation  of  the  glands  runs  into  a  Chroaio  state; 
wliiL-b.  ind(;ed,  may  :it  last  terminate  in  their  ]>ermanent  enlargement  and 
indurnlion,  or  in  tubeiculoits  ilegencration.  When  the  glands  Iiecome 
cbroiiirally  inflamed  from  the  first,  tliey  arc  enlarged  and  hardei»cd,  with 
tcadcrnesH  and  pain  about  them:  after  a  time  suppuration  takes  place 
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witliin  them;  or  pcrbaps  it  may  occnr  in  the  nreolsr  tinsne  ^rntinci  tliem, 
wUicli,  lireaking  down,  leAves  tliem  in  the  ftirm  of  rcdfiisli-pivv  or  flr^liv 
mnsACH,  lliat  protriulG  iu  the  mi<Ist  of  the  SM|)piirntin;£  cnvit^':  a^  tbi?  io- 
fliimmniion  siibsitlfK,  the  skin  UtHOiitf s  of  a  rt?flilish  hltie  or  f>iir[>le  liue, 
\»  thiniieH,  aii<l  liruily  incorporaU'd  with  tlte  siiltjacvnt  lisftttcs. 

StrumouB  ISDlar^ement  of  Glands. —The  cIsikIb  not  imcMm- 
monly  t'lilarge  chronicalhj  wiilinUL  ihflninmntion,  simply  as  iht'  itsitll 
of  slruruons  tlisoase  or  ol' fhroiiio  inilnlion  (.tf  some  kind.  They  niiy 
remain  porinanenlly  enlar^cil,  f)r,  nftei*  cDutinutiig  90  for  rnonlhn  or 
years,  may  slowly  break  riowii  into  unhealthy  suppurtition,  lenvinjj;  Ihc 
skin  thill,  Itlue,  and  undermined,  with  vrenk  an c1  often  protuhernut  m- 
trieos.  The  pus  is  enrdy  and  ill-eondiiioned.  In  all  pridiabilUy,  tlw 
peculiar  enlargement  and  tendeney  to  nnhenlthy  snpptiralion  ari»e  frum 
the  deposit  of  tubercnlona  matter  within  llie  ^land.  These  ehangi^t 
principally  occur  in  tlie  neck,  especially  in  the  Nubniaxillary  i;landttoil 
Ihe  glundulffi  coneatcnnta!,  sometimes  iu  llie  axillary  or  inguinal  glaoiliw 
forming  Inrge  indurated  an<l  nodulated  tumors  malted  together,  atirl 
suppurating  in  the  interslices  of  the  areolar  tissue,  or  in  the  substanct 
ol*  the  glands  tiicmselves.  This  strumous  enlargement  of  the  glantU 
occurs  chiefly  in  children  and  in  young  |>eopte;  in  whom,  indeed,  ik  is 
commonly  looked  upon  as  one  of  the  most  frequent  acuompanimcnts  uf 
the  strumous  diathesis. 

Trkatment — The  treatment  of  inflamed  absorbent  glands  v«ric« 
greatly,  according  to  the  stage  of  IIil-  afl'tction.  Iu  llie  acuU  dogf, 
leeches  and  fomentations  are  e»|>ecially  reipiircd.  In  the  «M?M/rw/«r  con- 
dition, spiritdniions  contidning  the  ioijide  of  potassium  will  subdue  ili« 
intlammalion  and  take  down  the  swelling;  ab  the  same  time,  the  lieallh 
must  be  regulated  by  aperients,  and  a  raodernte  antiphlogistic  plaiMif 
treatment  It'  an  abscess  form,  il  munt  be  opened  with  a  kiiifi\  and  the 
jiari  well  poulticed  aflerwaids;  the  llsiulous  openings,  whiih  are  otivn 
left,  require  to  l>c  treated  by  stimulating  applications,  especially  lli« 
nitrate  of  silver,  but  ver\*  commonly  they  will  not  heal  unless  they  are 
slit  u])  and  dressed  frou»  the  bottom 

Chronic  Inflammation  v^^ith  Hypertrophy  of  the  Lympha- 
tic Glands,  or  the  induration  k'l*t  as  the  rcbult  of  tho  acutv  dtseiist.  re 
quires  to  be  treated  on  different  principles.  If  there  be  any  pain  nii'l 
tenderness  about  the  glands,  the  applicntitm  of  the  iodide  of  piiUs«liiiD 
and  spirit-lotion  will  be  required.  If  thev  have  alivady  suppurated, sul 
an  aperture  esiat  leading  down  to  an  indurated  mass,  or  if  there  l)c  sur- 
rounding induration  or  the  soft  tissues,  it  is  often  a  gmnl  plan  to  rub 
the  ulcerated  part  freely  with  caustic  potash,  which  will  dissolve  it  aaar 
by  exciting  inflammation  around  the  plastic  do|>osit,  and  thuscauiiing 
its  dissolution  into  pus.  When  there  is  merely  chronic  cnlargeracob 
without  irritation,  methodical  friction  with  i(»diuc  or  iodide  of  Iwl 
ointment  will  proilucc  al*sorption  of  the  inflammatory  effusion  coti^i- 
tuting  the  bulk  of  the  cnhirgctnent ;  and  this  iu  many  instances  m^v 
remove  the  tumor  entirely,  in  other  cases,  painting  the  part  with  the 
tincture  of  iodine,  and  improvement  of  the  general  heallh.  will  causi*  tlir 
removal  of  the  diseased  sirnctuit;.  Aller  abscess  has  formed  and  been 
opened,  llslulons  openings  will  be  li*ft,inlo  which  large  masHcs  of  lly|•*^ 
trtfphicMl  glami  may  be  seen  to  project.  These  are  lieat  reduced  by  i 
red  oxide  of  mercury,  or  potassa  fusa:  iu<leed,  if  the  glands  \m  inu 
eulargeil  and  indurated,  projecting  intu  the  openings  made  over  the 
the  potusfe>a  fusa  is  the  best  applieatiou  itiat  can  be  made  «ise  of,  httnk 
ing  down  and  dissolving  away  the  intlurated  mass.     In  apl'tyiug  Iticar? 
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iiist  be  taken  that  the  caustic  do  ni»t  spreni  too  widely ;  this  mny 
Dsiinlly  be  avoided  l>y  ouniiujs;  ihe  surrounding  integnmcnlM  with  collo- 
dion. Kxtir|>fition  ol'  enlarged  Ijinplmlic  gltinds  is  seldom  necessary, 
and,  if  niiilerlakfn,  may  lead  to  moiv  serious  and  extensive  disseetions 
thnii  might  appear  at  Hrst  requisite;  for  a  chain  of  diseased  glands  often 
extends  to  a  conhiderable  distance,  and  after  erne  has  been  removed, 
others  come  into  sight.  As  a  general  rule,  this  operation  sliould  not  Ite 
lunlertitken:  eases,  lir>wever,  occasionally  occur,  in  which  such  a  proce- 
dure may  l>e  deemed  advisable,  the  affected  glands  being  large  and  in- 
durated, and  their  disease  of  many  years*  standing;  their  exlirpati<m 
may  Hien  be  proper,  and  I  have  not  unfrequenily  had  occnsion  in  such 
cirenmstanees  to  remove  them  from  the  axilla,  from  the  submaxillary 
region,  and  frofu  the  posterior  Irinngle  of  the  neck. 

When  the  strumous  diathesis  is  well  mavkfd  the  constitutional  treat- 
ment recommended  in  the  Chapter  on  Scrofula  and  Tubercle  must  bo 
employed. 

The  lymphatic  glands  occasionally  become  ranch  enlarged  in  the  neck, 
ftxilla,  and  groin  without  Rny  indications  of  8trnm»,  but  atientled  by 
much  debility,  nnd  usually  great  em»ciation-,  in  these  eircumstiuicus.  tlie 
best  remedies  are  liquor  potussw  in  full  doses,  iodide  of  iron,  and  cod- 
liver  oil. 
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Lymphapf.koma,  or,  as  it  is  also  called,  Simple  Lymphoma  or 
*^  IIo<Igkiii's  disease,"  is  a  tumor  composed  of  a  tis^sue  exactly  resembling 
the  cortical  part  of  a  lymphatic  glantl — the  so-cnlled  ^^adenoid  tissue  of 
His."  It  asuflily  grows  from  pre-existing  lymplmtic  tisAue,  and  the  situa- 
tions into  whitli  it  most  commonly  coraes  unilcr  the  observation  of  tl»e 
Surgeon  are  in  connc<'tion  with  the  lymphatic  glands  of  the  neck,  axilln, 
or  groin.  These  tumors  are  also  not  uncomnioidy  found  in  the  upper 
part  of  the  phnrynXf  growing  from  the  lymphatic  follicles  in  that  region. 
They  may  l>e  single,  and  are  tlien  usually  of  considerable  size;  but  Ihe^* 
mny  affect  all  ihe  lynipliatic  glands,  the  liv«r,  spleen,  kidneys,  Ac,  at 
the  same  time.  This  condition  may  be  accttmpanied  by  an  excess  of 
while  corpuscles  in  the  blood,  conslituung  the  disease  known  as  leuc<K-y- 
thfemin;  or  this  symptom  may  he  absent,  constituting  the  disease  tie- 
8crit>ed  by  Trousseau  under  tlie  name  of  Ad^nie,  The  enlargement  is 
not  accompanied  by  pain  or  inflammation. 

These  tumors  m;iy  vary  in  size  from  a  millet-sccd  to  a  fcetal  hend. 
Bevernl  such  tunxirn  mny  unite  together,  forming  a  single  nini»!f;  if 
situated  in  the  neck  or  in  conneclion  with  the  bronchin!  glands,  they 
may  cause  death  by  [ire^sure  on  ili«  trachea.  They  arc  usually  well  de- 
fined; but  they  are  described  by  Uilhoth  as  occasionally  invading  tlio 
surrounding  tissues,  then  forming  the  so-calleil  uiuiignant  lymphontftia. 
SSueli  cases  are  always  fiital  by  marasmus  and  aniemin.  Billroth  de- 
serilies  lym[>lioraa  as  orcurring  also  in  tissues  not  lielonging  to  the  lym- 
phatic system,  as  in  the  jaw,  scapula,  and  areolar  tissue. 

Struchtre. —  In  ihe  lymphatic  glands,  lymphadenoma  resembles  simple 
hypertrophy;  hut  on  section  it  will  l>c  foiiud  tfiatall  diHtiuetiou  l>etweeu 
cortical  au<l  medullary  parts  is  lost,  the  whole  mass  being  composed  of 
tissue  resemiilihg  the  cortical  part.  On  section,  lymphadenoma  much 
resembles  mctlullary  cancer;  it  is  soil,  greyish  in  color,  with  spots  of  red, 
due  to  hn;uiorrliaf2es  or  dilnlefl  vessels;  oiid  opiique  or  chees^'  spots  ma}' 
l>e  acnttered  ihrough  it.  It  yields  «  juiic  on  scraping,  like  cancer-juice. 
The  juice  obtained  by  >crni>ing  a  lymphadenoma  is  found,  with  the  aid 
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of  the  microscope,  to  be  composed  of  innumerable  ronml  cells,  hftving 
the  size  and  appearance  of  lymph-corpnsoles  or  the  white  corpuscles  of 
the  blood.  On  examining  the  tumor  by  means  of  sections  made  Aram 
hardened  specimens,  a  delicate  reticulate  stroma  is  seen,  the  meshes  of 
which  are  &lled  with  the  cells  found  in  the  juice  above  mentioned.  Tlie 
stroma  can  only  be  seen  clearly  by  washing  out  the  cells,  either  by 
shaking  the  section  in  water  or  brushing  it  with  a  camel's-Uair  pencil. 
(Fig.  288.) 

The  Causes  of  lymphadenoma  are  very  obscure.  It  affects  both  sexes, 
and  is  chiefly  met  with  in  young  adults.  Its  immediate  origin  may  some- 
times be  referred  to  prolonged  fatigue,  extreme  muscular  exertion,  or 
residence  in  low  and  damp  localities ; — to  those  various  conditions,  In- 
deed, that  necessarily  lead  to  deteriorated  health  and  imperfect  nutritiou. 

The  Diagnosu  of  these  tumors,  when  in  the  lymphatic  glands,  from 
chronically  inflamed  glands,  is  impossible  in  the  early  stages.  It  is  only 
when  their  power  of  continuous  and  multiple  growth  becomes  apparent 
that  we  call  them  lymphadenomata. 

The  Treatnirnt  of  lymphadenoma  is  in  the  highest  degree  unsatisfac- 
tory. Iodine,  often  applied  locally  in  a  routine  manner,  is  aI>3olutely 
useless,  and  no  other  external  application  appears  in  any  way  to  promote 
the  absorption  of  the  mass.  The  constitutional  treatment  resolves  itself 
into  the  employment  of  measures  to  combat  the  ansemia,  and  improve 
the  nutrition  of  the  system.  With  this  view,  iron,  cod-liver  oil,  and 
continuous  residence  in  bracing  health-resorts,  are  serviceable. 

The  question  of  the  removal  of  the  mass  by  operation  must  l>e  discussed. 
If  the  tumor  be  large  and  single,  or  composed  of  an  agglomeralioo  of 
multiple  masses,  and  so  situated  that  it  can  be  taken  out  with  safety,  its 
removal  is  proper,  and  should  be  practised.  1  have  several  times  re- 
moved large  lymphadenomatafrom  the  axilla  and  upper  part  of  the  neck 
with  great  atlvantage.  Kven  when  the  disease  is  multiple,  single  lar^ 
masses  that  are  sources  of  special  trouble  should  be  dissected  out.  In 
one  such  case  a  tumor,  which  was  as  large  as  a  fist,  was  removed,  in 
University  College  Hospital,  from  the  axilla.  The  patient,  a  delicate 
woman,  had  a  group  of  similar  growths  in  the  neck,  which  had  remained 
stationary  for  twenty  years. 

£L£PaANTiABis  OF  THE  Leos  AND  ScROTUM. — Elephantiasis  Arahum,or, 
as  it  is  often  called,  the  Barbadoes  X«eg,  is  an  affection  that  is  common 
in  many  tropical  countries,  in  the  West  Indian  Islands  and  in  South 
America  more  particularly.  It  is  met  with,  though  comparatively  rarelyt 
in  Europe.  The  disease  usually  affects  one  of  the  lower  extremities 
(seldom  both),  the  scrotum,  or  the  labia,  which  may  become  enormously 
enlarged  and  hypertrophied.  In  the  face  it  is  otlen  met  with ;  in  Ibe 
upper  extremities  rarely. 

It  is  not  my  intention  to  enter  Into  an  account  of  the  history,  tbe 
symptoms,  or  the  causes  of  this  remarkable  malad3-.  It  is  sufflcient  for 
my  purpose  here  to  say,  that  it  ap|)ear8  to  consist  in  disease  primarily 
seated  in  the  lymphatics.  The  glands,  as  Virchow  ami  RindflciscUsui)- 
pose,  become  impervious  to  the  transmission  of  lymph,  and  the  hyper- 
plastic deposits  that  characterise  the  disease  are  the  consequence, 
together  with  the  general  stretching  and  hypertrophy  of  the  iategu- 
mental  structure,  of  the  plastic  effusion  into  the  areolar  tissue. 

TreahnenL — When  this  disease  attacks  the  face,  little,  if  anythingi 
avails  in  the  way  of  treatment.  When  it  affects  the  labia  and  scrotum, 
the  enlarged 'and  diseased  pait  mubt  be  removed.  But  when  the  leg  is 
affected,  surgery  can  effect  much  iu  the  way  of  cure.     lu  the  slighter 


SLBFUAKTIASIS. 

lucli  mny  be  done  by  clcvntion  of  the  limb,  methodical  bnndnninjf, 
«nf!  jieilinps,  ns  Rnycr  nml  Lisfranc  recommend,  the  employment  of 
acai'iftrntiori.  But  in  the  mure  severe  cnses,  where  the  limb  hn-s  8W(»llen 
to  a  monstrous  size,  and  ImA  become  shnpclesa  from  the  groin  to  the 
ankle,  the  skin  sullow,  covered  with  iiodnlea  and  overUid  by  a  branny 
dt'Hqiuimntion,  with  a  leiMlcncy  to  unhenlthy  and  incurable  uleeralions— 
Uie!»e  advanced  and  serious  cases,  more  active  ineasurcs  are  necessary. 
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Fic.SSl.— WtitlndUn  ElephultMli. 

Dufrtiir  seems  to  have  l)een  tlic  first  to  propose  diminution  of  the  sup- 
ply'^f  arterial  bloo<l  to  the  limb  a»  a  cure  for  this  disease.  This  he 
etTvcted  by  compressing  the  femoral  artery  by  means  of  a  kind  of  truss, 
and  wiis  successful  In  fV>ur  cases.  This  practice  of  compression  has 
since  been  succesbfiitly  followed  by  Ilill,  Cockle,  Vanzetti,  and  others. 
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TABLE  I. 

TabU  of  Ligature  of  Femoral  ArUry  for  EUphaniituii, 


1 

StTBOBOH. 

SIX. 

AOB.|        IIAT  AHS  POKATIOM  or  D»BA». 

BMULTI. 

1.  Carnochan. 

M. 

27 

Riffbt  lower  limb.    6  montbs . 

Care  permanent 

2. 

M. 

80 

Left  leg.   6  years ;  many  ulcer- 
ations 

ReUpM  after  14  DOi. 

8.          " 

P. 

25 

Right  lower  limb.     5  years    . 

Cure. 

4. 

F. 

26 

Both  lower  limba.    6  years   . 

Right  femoral  tied  in 
Jan.  ;  left  in  April, 
1858.  Great  im- 
proTement  in  both 
limbe. 

5.  Ogler     .    . 

M. 

26 

Leg  and  foot.    Several  years  . 

Cure. 

0.  Butcher      . 

F. 

44     Riglitleg.    18  years      .     .    . 

Operation  very  difll- 
cult  Core  after  4( 
years. 

7.  Richard      . 

F. 

28     Left  lower  limb.    18  yean    . 

Cure. 

8.  Fayrer 

U. 

80     Right  leg.    7  years  .... 

Death  from  pysmia 

on  I8th  day. 

9. 

Right  leg 

Death. 

10.  Alcock  .    . 

M. 

Leg  ulcerated.    2  years     .    . 

Improvement 

n.  n.  Watson. 

M 

JjCtt 

Improved. 

Cure  after  3  yean. 

12    Vanzetti      . 

F. 

21 

Right  lower  limb.    7  years    . 

18.  T.  Sympson 

F. 

41 

Left  lower  limb.    81  years    . 

Improved  for  a  time, 
but  recurred.  Am- 
pntation  9  years  af- 
terwards. 

14.  Baum     ,    . 

M. 

81 

Left  lower  limb.    18  years 

No  benefit 

15.      "... 

P. 

88 

Left  leg.    88  years   .... 

Gangrene.  ->-Deslh, 

TABLE  11. 

Ligature  ofths  B^Umal  lUaefor  Bl^hantiatU. 


wrnaMos. 

■  ItX. 

ASB. 

lITUATfOK    AKODCBATUiy  OP   DltBABR. 

acaei-Ti. 

1.  T.  Bryant    . 

F. 

25 

Left  lower  limb.   10  years  alter 
scarlatina 

Cure  after  i  monthi. 

3.  G.Buchanan 

P. 

17 

Left  lower  limb.    6  years  .    . 

Temporary  improTe- 
ment  Relapse  af- 
ter 11  months. 

3.  C.  Hucter     . 

F. 

28 

Left  lower  limb.    8  years  .    . 

Cure. 

4.  Simon      .    . 

P. 

20 

Left  lower   limb.      4  vears. 
Right  limb  slightly  affected, 

LeftextemaltliacUrd 
Temporary  beneflL 

1  year 

Relapse  in  8  mos. 

TABLE  III. 
Ligature  of  other  Arteriet  for  Blephnntian\ 


OBX.  xat. 


srrcATiox  amd  dubatiob  op  diubabs. 


1.  Statham  . 


2.  Carnochan 


M.    42 


P.     42 


Foot  and  ankle Anterior  tibial  tied  m 

j      middle  third  of  Icf. 
_  Improvement 


Elephantiasis  Grscorum.  Face 
enormously  swollen 


\ 


Right  common  carolid 
tied.  After  6  w^ 
left  common  carotid 
tied.  SomeoodalM 
removed.  Core  af- 
ter 8  yean. 
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I  To  Carnoeh&n  U  due  the  merit  of  having  recomroeiuled  the  ligature  of 
Itlie  fomciral  artery  as  a  ineanR  of  cure  in  these  cases;  and,  in  whatever 
pray  it  nets,  there  can  be  no  doubt  of  the  excellent  effects  that  Imve  fol- 
pDwed  this  nietho<l  of  treatment,  lillle  ti^  it  can  l>e  explained  by  the 
Teeoivod  pnthological  views  of  tlie  disease.  In  some  instances,  as  by 
Bryant.  liuotianHU,  and  Simon  (of  Heidelberg),  the  external  iliac  has 
^becn  advantageously  tied.  The  operation  on  this  artery  has  the  recom- 
lendation  not  only  of  being  completely  above  the  limits  of  the  disease, 
^nnd  consequently  in  parts  that  are  quite  healthy^  but  also  of  more  com- 
pletely controlling  the  nutrition  of  the  limb  than  can  be  done  by  ligature 
of  the  superficial  ("eraoral. 

The  result  of  tde  operation  appears  to  have  been  fairly  encouraging 
in  a  certain  number  of  cases,  though  in  a  large  proportion  it  is  evident, 
by  the  above  tables,  that  little  if  any  improvement  took  place.  Much 
donbtlcas  depends  on  the  real  nature  of  the  disea.se — whether  true  ele- 
phantiasis, or  simple  enlargement  of  the  limb  fr(»m  the  deposit  of  lowly 
irganised  plastic  deposit  of  a  less  specific  character.  Tlie  latter  proba- 
cy undergoes  absorption,  when  the  nutritive  8U[>ply  of  blood  has  been 
cutoff,  much  more  readily  than  the  former. 

Vauix  of  the  LYMPHATicti  has  been  occasionally  met  with,  l>oth  in 
the  superficial  and  deep  networks  Hud  in  the  lymphatic  trunks.  Tlie 
pnrt  most  commonly  found  afft'cted  has  Uteu  the  inner  side  of  the  thigh; 
but  the  disease  has  also  ticen  seen  in  the  anterior  whH  of  the  abdomen, 
about  the  ankle  and  elbow  joints,  and  on  the  prepuce.  In  the  superficial 
lymphatics,  the  varix  first  appears  in  the  form  of  small  elevations,  giving 
the  skin  an  appearance  which  has  been  compareil  t*)  the  rind  of  an 
orange;  it  subsetjuently  takes  the  form  of  little  vesicles  covered  with  a 
thin  layer  of  epidermis.  Varix  of  the  larger  lympliatic  trunks  fre- 
quently accompanies  the  condition  just  described.  The  vessels  may 
either  be  dilated  cylindncally  into  round  beailetl  enlargements,  often 
semi-transparent,  and  but  slightly  compressible;  or  ampulbe  may  be 
formed  on  them,  giving  rise  to  more  or  less  soIX  swellings,  fluctuating 
under  the  finger.  There  is  some  ce<lema,  attributable  either  to  obstruc- 
tion of  the  lymphatics  or  to  the  impeded  flow  of  the  lymph. 

In  31  out  of  55  reconled  cases,  a  tllscharge  of  lymph  (Lymphor- 
rhoea)  has  been  observed.  This  has  also  been  seen  to  occur  witliout 
Varix,  as  the  result  of  wound.  In  the  latter  case,  the  flow  is  continuous 
while  in  tlie  lymphorrh<ra  which  attends  varix,  it  is  to  some  extent  in- 
ttermittcnt.  The  identity  of  the  fluid  discliarged  with  lymph  has  l>eea 
islablished  by  chemical  and  microscopic  examination.  An  excessive 
discharge  of  the  fluid  is  liable  to  produce  symptoms  uf  general  debility, 
of  the  same  kind  as  those  induced  by  haemorrhage. 

r/va/mnH/.— Spontaneous  cure  of  lymphatic  varix  has  been  observed 
in  cases  where  the  penis  was  art'ected,  the  disease  being  the  result  of  the 
obstruction  to  the  flow  of  lymph  caused  by  buboes.  In  other  instances, 
various  plans  of  treatment  have  been  tried,  with  apparently  indifferent 
result.  Caustics  have  been  used  by  several  Surgeons,  but,  as  the  dis- 
ease is  often  deeply  seated  as  well  as  6n])erfiL'ial,  with  but  little  result. 
Beau  treated  three  cases  successfully  by  introducing  a  seton  into  the 
dilated  lymphatic  vessels,  and  exciting  adhesive  inflammation.  B.  Bell 
advises  ligature  of  the  lymphatic  vessel  from  which  the  discharge  of 
fluid  takes  place.  Compression  by  means  of  a  bandage  has  beeu  recom- 
mended by  N^laton. 

Besides  the  diseases  of  the  lymphatics  and  those  glands  here  de- 
scribed, other  pathological  conditious  have  been  observed.     Thus,  the 
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glnnds  mny  tiiKlergo  cancerous  degeneration  as  the  result  of  nl)sor|itioD 
from  a  piiinai y  cancer  ;  and  in  other  cases  they  have  been  f'tiinri  to  Unvt 
undergone  cnlvificntwn  as  the  result  of  tuberculutia  degeiieratioD,  or 
chronic  inflammation. 


C  H  A  I' T  E  R   X  L 


DISEASES    OF   VEINS. 


VIILEBITIS. 

Inflamination  of  the  Veins,  tjriginrvlly  studied  hy  Huntor,  hanuT 
latvi*  yeiu's  attracted  tlte  attontion  of  many  di»tin^ut3hi*d    Cuntineutal 
and   British   |Mitiu>logiHtH,  amongHt  whom  may  be  ejtfiecirvlly  lueutiooed 
Br-e^ciK't.  Vel|»ean,  Cniveilhioi',  Arnrdt,  Henry  Lee,  and  TenJiier. 

Plilebiiis  is  of  two  kinde.  Idiopathic  and  Traumatic.  Idiopathic 
phlebitis  will  ofcnr,  independently  of  any  extern:d  exciting  rauw,  or 
perhaps  from  cxtiosure  to  wet  and  cold,  in  one  of  the  large  veins,  almoat 
invariably  those  of  the  lowcrexiremity — the  saphenn,  popliteal,  femoral, 
or  iliac.  It  most  usuall}*  assumes  tlie  adhetice  form;  and  Is  mo«t  com* 
inoidy  met  with  in  persons  of  gouty  crMistitutton. 

Traumatio  phlebitis  is  ctimmonjy  excited  by  the  wound  of  veiai, 
as  in  operations,  venesection,  and  injuries  of  various  kinds;  or  it  m.iy 
residt  from  their  coiitiiHion,  ru'lhe  Application  of  ligalnres  to  them;  and 
it  is  espouiall}'  prfdiapotted  to  by  a  previously  unhealthy  coudltiOD  of 
the  bUiod,  by  epidemic  constitution,  and  by  season — in  fact,  by  thoM 
influences  that  dispose  genernlty  to  the  low  and  diffused  foruis  of  indarn- 
mation.  It  is  sometimes  adhesive,  but  not  unfrequentiy  ditfusi?,  and  lA 
highly  dangerous,  being  often  the  forerunner  find  the  exciting  cause  of 
py»en»ia.  To  tltis  variety  of  phlchitis  may  be  referred  the  ordioaty 
phlegmasia  (Utlens  and  while  leg  of  parturient  women. 

Patiiolooy — When  a  vein  i?»  inflamed,  important  chanjics  occur  holh 
in  the  coats  of  the  vessel  and  in  the  contained  blood.  The  coats  gua*^ 
rally  beet »me  thicker,  the  outer  one  especially  l)eing  vascular  and  infil- 
trated ;  the  inner  coat  becomeH  softeneil,  pntpy,  and  usually  more  or  less 
stained  of  a  dark-red  or  purple  hue  by  the  coloring  matter  nT  the  blo^d- 
The  blood  in  the  inflamed  vessel  congutate<*,  and  adheres  to  its  stdet; 
this  tendency  to  eo.ngidalion  and  adhesion  being  inereanetl  by  the  effu- 
sion of  lymph  from  the  wall  of  the  vessel.  Tins  plugging  of  the  Tein 
appears  to  be  due  tr>  two  distinct  causes,  whicii  may,  however,  be  ftMO- 
ciated — one  being  inflammatory,  the  otlirr  embolic. 

When  a  vein  has  become  primarily  iiiflnined,  a  thin  membranous  layer 
of  lymph  is  de|^M*»>iieii  upon  its  interior,  closely  allached  to  tlie  \i\m^ 
memhraneof  the  vessel ;  thi^^  thin  expansion  of  exudative  lymph  aliraet* 
the  flbrine  of  the  passing  blood,  whicli  thus  tend*  to  Inn-ome  deposited 
on  antl  to  be  incorporated  with  it.  The  mass  grows  by  a  proce**  of 
aggregation  until  the  wliole  of  the  vessel  is  fllled  for  a  distance  of  ooe* 
two,  or  more  inctu's  by  this  plug  of  throud>us — partly  compudud  of  eii»* 
dative  material,  partly  of  eoaguhited  blood. 

But  there  is  another  form  of  the  disease,  the  Embolic^  In  whjeh  th< 
vein    becomes  \Av\%y,vt\  \u  fl^  A\\Tevv»nt.   manner       In  thi*«ti  i  ^ '  -'i 


gTAtioD  of  arterini  thrombi  fp.  703),  circitlates  through  the  boHy,  and, 

»po&6ing  through  the  cn])i)lniiu6,  nrrivvn  nt  hint  nl  some  position  in  the 
venous  ayRU^m  where,  favored  hy  analoniicfll  arrangement,  prcviona  dis- 
ease of  the  conts  ol  the  vessel,  or  nctidental  t'oiislriction  from  position 
of  a  limh  or  part,  thti  cinbolon  ftcpHratea  itftelf  from  the  circulating  blood 
and  U-comcs  depositetl  on  the  iiiuor  snrfnoc  of  the  vtMn,  where  it,  iu  its 
turn,  furnis  the  nucleus  of  a  tlirondms,  by  wtiich  the  vessel  ia  speedily 
plugged.  This  thrombus  may  become  broken  up  and  disintegrated. 
Enibola  may  become  detached  from  it,  and,  pimping  up  lo  the  right  ven- 
tricle, may  be  driven  into  the  pulmonary  artery  by  the  cardiac  contrac- 
tions, and,  according  as  they  obstruct  its  larger  or  its  smaller  divisions, 
may  be  the  cause  of  sudden  denth  or  of  some  of  those  forms  of  intrnpul- 
monic  hieinon-hnge  thnt  usnnlly  go  h\  the  mime  of  "pulmonary  apoplexy." 
Thus  enibola  formed  in  nnd  stalling  from  the  left  cavities  of  the  heart, 
becoming  disintegrated,  may  pass  through  the  capillaries  into  the  veins, 
there  to  l>e  deposited,  forming  thrombi  whi^-h,  in  their  turn  breaking  up, 
yield  fresh  embola  that  may  be  productive  of  fatal  pluggiug  of  the  pul- 
Djonnry  artery,  the  plug  making  the  whole  of  the  circuit  of  the  vascular 
system  before  it  hfctimert  destructive  lo  lil'o.  These  changes  may  occur 
in  any  vein,  extcrnni  or  inttriiid,  and  we  uflcn  Hud  them  associated — the 
same  vessel  containing  a  mixture  of  coagiilum  and  filtrine.  The  extent 
of  surlace  which  the  infl:inmiation  may  occupy  varies  from  that  of  a 
amall  vessel  a  few  inches  in  length,  to  the  trunk  and  branches  of  one  of 
the  largCHt  veins  in  the  body.  The  obstriiciion  of  the  vein,  which  is  the 
common  result  of  these  furma  of  tiie  disease,  may  continue  permanently; 
the  ping  becoming  incorporated  with  its  conts,  and  gradually  undergoing 
flbro-cellular  degeiieratiou,  so  that  the  vein  is  converted  into  an  imper- 
vious conl.  In  other  cases,  a  channel  evcntuall}'  furms  through  the  axis 
of  this  obstructing  clot,  allowing  the  circulation  through  the  vein  to  be 
re-established  in  a  more  or  less  im)>erfect  ninnner. 

If  the  thrombosis  and  resuliing  embolisni  be  of  a  septic  character, 
pyiemia  am!  multiple  abscesses,  as  has  been  fully  desrribed  In  Chapter 
XXXill.,  will  residt.  The  diflcrente  between  the  [)laslic  and  the  septic 
embolon  is  this,  that  the  lirst  leads  to  fibrinous  deposits  in  the  veins  and 

» internal  organs,  the  ctfects  of  which  arc  purely  1(k-b],  the  other  to  disiu- 
tegraiion  of  blood-clot,  to  metastatic  abscesses,  and  pyremia. 
Symptoma. — In  phlebitis,  the  aulion  is  usually  localised,  and  limited. 
Commonly  the  disease  is  idiopathic,  but  it  may  arise  from  traumatic 
causes,  an<J  not  unfrequently  is  subacute.  When  traumatic,  it  may  occur 
in  any  vein  that  ia  wounded;  but,  when  idiopathic,  it  commonly  occurs 
in  those  situated  in  the  calf  or  leg,  esiwiially  if  they  be  varicose.  The 
inflamed  vein  becomes  hard,  swollen,  knobbed,  and  painful,  the  knobs 
constituting  distinct  enlargements  opposite  tu  the  viUves;  if  suiH'rGcial, 
it  presents  a  reildish-purple  color;  and  there  is  some  degree  of  pain, 
etitfnesft,  or  inatiilit^'  to  move  the  limb.  There  may  perhaps  be  no  pain 
when  the  llml)  is  at  rest,  but  in  m^uic  cases  tbeie  are  very  severe  shocks 
of  pain,  resembling  neuralgia,  darting  through  the  limb;  and  in  all  cases 
there  is  deep  tenderness  over  the  course  of  the  vessel.  There  is  always 
some  cedema  around  tiie  intlamed  vein,  and  in  the  [lart  that  supplies  it 

rwilh  blood.  This  wtlematous  conditloit  of  the  limb  is  a  most  important 
diagnostic  sign  iu  fleei>-seated  eml>olic  phlebitis  when  ilie  vein  cannot  be 
IclL  (as  in  the  pelvis,  for  instance),  and  may  jterhajm  tte  the  first  symp- 
tom (»bserved,  coming  on  either  suddenly  or  gnulually.  The  oe<lema 
may  give  rise  to  a  hard,  white,  and  tense  condition  of  the  limb,  which 
pita  on  pressure,  though  in  some  cases  the  hardnuss  is  too  great  for  this. 
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Occasionnll}',  in  deep  plilelpilis  the  limb  may  siuWenly  swell  to  a  c<3tisM» 
crablc  siKC  without  there  being  any  aubciilaneous  wilerna.  In  phtehttU 
of  the  deep  veins  of  the  leg  nnd  tliigh,  the  calf  of  the  atfected  limb  maj 
Btiddeiily  eiilnrge,  with  great  pnin  and  much  diHti^nnion  of  the  8U|>erfici]il 
veins  with  fluid  blood,  luit  without  any  subcutaneous  cBderoa.  A»  tbe 
iiithinunation  subsides,  the  swelling  of  tlie  litnl)  i^ocs  down,  the  cirouU- 
ti(M)  passing  through  its  foiTnt-i*  cliannelHi  or  the  blood  being  currieil  off 
l>y  the  collateral  venous  system.  If  sujipurntitrn  «'>ccur,  no  change  takes 
place  in  the  syinptouis  so  b'Ug  as  the  pu»  is  loeuliseil  or  encysted.  U 
may  perforate  the  coals  of  the  vein,  t{\u]y  passing  into  the  external  areolar 
tissue,  form  a  commou  abscess.  If  it  brt'nk  Ihnnigh  its  plastic  barrier$ 
within  the  vein,  then  a  very  ditfert-ut  result  occurs,  and  the  symptom*  of 
pyreniia  come  on.  But,  unless  this  occur,  the  constitutional  diistnrbftocc 
in  this  foim  of  ptdebitis  is  very  uiihl. 

Trfatmenl. — The  first  |»oint  to  be  attended  to  in  the  ti*<?atroeDt  of 
obstructive  phlebitis  is  absolute  rest  of  the  limb  affected.  The  impor- 
tance of  rest  in  these  cases  is  twofold:  Ut,  to  [iruveut  puin  and  incroAse 
of  local  mischief;  and,  2ndly,  to  guitrd  against  the  danger  thai  may 
result  from  the  detachment  of  a  llirnmbuB,  wliirh,  carried  int<i  the  cur- 
rent of  the  circulation,  may  occasion  sudden  di'iiih  b}-  plugging  of  the 
pulmonary  arter},  or  more  n-motely  fatal  consequences  by  emixdic  di«- 
integration  and  deposit  in  the  lungs  or  brain.  .Miicii  local  comfort  in 
derived  frf)m  hot  fomentations.  The  constilnlionnl  tnatment  mn»i  lie 
conducted  on  ordinary  medical  principles.,  in  accordance  with  the  »g« 
and  strength  of  the  palieni.  A*  a  rule,  d»'pletory  tncHsuro*  aw  not  wrll 
borne,  and  early  vocoiirde  must  be  hml  to  a  tonic  or  stimubiting  pUiu 
The  hardness  which  is  often  left  after  the  removal  of  the  iufl.ammatioB 
may  UvSnully  be  removed  by  talt  and  nitie  poultices,  as  recommendeil  hr 
I^asham.  If  absctesses  form,  tliey  must  be  0]iened.  tf  nnU'tna  of  U)e 
limb  continue,  the  application  of  blisters,  or  the  pressure  of  an  elastic 
roller,  will  remove  It.  But  the  limb  rarely,  if  ever,  compb-tely  recowrt 
its  natural  size. 

DuFU^E  Phlebitis  has  1»een  de8cnl>cd  as  an  erysipelatous  form  of  ttit 
disease,  often  running  for  a  considerable  distance  along  the  Untng  nien- 
brane  of  the  vein,  which  becomes  thickene<U  pulpy,  «ud  red,  withmit 
adhesions  forming  or  the  blooil  eongulating ;  indeetl.  in  cases  of  thi^  Uimi 
there  appears  to  be  a  great  want  of  pinslicity  in  that  tluid.  This  fona 
of  phlebitis  is  commtmly,  though  not  always,  fatal;  its  fulalily  was  sup- 
posed by  Hunter  to  be  owing  to  the  extension  of  the  Jnnnmmittion  lo 
the  heart,  and  by  Hodgson  lo  the  extent  of  surface  atl'ecteil ;  but  Arnott 
has  shown  that  the  inflammation  senrccly  ever  reaches  ihe  heartland 
that  the  extent  of  vein  inflamed  is  commonly  very  limite^l — it  not  unfrt- 
quently  happening  that  the  disease  proves  fatal  when  but  a  few  i»chi« 
nre  afli-cted,  as  in  the  vessels  of  a  stump.  But  a  more  modern  |Kiihuli<gy 
has  shown  that  death  in  titeee  ckj^ca  is  invariably  due  to  pyieraio. 

Symptomtt, — The  diflu&e  phlebitit*  is  ushered  in  by  tlie  onlinary  symiv 
toms  of  pyrexia,  at  the  bnme  time  that  pnin  and  tenderness,  with  » i^r 
tain  am<mnt  of  tedema  and  lianlness,  may  manifest  them;^*tve«  aloni'  i6# 
course  of  the  inrtiunt-d  vessel.     These  symptoms,  however,  ^  .n* 

way  to  those  Llml  characterise  the  lowest  forma  of  ataxic  U  \  u 

a  fluttering  )>uUe,  a  brown  tongue,  sordes  about  the  mouti  iti, 

with  uHich  anxiety  of  countenance,  dial  rha-.n,  vomiting,  esti  ■  "^ft- 

lion,  delirium,  and  death.     The  symptoms  are,  indeed,  due  t--  !  ' 

lion  of  pus  \\\  \.V\c  \«\Ws  vts  udmixlnre  with  the  blood,  and  c'.nif-L'\'^- ^ ■ 
|>oi&omng  o(  v\\c  ?i^a\.»6Vtt%   'Wsi'^\\\jVt  -^^ww^scx  *.M  v^^cuUurity  of  ditfUM 
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phlebitis  depend,  T  believe,  upon  this  circumstance;  and  I  would,  tlicre- 
fore,  refer  for  the  consequence  and  treatment  of  this  form  or  the  affection 
to  the  chapter  on  Pyiemia  (p.  692).  In  phlebitis  there  arc  two  great 
sources  of  danger,  viz  ,  that  of  emhotism  leading  to  sudden  death  by  the 
plugging  of  the  pulmonary  artery  in  the  adhesive,  and  of  pysemia  in  the 
diffuse  form  of  the  disease. 

The  Treatment  of  this  form  of  ptdebitis  resolres  itself  into  that  of  its 
secondary  and  important  constitutional  condition — tlie  pysemia  to  which 
it  gives  rise  (p.  710). 

VARIX. 

By  Varix,  or  Varloose  Veins,  is  meant  a  dilated  condition  of  these 
vessels,  with  hypertrophy  of  their  coats,  giving  rise  to  (pdema,  tension, 
weight,  and  pain  in  the  parts  they  supply — otlen  with  a  gorxj  deal  of 
numbness,  difficulty  in  motion,  or  loss  of  power  in  the  affected  limb.  In 
other  cases,  their  pressure  on  the  nerves  of  the  part  (as  when  the  veins 
of  the  s|>ermatic  cord  are  enlarged)  may  give  rise  to  very  severe  suf- 
fering. 

Appearance. — Varicose  veins  are  tortuous,  dilated,  and  sacculated; 
they  are  serpentine  in  their  course,  and  feel  thick  under  the  finger.  They 
may  be  su|>erficial  or  deep-seated;  when  superficial,  the  disease  is  often 
liibited  to  one  of  the  larger  venous  trunks  of  a  limb,  the  smaller  branches 
not  being  engaged.  This  we  commonly  see  to  be  the  case  in  the  internal 
saphena;  in  other  oases,  the  small  cutaneous  veins  alone  may  be  affected, 
appearing  as  a  close  network  of  a  purplish-blue  color  under  the  skin, 
with  much  discoloration  of  parts,  and  some  oedema  of  the  limb;  or  both 
sets  of  vessels  may  be  implicated.  The  deep-seated  varix  is  not  by  any 
means  so  common  as  the  superficial;  and,  when  it  occurs,  is  generally 
the  result  of  the  pressure  of  a  tumor,  or  of  some  similar  cause.  Varicose 
veins,  especinlly  when  superficial,  are  very  apt  to  inflame,  with  coagula- 
tion of  the  bloo<l  within  their  sinuses. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  ai'e  most  liable  to  varix.  It  is  mcist  commonly  met  with  in  the 
legs,  and  more  particularly  in  the  trunk  of  the  internal  sapheua;  but 
any  of  the  superficial  veins,  as  of  the  arms,  chest,  head,  neck,  hypogas- 
trium,  or  thorax,  may  be  affected.  The  veins  about  the  anus  are  espe- 
cially liable  to  varix,  constituting  some  forms  of  hsemorrhoids;  the 
spermatic  veins,  also,  very  often  become  enlarged,  constituting  varicocele. 
As  a  general  rule,  superficial  varix  Is  infinitely  more  common  in  the 
lower  than  in  the  upper  part  of  the  body,  owing  evidently  to  the  tendency 
to  the  gravitation  of  libxKl  in  the  more  dependent  situations.  When 
occurring  at  any  point  above  the  |)elvis,  it  ma}*  be  looked  upon  as  aris- 
ing, in  all  pnibability,  from  the  pressure  of  a  tumor  of  some  kind  upon 
the  large  venous  trunks.  The  deep-seated  veins  that  are  principally 
affected  arc,  the  internal  jugulars,  the  vena  azygos,  and  the  veins  of  the 
prostate. 

Causes. — The  causes  of  varix  are  generally  such  conditions  a«  induce 
more  or  iettn  permanent  diniension  of  the  veins.  Thus,  for  instance, 
strains,  and  habitual  over-exertion  of  a  part,  by  driving  the  blood  into 
the  subcutaneous  veins,  may  give  rise  to  their  distension;  so,  also,  cer- 
tain occupations  may  favor  gravitation  of  blood  to  the  lower  part  of  the 
body;  again,  the  length  of  a  vein,  as  of  the  internal  saphena,  may  occa- 
sion its  dilatation  by  the  weight  of  the  bmg  column  of  the  contained 
blood.    Any  obstacle  to  the  return  of  the  blood  from  a  vein  (as  the 
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pressure  rtf  a  tii;ht  garter  bi-low  the  knee,  or  of  a  tumor  upon  one  of  Uie 
inrge  vt'iious  trunks)  may  give  rise  to  its  pcnnnneiit  <lisU*nfiion,  us  well 
as  to  that  of  nil  its  brnnches,  In  other  climes  the  atfeclion,  or  tbe  dispo- 
sition to  it,  Appears  to  be  hftedttary  ;  nml  in  many  instancea  it  is  diffl- 
cult  to  ("ecitgnise  any  cause  except  an  t^vftMfti  and  relax^(f  *ttate  of  the 
walh  ot  Ihki  vessel,  such  as  is  met  nitli  in  tall,  tleltililated,  aii<l  phleg- 
matic people.  Age  infliieneeii  materially  thu  ocenrrcnce  of  the  (lisicnue, 
wliicii,  rare  in  the  earlier  |>enocls  o\'  life,  gradnally  increases  in  frequency 
as  the  indiviilnal  advances  in  years  up  to  the  rnidille  period  of  life  when 
the  tendency  censes.  In  tcoiH^n,  especially,  the  «rt'eeti(»n  is  common;  in 
consequence,  partly,  of  natural  deltility,  hnt  more  frequently  fiom  Ibe 
pressure  of  the  enlarged  uterus  during  pregmuuy. 

Stbvcture. — Varicose  veins  are  sonieliines  simply  dilated,  without 
any  thickening;  but  in  other  instances  tliey  are  truly  hypcrtrophied, 
iheir  cavities  being  dilated  and  their  walls  thickened — the  vessel  likewiM 
being  elongaleil,  forming  cnrvcH,  and  bending  back  on  itself.  Some- 
times the  enlargements  at  parlicnlnr  points  appear  t«^i  be  muttilociilar, 
the  vein  forming  a  series  f)f  curves  and  dilatations  tojcreiher.  The  valve* 
are  nUvays  insntHciont  in  varictisc  veins,  being  usually  liont  Itackwanlf 
or  ruptured;  and  the  lining  membrane  is  ranrkeil  by  longitudinal  »tri«. 
The  blood  in  these  vessels  has  a  tendency  i<*  coflgnlule  in  Inrgr  masses, 
the  vein  lieing  at  times  the  seal  uf  inflammation,  by  which  ibis  tendeney 
is  materially  assisted.  Tlie  neighl^ohng  an(<  subjacent  parts  arc  nmcli 
modilled  in  structure;  and  there  is  usindly  chronic  a-dcma,  with  infiltra- 
tion of  the  skin  and  areolar  tissue,  which  may  at  laot  run  into  ulcera- 
tion— giving  rise  to  the  varicose  ulcer,  which  has  already  bi'cu  ile*crii»e<i 
(p.  189},  and  which,  if  communicating  wiih  a  large  branch,  may  }'ield  ft 
copious  or  even  fatal  bft!U)orrhage.  The  bloml  containeil  in  the  varicote 
knots  and  veins  becomes  more  or  less  stagnant,  and  probably  altered  In 
its  qualities,  so  as  to  render  the  vessels  peculiarly  liable  to  inflammatioD, 
and  possibly  even  to  injure  the  general  health  to  a  remarkable  ilcgrw. 

i*B()auK8S. — Varicose  veins  never  undergo  spontaneous  cure:  wtirn 
once  formed,  the  condition  is  permanent,  unless  the  vessel  becotnc 
plugged  by  coiigulum,  when,  it  lK.'ing  obstruelod,  the  current  of  blood  i« 
diverted  into  other  channels,  which  in  their  turn  U'cocne  varicose.  Tbc 
main  evil  that  i-csults  from  varicose  veins  in  the  legs,  is  the  change  ibst 
is  slowly  induced  in  the  nutrition  of  the  skin  und  subLUlanoous  nreoUr 
tissue  by  the  retardation  of  the  circulation,  and  Ihe  interference  with  tbe 
due  return  of  blood.  It  is  in  consequence  of  the  lm|)€rfecl  nutrition  uf 
the  parts  that  ulceration  of  the  skin  lake!<i  place,  espe^'iall}*  where  it  it 
naturally  thin,  as  about  the  ankles.  But  there  is  another  condition  thai 
may  oceur  as  the  result  of  varicose  veins  of  the  legs,  vi^,,  that  the  vahx 
may  give  way,  the  vein  may  **  burst"  as  is  generally  said.  In  these  ca«r« 
the  word  *■  burst"  is  scarcely  correct.  The  varix  does  not  give  way  hy 
pressure  from  within;  but  a  process  of  ulceration  goes  on  trtnn  wttboul 
by  which  its  coats  become  woskened,  so  that  at  last,  ii  being  nnidiie  to 
support  the  column  of  contained  blood,  a  pin-hole  aperture  forn; 
rapidly  enlarging,  leads  to  the  profuse  hiifmorrbnge.  TIha  - 
**  bursting'^  ol'  a   varicose  vein   is  never  so  sudden  that  a  >  ..a> 

not  foresee  the  probability  of  its  occurrence.     It  may  laki  ,  ibe 

anrrnce  of  an  ulcer,  or  it  may  be  preceded  ity  induration,  reddeuiu^,  aA<l 
thinning  of  the  integuments  covering  the  diseased  vein. 

Treatment. — Tliis  nuist  be  condncied  on  two  principles^to  paJlitU 
and  to  cwTc.    TV\^  P«.Uiative  Treatment  con*>i«tM  in  mo<leratc  rom- 
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^Bdilatcd  conls,  ami  iliiis  prevent  Us  fiirtlier  rVi&tcnsion  nntl  the  p&in  oc- 
^  casioned  Ity  tlitSf  an  well  as  the  otiier  consequencos— such  as  (pilema, 
(liaorgnnisnLioD,  and  nlocrntion.  The  pressure  must  be  appUt'd  very 
amooihly  and  evenly,  lest  il  irritate  and  ulcerate  llie  skin,  or  produce 
distension  ol'  the  vein  below  the  part  compressed.  For  the  pur|K>se  of 
compression,  bandages  and  elastic  stockings  are  commonly  employed. 
In  some  cuses,  elastic  pressure  by  means  of  a  vulciinised  lndia-rubl)er 
band  or  garter  may  be  applied  around  the  limb,  so  as  to  simulate  tbo 
action  of  the  valves  of  tlie  vein;  by  compression  it  cuts  off  the  weight 

t  of  the  column  of  blood  from  the  teiminal  branches.  In  other  cases,  the 
application  of  a  truss  to  the  upper  part  of  the  snphena  vein,  as  recom- 
mended by  Colles,  may  be  of  service. 

tlf  a  varix  of  the  veins  of  the  leg  bursts,  violent  bleeding  may  suddenly 
take  place  so  as  to  induce  faintness,  and  even  death.  The  copiousness 
of  the  bleeding  may  be  acconiiled  for  by  its  occurring  from  the  cardiac 
•ide  of  the  varix,  the  in6Ufncienc3'  of  the  valves  not  presenting  the  ordl* 

*nary  obstacle  to  the  downward  flow  of  blootl.  The  treatment  consists  la 
Jayiitg  the  patient  flat  on  the  floor  and  raising  his  leg,  when  the  haemor- 
rhage will  cease.  It  may  be  permanently  arrested  by  the  pressure  of  a 
compress  and  bandage. 

iln  certain  circumstances,  it  becomes  necessary  to  change  the  palliative 
for  a  Curative  plan.  This  iscspooially  requisite  in  the  following  three 
conditions;  1,  if  the  varix  be  so  large  as  to  produce  much  inconvenience, 
or  to  give  rise  to  severe  pain  by  its  pressure  on  the  nerves  in  its  neigh- 
borhood!;  2,  if  a  varicose  vein  have  burst,  or  be  on  the  point  of  giving 
wiiy  ^  or,  3,  if  an  ulcer  dependent  on  Its  existence  will  not  heal.  Various 
plans  of  curative  treatment  have  been  recommended;  all  of  which  have 
^for  their  object  the  obliteration  of  the  vein  at  one  point  by  exciting  ad- 
Biieslvc  inflammation  there,  and  thus  causing  it  eventually  to  degenerate 
into  a  flbro-cellular  cord.  In  this  way  the  trunk  of  a  varicose  vein  and 
the  larger  masses  of  varix  mny  be  occluded.  Hut  can  the  disease  he 
cured  by  the  local  obliteration  of  the  vein?  To  this  question,  I  have  no 
hesilatinn  in  answering  in  the  negative.  Though  the  trunk  be  oblite- 
rated, a  collateral  venous  circulation  is  set  up,  which  is  very  apt  itt  the 
course  of  a  few  months  to  take  on  a  varicose  condition,  and  thus  to  cause 
a  return  of  the  disease.  But,  though  the  cure  be  not  radical,  much 
benefit  may  often  be  effected  l»y  removing  varicose  knots  that  occasion 
pain  or  inconvenience,  by  cn.ibling  an  ulcer  to  cicatrise,  or  by  o<.;cluding 
a  vein  from  which  haemorrhage  has  occurred.  The  principle  of  all  cura- 
tive treatment  in  varix  consists  in  exciting  adhesive  and  localised  influm* 
roation  in  the  vein  so  as  to  occlude  it,  and  tlius^  by  directing  the  blood 
into  other  channels,  to  relieve  the  distension  of  the  diseased  vessels  and 

tlhe  inconvenient  results  that  follow  this.  As  the  treatment  thus  neces- 
sarily involves  the  artiflcial  excitation  of  phlebitis,  there  Is  always  some 
little  ribk  of  the  inflammation  passing  beyond  the  adhesive  stage  into 
tliat  of  suppuration,  or  diffuse  inflammation. 

Various  plans  for  obliterating  the  veins  have  l»een  recommended.  They 
resolve  themselves  into  Ave  principal  heads  of  treatment. 

1.  The  tiubcuianfotiH  neclion  of  the  vein,  or  the  exciision  of  an  inch  or 
so  of  the  vessel.  This  plan  of  treatment  is  severe  and  not  unattended 
by  danger,  as  we  learn  from  lirodie. 

2.  It  has  been  recommended  by  Mayo,  Seutin,  Bonnet,  and  others,  to 
excite  inflammation  in  the  vmn  by  producing  a  series  of  deep  eschars  or 
issues  in  the  skin  covering  it,  by  the  application  of  a  caustic,  such  as  the 
chloride  of  zinc  or  potassa  fusa.    S key  speaks  very  favorably  of  this 
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mode  of  obliterating  varicose  veins  as  being  devoid  of  danger.  He  re- 
commeDds  tlie  eschars  lo  be  made  by  the  application  of  a  powder,  com- 
posed of  three  ports  of  lime  and  two  of  potash,  made  into  a  paste  witfa 
spirits  of  wine  at  the  time  of  application.  Tlic  eschars  shouid  not  be 
larger  than  a  split  pea,  and  their  number  must  depend  on  the  extent  of 
the  disease. 

8.  Others  recommend  the  oI>Uteration  of  the  vessel  by  introducing 
needles  into  i/,  and  iranHmitting  a  galoaniv  current  along  and  acrocs 
them.  Of  this  plan  of  treatment  I  have  not  had  any  experience;  nordo 
1  believe  that  it  is  ever  employed  by  Surgeons  in  this  country. 

4.  Injection  of  the  varix  by  a  few  drops  of  a  nolution  of  the  perchhride 
of  iroYij  as  recommended  by  Pravaz,  is  a  very  effectual  method  of  pro- 
curing coagulation  of  the  contained  i>lood  and  consolidation  of  the  varix, 
more  particularly  if  it  be  very  large  and  cellular.  In  employing  thii 
means,  it  is  better  to  compress  the  vein  by  means  of  the  finger  or  a  pad 
and  bandage  above  the  varix ;  the  solution  is  then  to  be  injected  in  verj 
small  quantity — not  more  than  three  or  four  drops — by  means  of  the 
syringe  (which  will  be  described  in  speaking  of  the  treatment  of  nsTOs), 
into  the  dilated  veins.  Coagulation  of  the  blood  immediately  takes 
place.  The  patient  must  be  confined  to  his  bed  for  a  few  days  witb  ihe 
limb  raised,  and  a  bandage  should  be  applied  before  he  is  allowed  to 
walk  about.  This  means  is  very  efi'ectual  in  large  varix,  and  may  is 
such  cases  be  advantageously  conjoined  with  the  next  metho<l — thepioi 
being  used  under  the  venous  trunks,  and  the  solution  introduced  into 
the  dilated  masses  of  the  varix.  But  it  is  not  devoid  of  danger;  acci- 
dents, such  as  local  suppuration  and  sloughing,  pysemlc  symptoms,  and 
even  fatal  embolism,  have  followed  its  use. 

5.  The  most  convenient  and  safest  way  of  obliterating  the  vein  in  my 
opinion,  and  that  which  I  always  employ,  consists  in  compressing  the 
vessel  at  several  points,  by  passing  a  hare-lip  pin  underneath  it,  laying 
a  piece  of  wnx-bougie  over  it,  and  then  applying  the  twisted  sutare 
around  the  pin  and  over  the  bougie  (Fig.  33ia).     In  this  way  the  vessel 


Fig.  382.— Application  of  Hare-lip  Pins  to  Varicose  Veina. 

gradually  ulcerates  by  the  pressure  that  is  exercised  upon  it,  and  the 
presence  of  the  bougie  prevents  the  ligntui*e  from  injuring  the  skin.  In 
performing  this  operation,  care  must  he  taken  that  the  vein  be  not  trans- 
fixed, but  that  the  pin  be  pushed,  or  rather  dipped  underneath  it;  the 
ligature  should  not  be  too  thin,  and  must  he  applied  tightly  over  the 
bougie ;  several  pins  {as  many  as  eight  or  ten,  if  necessary)  should  he  in- 
troduced along  the  course  of  the  same  vessel,  at  distances  of  about  three- 
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quarters  of  an  inch  from  one  another  (Fig.  333) ;  those  highest  np  should 
be  put  in  first,  and  they  should  be  leli  in  for  at  least  a  week  or  ten  days, 
by  which  time  the  ol)literation  of  the  vessel  will  have  taken  place.  I 
believe  that  all  the  danger  of  tlie  operation  consists  in  the  transfixion  of 
the  vein  by  the  pin ;  the  operator  may  always  know  when  he  has  done 
this  by  the  escape  of  a  few  drops  of  venous  blood ;  when  the  pin  is  pro- 
|>erly  passed  under  and  clear  of  the  vein,  the  operation  is  a  perfectly 
bloodless  one.  If  the  vein  be  transfixed,  the  pin  should  immediately  l>e 
witlidrawn  and  passed  at  another  point;  if  it  be  allowed  to  remain  in 
the  vein,  it  will  act  as  a  foreign  body,  and  suppurative  phlebitis  may 
ensue.  Where  tlie  vein  is  properly  compressed  between  the  pin  below 
and  the  bougie  above,  adhesive  inflammation  takes  place  in  it,  and  it 
becomes  obliterated  at  the  point  of  pressure.  By  attention  to  these 
circumstances  I  have  never  met  with  any  ill  consequences,  cither  from 
suppurative  phlehiiis  or  pyieraia,  in  any  of  the  cases  in  which  I  have 
performed  (his  <»perution,  which  are  several  hundreds  in  number. 

In  addition  to  the  application  of  the  pins  in  the  usual  way,  H.  Lee 
has  recommended  the  subcutaneous  division  of  that  portion  of  the  vein 
which  is  inclndtid  between  them,  after  coagulation  of  the  blood  has  taken 
place.  This  1  have  found  to  be  an  useful  addition  to  the  ordinary  treat- 
ment, and  to  insure  the  obliteration  of  the  vessel. 

The  points  of  the  pins  may  be  prevented  from  pressing  injuriously 
upon  the  skin,  by  putting  small  pieces  of  adhesive  plaster  untter  them. 
The  powers  of  the  constitution  should  at  the  same  time  be  improved, 
and  the  activity  of  the  circulation  kept  up  by  nourishing  diet,  tonics, 
and  wine.  Whilst  the  pins  ni*e  in,  the  patient  must  not  be  allowed  to 
move  about,  and  alter  they  have  been  taken  out,  the  limb  should  be 
bandaged  for  some  time.  In  general  no  ulceration  takes  place  about 
the  pinhole  apertures;  hut  occasioimll^',  in  debilitated  constitutions,  a 
sore  forms,  which  requires  to  be  treated  on  ordinary  principles. 


CHAPTER  XLI. 

ANEURISM  BY  ANASTOMOSIS  AND  N^VUS— HEMORRHAGIC 

DIATHESIS. 

ANEVHTSM  BY  ANASTOMOSIS. 

Aneurism  by  Anastomosis  is  a  disease  of  tlie  arteries,  in  which 
the  vessels  become  excessively  elongated,  toitu'ius,  and  serpentine; 
sometimes  they  aRsume  a  varicose  condition,  being  dilated  into  small 
sinuses,  and  are  always  very  thin-walled,  resembling  rather  veins  than 
arteries  in  structure.  This  kind  of  dilatation  of  the  vessels  gives  rise 
to  pulsating  tumors,  often  of  considerable  size,  and  of  a  very  active  and 
dangerous  chnractcr.  Tliey  may  be  situated  in  almost  any  tissue  or 
organ  of  the  body,  but  are  most  commonly  met  with  in  the  submucous 
and  subcutaneous  areolar  tissue,  and  most  frequently  occur  in  the  upper 
part  of  the  body,  especially  about  the  scalp,  orbit,  lips,  and  face;  but 
the3*  have  been  met  with  in  other  situations,  suuli  as  the  tongue,  and 
even  in  internal  organs,  as  the  liver;  and  I  have  seen  very  active  growths 
of  this  kind  on  the  side  of  the  chest,  nates,  and  foot.  In  some  cases, 
aneurism  by  anastomosis  occurs  in  bones,  in  which  it  forms  a  special 
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dinenRo,  and  is  not  uncommonly  nspooiated  with  some  form  of  mnli^inl 
growllu  J  twill  gopf  rally  be  found  lUnl  the  nrteries  leudinj;  totlicaiittM 
ti^m  l>y  nnHHtonKtesiH,  ihuimli  al  n  cunsidcnilile  dislnnuc  from  it,  nrc  (ofHJ 
tuous  tiiid  enlnrged,  with  tltin  nnd  expnndcd  cnnts,  mid  puU»te  nctivdy; 
in  fart,  constituting  thitt  L-ondiLiun  tlmt  goi'K  by  the  name  of  Cirsoid 
Dilatation  of  the  vessels, 

AnmriMm  hy  flntistumosis  forms  tumors  of  varying  magnitude  and 
irregular  shape;  they  arc  usually  of  a  Muish  color,  have  a  t^l>ong>"  ft*l^j 
are  reiulily  compressihle,  not  elnumsciilied,  and  haA*e  large  tortu* 
vessels  ruuniiiij  into  anil  fr(»m  them  on  ditfercni  sides.  Tlieir  tem|*r*] 
ture  is  generally  nliove  that  nf  neighhoriiig  pnrts;  and  a  vihralorvofi 
purring  thrill,  amounting  in  many  ca>^es  to  distinet  pulsation,  mtiy  tiii 
felt  in  thein.  This  pulsation  or  thrill  is  synchronous  with  the  lit-art't 
bentf  may  la*  nrrcHted  liy  compressing  the  tumor  or  the  arteries  IrtnliDg 
to  it,  and  reiunts  with  an  expansive  beat  r>n  the  romovid  of  the  pri*Miire.H 
The  bruit  is  often  loud  and  hursU,  bnt  at  other  times  of  a  «ofl  and  Mow*j 
ing  charneter.  These  growths  rarely  occur  in  infaney,  bnt  gcner»llfj 
inalce  their  appearance  in  young  adults,  though  they  may  be  met  vit 
at  all  |>eriod8  of  life,  often  as  the  cousequeni*e  of  injury. 

Diagnosis — It  is  of  importance  to  effect  the  disgnosis  Ivetween 
nartj  anKunum  and  that  hy  anastomosis.     In  many  cases  the  situtitioil 
of  the  tntma*  at  a  ilistance  from  any  large  trunk,  as  on  the  scalp,  the  uiit-j 
side  of  the  thigh,  or  Ihe  gluteal  region,  will  ilelcrniine  this.     Again,  lli«I 
outline  of  the  growth  is  less  distinct  than  in  true  aneurism;  and  torluoiisj 
vessels  will  be  fell  leading  to  it  from  ditferent  dirtn-tions.     The  swcllinj 
also  is  doughy  and  very  compressible;    but  when  tlic   pressure  is  r*"! 
moved,  the  blood  enters  it  with  a  whiz  and  thrill,  not  with  the  disiinetj 
pulsating  stroUe  that  is  foiuid  in  aneurism.     The  pulsation,  not  80  fov 
cible  as  in   anenrism,  is  more  heaving  and  expansive.      The  brnit 
louder,  and  more  t<u[>crficinl,  sometimes  having  a  cooing  note.     By  pi 
sure  on  the  arteries  leading  to  the  tumor  those  signs  are  usually  Df 
entirely  arrested,  though  diminished  in  foi-ce,  tlic  blood  entering  itfroiB' 
the  neighboring  parts,  aiul  in  a  less  direct  way. 

Treatment. — The  treatment  of  aneurism  by  anastomosis  must  depend 
upon  the  size  and  situation  of  the  giowth.  When  it  is  so  phtcdl  tbal  i 
can  be  ligatured  or  eitcised^  as  on  the  lip,  ov  wlien  small,  about  the  neck,., 
face,  or  scalp,  trunk,  or  extremities,  it  shonld  lie  removed.  1  alwa>i 
prefer  the  ligature,  applied  as  will  imuicdiately  be  described^  as  bcnifj 
the  safest,  nnd  upon  the  whole  the  readiest  mo<1e  of  removing  ioeb 
tumor,  if  excision  be  practised,  it  is  necessary  to  be  very  careful 
cut  widely  of  the  disease;  if  it  be  cut  into,  fearful  hitmorrhage  id 
ensue,  which  c:in  only  be  arrested  by  pressui-e,  and  wUlcU  iu  »evci 
inslances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  tli*| 
scalp,  or  if  deeply  seated,  as  in  the  orbit,  neither  ligature  norexcUion 
the  tumor  can  be  practised,  and  it  !»ecome8  necessary  to  starve  it  byct 
ting  ortits  snpjdy  of  blood.     This  mny  be  done  either  by  ligaturivig  iH 
prtnvipal  hramhea  hadUig  to  it^  or  the  main  trunk  of  the  limb  or  p»ru; 

Simple  ligature  of  the  arterial  branches  Ifading  to  Iht?  tumor  has  ocv^r," 
1  believe,  been  followed  by  success;  at  least,  iu   ten  recorded 
in  which  it  has  been  hnd  reconrse  to,  the  disease  has  not  iu  one  ii 
been  cured.     It  hns,  however,  been  successfully  cor.joined  by  Oib 
two  cases  of  aneurism  by  anastomosis  of  tlie  scalp,  with  incisions 
round   the  tumor  at  intervals  between   the  principal  feeding  artcrt 
which  at  the  same  time  were  tie<U  ^ 
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e  main  trunk  leadinir  to  the  tumor  han  been  li^aturol  in  acon»i<lcr- 
ftble  ntim1)t'r  of  rases.  The  lirachinl  ami  femoral  arteries  have  been  tied 
fur  (li^easu  of  this  kind  situated  on  the  extremities,  and  in  some  in- 
fitances  with  success;  l>ut  the  carotid  is  the  vessel  that  has  been  most 
frequently  ileligated,  in  consequenee  of  the  tumor  being  commonly  siiu- 

tated  on  the  aenlp  and  in  the  orl>it  This  operation  has  been  <lonc  ia 
twenty-three  recorded  cases,  and  in  five  instances  both  the  carotids  were 
ligatured  at  intervals  of  several  weekf*.  In  all  of  those  cases  in  which 
the  double  operation  was  performed,  the  patients  ultimately  recovered. 
In  some  of  the  cases  in  which  one  carotid  alone  was  tied,  the  disease, 
being  seated  upon  the  scalp,  was  not  cureil;  and  it  was  aflerwanla 
fonnd  necessary  to  have  recourse  to  ligature  of  the  tumor,  to  excision, 
and  to  other  means  of  removal;  indeed,  when  seated  upon  tlie  scalp, 
this  disease  appeal's  to  l>e  more  intracialile  than  in  any  other  part  of  the 
bcxly,  owing  probably  to  the  freedom  of  the  arterial  supply  from  the 
numerous   vessels  tiiat  rauiily  in   tins   region.     Here.   Iiowever,   much 

•  benefit  might  be  derived  atler  the  ligature  of  the  carotid,  by  adoi)ling 
the  plan  suggested  by  Uibson  of  tybig  the  feeding  arteries,  and  making 
incisions  Iwriween  them  down  to  the  hone.     The  ligature  of  the  carotid 

I  has  answered  best  for  diseases  of  this  kind  in  the  orbit;  of  thirteen 
instances  in  which  the  artery  has  been  tied  for  aneurism  by  anastomosis 
in  this  situation,  a  cure  was  accomplished  in  the  majority. 


VJEVVB, 


This  disease,  under  which  are  included  those  various  aflVotions  termed 
Jfofhe.r^H  Marktt,  KrfctHe  Tumofg^  and  VoMcnlar  GrowfJiH^  constitutes 
an  impnrtant  and  interesting  seclinn  of  surgtcnt  affections.  It  appears 
to  ciitisist  essentially  in  an  cxceiisive  development  of  the  vascular  tissue 
of  a  part,  and  dilfcia  greatly  as  to  nature,  cause  and  treatment;  accord- 
ing ns  the  arterial,  the  capillary  or  the  venous  elements  of  the  tissue 
preddtiiinatc.  The  predominance  of  the  arterial  tissue  we  have  already 
considered,  under  the  head  of  Aneurism  by  Anastomosis ;  it  now  reraaina 
for  us  to  describe  the  Capillary  and  A'^enous  N«Bvi.  (Sec  also  Angioma, 
p.  739.)  Xievi  may,  and  commonty  do,  occur  in  the  healthiest  and  best- 
formed  children.  Hut  they  are  more  apt  to  occur  in  those  who  are  the 
subjects  ()f  otiicr  congenital  malformations. 

Capillary  Neevi  np|>ear  as  slightly  elevated  but  flat  spots  on  the 
skin  of  a  brii;lit  red  or  pnrplish  tint,  and  having  occasionally  granular 
<*r  papilbite<1  elevations,  with  some  larger  vessels  ramifying  on  their  sur- 

*face.  They  often  spread  superliciiilly  to  a  considerable  extent ;  they  are 
Usually  sitUKted  on  the  face,  head,  neck,  or  arms,  but  occasionally, 
though  more  rai'ely,  on  the  back,  the  nates,  the  organs  of  generation, 
and  the  lower  extremities.  They  ai-e,  I  believe,  always  congenital, 
though  often  at  birth  very  small,  not  larger  than  a  pin's  head,  from 
which  they  umy  spread  In  the  course  of  a  few  weeks  or  months  to  patches 
an  inch  or  two  in  diameter.     In   many  ca^es   no  inconvenience  results 

■  from  this  disease,  except  the  deformity  it  entails ;  but  occasionally,  more 
especially  when  the  growth  is  at  all  prominent,  there  is  a  great  disposi- 
tion to  unhealthy  ulceration.  When  bleeding  occurs  from  a  wound  of 
the  ntevoid  structure  it  is  usually  in  a  trickling  stream,  and  without  any 
H  degree  of  force. 

H  Venous  or  Cavernous  Nsvi  are  of  a  dark  purple  or  reddish  color, 
usually  very  prominent,  and  olten  forming  ilistinut  turn  irs  of  cousidera- 
ble  size,  which  may  either  be  smooth  and  uvoid,  or  else  somewhat  lobu- 
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lated.  On  compressing  a  growth  of  this  kinri,  it  subsidca  to  «  certjiin 
extent,  feeling  lioni/hy,  (*oft,  nn<l  inelastic;  t\nt\  on  the  rcnioval  of  prea»- 
ure  fills  again.  In  some  eases,  when  e(»ns<'litlalfd  by  inflainniaiion,  or 
containing  cysts,  it  eannot  be  lessened  in  bulk  l»y  i>rc'ssure.  Tlieae  ii«n 
are  usually  of  nlioiit  the  size  of  linlf  a  walnut,  but  RonieliiDes  Tnuch  larger. 
I  have  removed  frwui  the  nates  and  the  back  some  quite  as  large  as 
oranges.  They  lesB  frequently  occur  upon  the  head  and  face  than  the 
capillary  form  of  the  disease;  most  of  the  instances  chat  I  have  ttdrn 
have  been  met  with  in  the  lower  part  of  the  botty,  about  the  nalea,  bourk, 
lower  extremities,  and  organs  of  ircncration. 

Subcutaneous  nipvi  nre  oceioiouail)*  ol  a  mixed  charactrr^  forming 
soft,  doughy  and  compreHsible  tuniorn,  capable  of  diminution  hy  pn*a** 
urc,  on  the  removal  of  which  they  slowly  fill  out  again  to  as  larj^e  a  i\w$ 
OS  before;  they  also  >>ecome  distended  witen  the  child  &oreani«  or 
struggles,  and  arc  usually  oval,  smooth,  and  uniform.  The  skin  corrr- 
ing  the  tumor  is  often  unatfected  ;  at  other  timcci  it  is  implicate<i  in  an 
oval  piitcli  on  the  most  prominent  piirt  of  the  growth,  and  occasioually 
the  surrounding  veins  are  bluish  and  enlarged. 

Strlcti're. ^Capillary  nrevi  ap{x>ar  to  be  eoinjioserl  of  a  congeries  of 
small  tortuous  eaptllary  vessels;  venous  nu'vi  appear  made  up  of  thin 
tortuous  veins,  diluted  into  sinttses  and  small  pouches.  In  the  midst  iif 
these  masses,  cysts  are  not  uncommonly  found,  sometimes  conUtining 
clear,  at  other  times  dark,  snngninolcht  fluid.  These  cysts  are  probably 
venous  HJnnses,  the  ojieuings  into  which  have  become  occludcil.  [i>ct 
also  p.  739.) 

Pboonosis. — The  natural  history  of  utevi  has  yet  to  be  learnt — wc 
have  yet  to  nsccrlnin  what  becoutes  of  them  when  left  to  themselves. 
They  are  bo  commonly  remove<l  by  opend ion,  that  hitherto  Surgeooi 
have  had  but  few  opportunities  of  determining  this,  t  have,  howerer, 
seen  several  cnsea  in  which  Imm  various  circumstances  no  o|>rration 
had  been  perlormed,  and  1  have  been  struck  wiih  tlie  teudeni-y  ihml 
there  is  in  the  cutaneous  na'vus  to  dibappeiir.  If  lel't  untouched,  or  sub- 
jected to  continuous  pressure,  ishindH  or  |»atches  of  while  skin  wdl  gra* 
duidly  api>ear  in  the  reddened  surface.  These  will  slowly  incrcaAe  and 
corileocc,  and  then  the  ukvus,  becoming  grMtlually  less  vascular,  may  in 
time  disajipeai'.  i^ubcutnucous  venous  nievi  will  sometimes  graduaUj* 
shrink,  but  the  active  erectile  nn^vus  is  progrv^sive. 

There  is  usually  a  fenr  expressed  of  i)n>\i,  if  left  witboDt  surgtcann- 
tei'ferenco,  leading  to  dangerous  or  ovcu  fatal  htcraorrhagc.  This  I  have 
never  seen  ;  iudeed.  if  the  nievus  ulcernt*?»  its  tissue  hanlens,  and  tlie 
vessels  become  blocked  up  by  ooagulum  and  plnstie  deposit. 

Trkatmknt. —  In  the  treatment  of  nievus,  the  first  t>*Jiut  to  ho  d^ier* 
mined  is  whether  the  case  should  be  lelt  to  n»ture,  or  whether  oiwrative 
measures  should  be  had  recourse  to.  In  deciding  this  poiut  wv  muEt 
tte  guided  by  tlie  size,  situation,  and  character  of  Ibe  morbid  growth. 
If  this  be  small,  cuiuneous,  and  superlicinl,  so  situated  thut  it  occa-tioD* 
little  or  no  disHgurtment,  and  if  it  show  no  tendency  to  itici«ab«,  it  may 
be  lelt  witlionl  interference;  when,  as  just  stated,  it  may  eventually 
ahrivel  and  disappear,  or  become  converted  into  a  kiinl  of  mole.  In 
some  cases  this  process  may  l>e  hastenwl  by  the  application  of  tinctarc 
of  ioduie  or  liquor  plumbi.  In  other  ca^cs,  again^  the  nevns,  tbougk 
cutaneous  iind  superticinl,  is  so  widely  dilfiised  over  the  suriav^;,  tluit  nO 
attempt  at  its  removal  ur  destruction  can  l>e  entertained  with  pmdrncb 
Hut,  if  the  na^vtis  be  large,  if  it  be  subcutaneous,  or  if  it  iucreaac  !■ 
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size,  or  if  it  be  so  situated  as  to  occasion  disfigurement,  means  must 
then  be  adoptefl  for  its  removal  by  operative  procetiure. 

Operatioms  for  the  removal  of  nsevi  may  be  conducted  on  five  princi- 
ples:— ],  to  excite  adhesive  inflammation  in  them,  and  so  to  produce 
plug^ng  and  obliteration  of  the  vascular  tissue  of  wliich  tliey  are  com- 
posed; 3,  to  destroy  the  growth  by  caustics;  3,  to  remove  it  by  tlie 
galvanic  cautery;  4,  to  remove  it  with  the  knife;  or,  5,  to  remove  it  by 
ligature.  Each  of  these  different  plans  of  treatment  is  peculiarly  applica- 
ble when  the  disease  assumes  certain  forms,  and  affects  certain  situations. 

1.  Wlien  the  naeviis  is  of  small  size,  and  occurs  in  such  situations  that 
its  destruction  by  caustics,  or  removal  by  knife  or  ligature,  would  bo 
attended  by  serious  deformity,  as  when  it  is  seated 
about  the  eyelids,  upon  the  tip  of  the  nose,  at  tlie 
inner  angle  between  the  eye  and  the  nose,  or  about  the 
corners  of  the  mouth,  it  is  liest  to  endeaoor  to  procure 
obliteration y  by  exciting  adhesive  inflammation  in  it. 
This  may  be  done  in  various  ways.  If  small,  the 
nievus  may  l>e  vaccinated.  If  it  be  larger,  the  most 
convenient  plan  consists,  perhaps,  in  passing  a  number 
of  fine  silk  threads  across  the  tumor  in  different  direc- 
tions, and  leaving  them  in  for  a  week  or  two  at  a  time, 
nntil  they  have  produced  suflScient  inflammation  along 
their  tracks,  then  withdrawing  them  and  passing  them 
into  other  parts  of  the  tumor.  In  this  way  its  consoli- 
dation may  gradually  be  efi'ected.  Another  very  use- 
ful plan  is  to  break  up  the  substance  of  the  growth 
snbcutaneously  by  means  of  a  uataract-needle,  or  teno- 
tome, and,  in  the  intervals  between  the  different  intro- 
ductions of  this  instrument,  to  keep  up  pressure  upon 
the  tumor.  In  otlier  cases,  again,  the  requisite  amount 
of  consolidation  will  be  induced  by  passing  acupunc- 
ture-needles into  the  hflevus,and  then  heating  them  by 
means  of  a  spirit-lamp.  Perhaps  the  most  efficient 
way  of  obtaining  this  object  is  by  injecting  the  per- 
cbloride  of  iron  by  means  of  a  small  glass  syringe  with 
a  screw-piston  rod  and  a  fine  sharply  pointed  platinum 
nozzle  (Fig.  333).  In  doing  this,  caro  must  be  taken 
that  but  a  very  small  quantity  of  the  solution,  not 
more  than  two  or  three  drops,  be  injected  at  one  time. 
The  perchloride  of  iron  possesses  extraordinary  power 
of- coagulating  the  blood;  and,  if  more  than  has  just 
been  mentioned  be  thrown  in,  the  tissue  of  the  nsevus 
may  either  Iiave  its  vitality  destroyed,  and  slough,  or  coagulation  of  the 
blood  in  the  vessels  beyond  the  ntevus  may  occur,  and  a  dangerous  or 
even  fatal  embolism  ensue  from  the  coagulum  thus  formed  being  washed 
into  the  current  of  the  circulation. 

3.  When  the  nsevus  is  small,  very  superficial,  of  the  capillary  cha- 
racter, with  an  exceedingly  thin  cover  of  cuticle,  and  so  situated,  as 
upon  the  arm,  neck,  or  back,  that  a  moderate  amount  of  scarring  is  of 
little  consequence,  it  may  most  conveniently  be  removed  by  the  free 
application  of  nitric  acid.  This  should  be  well  rubbed  on  by  means  of 
a  piece  of  stick ;  and,  atler  the  separation  of  the  slough,  its  application 
must  be  repeated  as  often  as  there  is  any  appearance  of  the  granulations 
springing  up,  which  occasionally  happens  at  one  angle  of  the  wound, 
and  indicates  a  recurrence  of  the  vascular  growth. 


Fig.  333.— Syringe  for 
IiLj««Uag  Navoa. 
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3.  The  galvanic  caute.ry  ItAS  been  used  in  a  Inr^e  nntnber  of  cases  M 
continenlnl  Surgeons,  ea|KH*inlIy  Micldeldorpf  of  Hivalaii.  In  KSO  case] 
tnbulHtcd  by  Mnss  of  Hreslnn,  tbi§  trentment  was  uomplotely  succeHsfol 
in  112.  Eleven  were  improved;  3  died;  and  the  resnlt  in  4  wns  unkuuwnJ 
Of  tlie  130  cases,  34  were  capillary  naevi,  and  of  these  33  were  fui-eja 
and  83  were  venous  ntevi,  id*  which  72  were  cured,  3  died,  and  <H  verfll 
improved.  There  are  two  methods  by  whicli  ntevi  may  l>e  cureil  hv  thd 
electric  cautery :  viz.,  by  electrolytic  action,  the  iiftfvoid  structure  \k\w%' 
gradually  consolidated  and  thus  removed  ;  anti  secondly,  by  the  C4a»j 
terising  action  oT  a  platinum  wire  made  re<J-hot.  J 

Supcriicial  nwvi  may  readily  be  deairoyed  by  means  of  the  OftlvAnial 
Cantery,  or  by  Paquelin's  Thermic  Cautery.  But  this  method  of  treaM 
meut  is  not  applicable  to  nscvi  situated  in  deep  cavities,  or  umung«y 
important  structures.  In  such  cases  the  galvano-puDclure  muy  bd 
employed  with  the  view  of  ilecomposing  by  electrolytic  action  the  com 
taine<l  blond,  and  thus  causing  the  obliteration  of  the  ueevus  by  cnajtaJj 
lation.  The  details  of  this  meihod  are  identical  with  those  of  gnlvnniM 
pnitcturc  in  the  treatment  of  aneurism,  anil  will  t>e  found  fuUj' de^crilto^ 
in  \o\,  II. 

4.  When  the  ujevus  is  large,  constituting  a  more  or  less  distinct  tumor, 
nnd  is  of  a  somewhat  venous  character,  it  may  occasionally  l>e  »rjm«< 
Tenle.  junior,  tias  shown   that  bome  ntevi   which  are  dtj^tlnctly  encaf 
suled  may  readily  be  dissecf-ed,  or  nither  shelled  out.    Should  lliu  nifvui 
however,  be  dilf'used,  without  any  distinct  limiting  cap*iule,  cure  Hhuul( 
be  t.'dvcn  to  cut  wide  of  the  disease;  and  no  operiition  with   the  kml 
should   be  undertiiken  unless  the  growth   be  either  so  situated,  as  up 
the  lip,  that  the  ]>artB  may  readily  be  brought  or  compressed   togt-lbei 
or  ufMjn  the  nates  or  thigh,  where  it  is  unconnected  with  largv  bloc 
vessels,  and  is  also  very  imlolent  and  venruis.     If  the  nsviis  \w  artcriAl 
or  partake  of  the  nature  of  aneurism  by  anastomosis,  it  shoidd  not 
touched  with  the  knife.     It  is  especially  when  ttin  nievus  is  lipomaloi 
or  cystoid,  or  is  distinctly  eiicapsnleit,  thai  excision  may  bo  mdvaoift-'' 
geoujily  practised. 

6.  As  a  general   rule,  it  is  far  safer  and  more  convenient  to  exlirpat 
the  growth  with  the  Ufjatttrc;  and  this^  indeed,  is  the  modo  ot'lrcntmet 
that  is  most  generally  npjilicidtle  to  tunioi-s  of  this  kind  in  wlintcvei 
situfttions  they  mny  occni\  as  it  etfectually  removes  them  ivitltout  ri! 
of  hiemcM'rhage,  and  leaves  a  sore  tliut  very  readily  cicatrises. 

The  ligature  requires  to  he  applied  in  diilerent  ways,  ncconling  to 
size  and  situation  of  the  tumor.  In  all  eases,  the  best  material  is  fin 
round,  compressed  whip-cord.  This  should  \mi  tied  as  tightly  »6  po3 
Bible,  and  knotted  securely,  so  that  there  may  be  no  chance  of  any  pit 
of  the  tumor  escaping  complete  and  imme'liate  strangulation.  It  is  well 
if  possible,  not  to  include  in  the  noose  any  healthy  skin,  but  to  8ni| 
Across  with  a  pair  of  scissors  that  ]>ortion  of  iutegumeut  which  inl 
venes  between  tlie  cords  that  are  tied  together;  at  the  same  lime, cat 
must  he  taken  to  pass  the  ligatures  well  beyond  the  limits  of  the  diMUC. 

When  the  tumor  is  small,  nn  ordinary  double  ligature  may  l>e  psMcd 
across  its  base,  by  means  of  a  common  suture-needle;  and,  the  n"( 
being  cut  nnd  the  Ihi-ead  lied  on  each  aide,  strangulation  will  be  effect* 

When  it  is  of  Inrger  size,  and  of  round  sJiapc.lhe  uioslconvenivut  p 
of  slrangulating  the  tumor  is  that  recommended  by  Listoii.     It  runsit 
in  passing,  by  means  of  long  na?vus-needles,  (ixe<l  in  wooden  bandU 
and  having  the  eye  near  their  points,  donhlowhi|)-cord  ligatures  in  opp 
site  directions  across  the  tumor;  then  cutting  through  the  uooacs, 
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tying  together  tUe  conliguous  ends  of  the  ligatures  until  the  whole  of 
the  growth  is  encircled  and  strangled  by  them.  In  doing  this,  a  few 
precautions  are  necessary:  thus,  the  first  nfleviis-needle  should  be  passed 
across  the  tumor  unarmed  (Fig.  S34),  and  used  to  raise  up  the  growth 


Fig.  S34.— Diagram  of  tha  ApplleaUno  of  NBTaH-needles. 

somewhat  from  the  subjacent  parts.  The  second  needle,  armed  as  repre- 
sented in  the  diagram  (Fig.  334),  carrying  the  whii>cord  ligature  by 
means  of  a  piece  of  suture-silk,  should  be  passed  across  the  tumor  in  the 
opposite  direction  to,  but  underneath,  the  first  needle;  the  armed  needle 
being  withdrawn,  the  ligature  is  carried  across;  and  the  first  one,  having 
been  armed  in  the  same  way,  carries  its  noose  through  the  tumor  as  it 
is  drawn  out.  The  two  nooses  having  then  been  cut,  an  assistant  must 
seize,  but  not  draw  upon,  six  of  the  ligature  ends;  the  Surgeon,  then, 
having  divided  the  intervening  bridge  of  skin,  ties  rather  tightly,  in  a 
reef-knot,  the  two  ends  that  are  left  hanging  out;  as  soon  as  he  has<Ionc 
this,  he  proceeds  to  the  next  two,  and  so  on  to  the  last  (Fig.  335).  When 
he  ties  these,  he  must  do  so  with  all  his  force,  especially  if  the  tumor  be 
large,  as  by  drawing  on  them  he  tightens  nil  the  other  nooses,  and  drags 
the  knots  towards  the  centre  of  the  growth,  which  Is  thus  effectually 
strangled.  He  then  cuts  ofi^  the  tails  of  the  ligature. 
After  the  tumor  has  sloughed  away,  which  happens 
in  a  few  days,  if  it  be  properly  and  tightly  strangled, 
the  wound  is  treated  on  ordinary  principles.  If  the 
nffiVMs  be  altogether  subcutaneous,  the  skin  covering 
it  should  not  be  sacrificed,  but,  being  divided  by  a 
crucial  incision,  may  be  turne<l  down  in  four  fiaps, 
and  the  ligature  then  tied  as  directed. 

in  some  cases,  the  nsvus  is  so  flat  and  elongated 
that  the  application  of  the  quadruple  ligature,  as 
above  described,  cannot  include  the  whole  of  it.  In 
these  circumstances.  1  have  found  the  ligature  al)out 
to  be  described  eminently  useful,  having  successfully 
employed  it  in  a  great  numlier  of  instances.  Its  great  advantage  is 
that,  while  it  completel}'  and  very  readily  strangles  the  tumor,  it  does 
not  inclose  an  undue  quantity  of  integument,  and  thus  does  not  produce 
VOL.  I 58 
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a  larger  cicatrix  than  is  necessary  for  the  eradication  of  the  disease.  It 
is  applied  in  the  following  way.  A  long  trinngular  needle  is  threndedoD 
the  middle  of  a  whip-cord  al)out  three  yards  in  length;  one-half  of  tiiis 
is  stained  black  with  ink,  the  other  half  is  left  uncolored.  The  needle 
is  inserted  through  a  fold  of  the  sound  skin,  ahout  a  quarter  of  sd 
inch  from  one  end  of  the  tumor,  and  transversel3'  to  the  axis  of  tbe 
same.  It  is  then  carried  through,  until  a  double  tail,  at  least  six 
inches  in  length,  is  left  hanging  from  the  point  at  which  it  entered; 
it  is  next  carried  across  the  base  of  the  tumor,  entering  and  passing 
out  beyond  its  lateral  limits,  so  as  to  leave  a  scries  of  double  loops 
about  nine  inches  in  length  on  each  side  (Fig.  335).  Every  one  of 
these  loops  should  be  made  about  three-quarters  of  an  inch  apart,  in- 
cluding that  space  of  the  tumor;  and  the  last  loop  should  be  brought 
out  through  a  fold  of  healthy  integument  beyond  the  tumor.  In  this 
way  we  have  a,  series  of  double  loops,  one  while^  and  the  other  blacky 
on  each  side  (Fig.  336).  All  the  white  loops  should  be  cut  on  one 
side,  and  the  hlavk  h>ops  on  the  other,  leaving  hanging  ends  of  thread 
of  corresponding  colors.  The  tumor Nmay  now  be  strangulated  by  draw- 
ing down  and  knotting  firmly  each  pair  of  white  threads  on  one  side,  and 
each  pair  of  black  ones  on  the  other.  In  this  way  the  tumor  is  dividd 
into  segments,  each  of  wliicli  is  strangulated  by  a  noose  and  a  knot:  Iiy 
black  nooses  and  white  knots  on  one  side,  by  white  nooses  and  Uack 
knots  on  the  other  (Fig.  337). 


—  Diagnm  of    Flat    and    KlOBfatri 
N«Ta»  Ued. 


Fig.  336.— Diagram  of  Ligature  of  Flat  and  Elongated  NaTOS. 

The  cicatrix  resulting  from  the  removal  of  a  nsevus  is  usually  firm  and 
healthy;  but,  in  some  instances,  I  have  seen  it  degenerate  into  a  bard 
warty  mass  requiring  subsequent  excision.  The  ligature  may  be  used 
successfully  at  all  ages.  I  have  repeatedly  tied  large  active  nsevi  in 
infants  a  month  or  two  old  without  meeting  with  any  accident. 

N^vi  IN  Special  Situations. — Neevi  of  the  Scalp  are  more  fre- 
quent than  in  any  other  situation,  except,  perhaps,  the  face.  When 
occurring  on  those  parts  that  are  covered  by  hair,  they  are  almost  inva- 
riably prominent  and  subcutaneous:  when  seated  on  the  forehead,  or  on 
the  bare  skin  behind  the  ears,  they  are  often  cutaneous.  The  ordinary 
subcutaneous  naevus  of  the  scalp  is  readily  removed  by  the  application 
of  tljc  quadruple  ligature.  Care  must  be  taken  in  passing  the  needles 
not  to  include  the  tendon  of  the  occipito-frontalis,  or  troublesome  cellu- 
litis and  perhaps  suppuration  may  occur  beneath  that  membrane.  In 
general,  it  is  better  not  to  attempt  the  preservation  of  any  of  the  integn- 
meut  covcnng  \Aie  gvovjtlv.    It  is  true  that,  when  removed,  a  clean  white 
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cicAtrix  \b  \eh  which  never  covers  itself  with  hair;  but  this  oontrnets, 
and  in  nrtcr-lirt*  heroines  hut  httto  visil)lo.  The  attempt  to  rljffsuut  ilowii 
the  skin  thnl  toveis  lUe  naevus  is  not  only  liouhlesorne,  hut  in  attended 
by  very  eonsidernhle,  nnd  possibly  duiigerous,  hjetnorrhnge.  Those  flnt 
urevi  Uirti  are  siluntcd  hehind  the  car  are  best  treated  by  the  free  appli- 
cation of  fuuiiui;  nil  lie  :u-id. 

Neevus  of  the  Fontanelle  is  the  most  important  variety  of  the 
scalp-na'vns,  and  eonstitutes  a  soraewliMt  formidable  dif*eiise.  A  large 
pnrple  tumor  is  Ritiiated  within  the  anterior  fontimelle,  rising  and  falling 
with  tlie  pidsalions  of  the  biain  communicated  to  it,  and  l»ecoming  dis- 
tended and  tense  when  the  ehild  cries,  'i'he  tumor  is  evidently  clo^e 
upon  tlie  membranes  of  the  brain,  and  may  be  looked  upon  almost  as  an 
iutrncrauial  rather  than  a  ^ealp-tumor.  The  close  proximity  of  the 
tum(M'  to  the  hriiin  and  its  mendiranes  often  deters  practitioners  from 
interfering  with  it;  and  I  not  unfreqnently  see  cases  in  which  the  parents 
of  the  child  have  been  counselled  not  to  allow  any  operation  to  \h'.  prac- 
tised^ lest  death  should  result.  Yet  this  tumor,  so  formidnhle  in  appear- 
ance, nn<l  so  deeply  seated,  close  upon  the  bruin,  and  as  it  were  within 
the  cranium,  may  be  removed  with  perfect  safety  by  the  ligaturr.  I  have 
oftet)  tied  nievi  in  this  situation,  anti  have  never  seen  any  ill  couhc- 
qnences.  not  even  a  convuNive  fit,  occur.  The  danger,  then,  from  the 
mere  strangulation  of  the  tumor  in  this  situation  cannot  be  great;  but 
there  is  another  and  a  special  danger,  viz,  tlie  risk  of  wounding  the 
membranes  of  the  l>rain  in  passing  the  ligatures  under  the  base  of  the 
tumor.  If  na'VM8-needles  ur  slmrp-pointed  instrnments  of  any  kind  bo 
used,  this  accident  will  be  very  likely  to  occur;  and,  if  this  were  to 
happen,  inevitably  fatal  consequences  will  ensue.  This  accident  may 
always  be  avoided  by  operating  in  the  following  way.  A  puncture  is 
made  in  front  of  the  tumor  through  the  healthy  scalp.  An  eye(bprol>e, 
armed  with  a  double  ligature,  is  tlien  pushed  througli  this  opening  across 
the  hase  of  the  tumor,  and  its  end  is  made  to  project  on  the  opposite  side 
beyond  it:  here  another  puncture  is  made,  and  the  probe  an<l  ligature 
together  are  diawn  through.  The  same  procedure  is  adopted  across  the 
tumor  sideways.  In  thiH  way,  a  quadruple  ligature  is  passed  across  the 
tumor  in  two  opposite  directions :  the  ends  are  then  disengaged,  and  the 
ligature  is  tightened  in  the  ordinary  wa^'. 

Neevi  of  the  Face  are  of  very  common  occurrence,  and  usually 
cause  mucli  disHguremcnt.  The  treatment  to  be  adopted  necessarily 
varies  greatly,  according  to  the  nature  of  the  mevus,  whether  cutaneous, 
subcutaneous,  or  both;  and  especially  according  to  its  situation.  The 
same  plan,  which  is  advantageously  adopted  in  one  part,  may  be  alto- 
gether inapplicable  in  another.  We  shall,  accordingly,  consider  the 
treatment  of  thcbe  vascular  growths,  as  they  aSect  the  eyelids,  the  nose, 
the  checks,  and  the  lips. 

Naevus  of  the  Eyelids  is  usually  cutaneous,  consisting  of  a  dis- 
coloration or  staining,  as  it  were,  of  the  lid.  without  any  materia!  swell- 
ing. Such  a  disease  is,  1  think,  better  left  untonclicd  ;  it  cannot,  of 
course,  he  removed  either  by  the  knife  or  by  caustics,  without  producing 
worse  results;  and,  as  the  skin  is  always  <k*eply  involved,  milder  means 
are  inoperative,  or  pofesibly  equally  destructive.  I  have  heard  of  slough- 
ing of  the  eyelid  being  occasioned  hy  tlie  use  of  astringent  injections; 
though,  if  the  ua^vus  were  sidicutnneous,  and  constituteii  a  distinct 
tumor,  passing  peihaps  into  the  orbit,  injection  with  the  pcrchluridc  of 
iron  ndght  advantageously  be  a<ioptcd, 

Ngbvus  of  the  Nose  may  occur  in  two  situations — at  the  root,  or 

wards  the  aUv  and  apex.     \Vhcn  seated  at  the  root  of  the  nose,  upon 
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the  bridge,  or  at  the  lower  part  of  the  forehead,  between  and  perhaps 
extending  above  the  eyebrows,  it  is  often  subcutaneous,  and  may  attain 
a  very  considerable  magnitude.  In  cases  of  this  kind,  I  have  found  the 
quadruple  ligature  the  readiest  means  of  removal ;  and  although  the 
part  included  may  l)e  of  large  size,  the  resulting  cicatrix  is  wonderfDlIy 
small  and  narrow,  usually  bec(>ming  horizontal,  so  as  to  fall  into  tlie 
folds  of  skin  naturally  existing  in  that  situation.  In  the  case  of  a 
little  girl  about  three  years  of  age,  brought  to  me  some  years  ago  by 
Oerber,  I  removed  a  nsevus  that  was  cutaneous  as  welt  as  subcutaneous, 
and  as  large  as  a  walnut,  from  this  situation,  by  means  of  the  quadruple 
ligature,  with  the  most  satisfactory  result,  the  resulting  cicatrix  being 
remarkably  small ;  and  in  another  little  girl,  from  the  bridge  of  wtiose 
nose  1  removed,  some  years  ago,  a  nsevus  as  large  as  a  marble,  very  little 
scarring  or  deformity  resulted.  In  both  these  cases,  the  ntevus  was 
cutaneous  as  well  as  subcutaneous.  If  the  skin  be  not  affected,  injec- 
tion of  perchloride  of  iron  may  be  advantageously  employed  in  such 
cases.  When  the  tip  and  alte  of  the  nose  are  affected,  the  nsevus  being 
cutaneous,  we  can  seldom  do  much  to  improve  the  appearance  of  the 
patient.  In  such  cases,  I  have  tried  breaking  down  the  neevus,  and  the 
galvanic  cautery,  without  any  material  benefit;  the  destruction  of  the 
tissues  soon  afterwards  leading  to  deformity.  When  the  nsevus  is  sub- 
cutaneous, occupying  the  tip,  alae,  and  columna  nasi,  injection  with  per* 
chloride  of  iron  is  the  only  means  that  I  have  found  of  real  service.  In 
doing  this,  care  must  be  taken  not  to  throw  in  too  much  of  the  liquid, 
lest  sloughing  or  sudden  death  result. 

Neevi  of  the  Cheeks  may  occur  in  three  distinct  forms.  1.  There 
may  be  a  simple  cutaneous  nievus,  a  mere  staining  of  the  skin,  a  "  mother's 
mark.'^  This  admits  of  no  treatment;  and  the  subject  of  it  must  submit 
to  continue  through  life  to  exhibit  the  characteristic  discoloration,  i. 
The  elevated  cutaneous  nsevus  may  be  raised  above  the  surface,  being 
of  a  deep  purplish  red  or  plum  color,  and  covered  with  a  very  thin  in- 
tej^ument.  In  this  form  of  the  disease,  I  think  that  the  aj>plic-ation  of 
conienlrated  nitric  acid  is  the  best  means  of  extirpation.  B3'  one  or 
two  free  applications  of  the  caustic,  tlie  growth  is  removed,  and  a  dense 
white  cicatrix,  j)resenling  little  disfigurement,  is  left  in  its  place.  3.  The 
na2viis  may  involve  the  whole  thitkness  of  the  clieek,  being  scarcely,  if 
at  all,  cutaneous.  Nsevi  of  this  kind  cannot,  of  course,  Ite  extirpated, 
either  by  the  knife,  ligature,  or  caustics,  lest  the  cheek  l>e  perforated, 
and  the  most  serious  disfigurement  ensue.  In  such  cases  wc  must  en- 
deavor to  obliterate  the  structure  of  the  nsevus  by  exciting  inflammation 
in  it  b^^  setons,  or  by  breaking  down  the  structure  of  the  growth  with 
cntaract-needlos  or  a  fine  tenotome.  In  a  case  which  I  attended  some 
years  ago,  with  Bartlett  of  Notting  Hill,  a  large  and  deeply  seated 
ncevus,  which  occupied  one  clieek,  was  cured  by  having  a  number  of  floe 
silk  threads  |)assed  across  it  in  different  directions,  and  then  being  gradu- 
ally, piece  by  piece,  l)r(»ken  down  with  a  cataract-needle;  no  disfigure- 
ment whatever  l>eing  left. 

NfiBvi  of  the  liips  lequire  different  treatment,  according  as  they 
occupy  the  margin  or  have  involved  the  whole  substance  of  these  parts. 
When  seated  at  the  margin,  as  projecting  and  somewhat  pendulous 
gnmlhs,  they  may  readily  be  i-emoved  by  a  double  or  quadruple  ligatuw, 
according  to  their  size.  This  was  the  practice  pursued  in  the  case  from 
which  the  accompanying  drawings  (Figs.  338,  339)  were  taken,  where  a 
most  excellent  result  was  obtained  by  the  use  of  the  ligature,  followed 
at  a  later  period  by  injection  of  perchloride  of  iron  into  some  of  tbe 
more  widely  diffused  v».\Aa  o^  \Ai(i  growth.    When  the  nsevas  involves 
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tlic  nliolc  thu'kneas  of  the  lip,  such  roeasureH  are  nnt  nlwnys  Availalile. 
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leopiy  invAiie  iiie  siti>9iancc  oi  lue  up,  an  0|>eralion  somewhat  simi- 
lar to  Itial  I'di'  the  removal  of  a  caiicroiil  growth  ini^ht  be  ptuctiseil ;  llm 
wbolc  substance  of  the  lip  being  cut  through  wktcly  od  eaoU  side,  aod 
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the  etljces  of  the  incision  hrnuglit  together  witli  hare-lip  pins.  Such  an 
operation  is  only  praciicft!»le  when  the  disease,  thoujih  deeply  seated, 
does  not  spread  to  any  very  great  extent  laterally.  Wlien  it  does,  the 
whole  of  one  iialf  of  the  lip,  fr>r  instance,  being  involved,  the  nse  of  the 
knife,  e8|>eeially  in  young  infants,  would  be  too  hnztirdous,  on  account 
of  the  proi)al)ilily  of  serious  hminorrhage;  and  oilier  means  must  be 
eniployi'd,  I  have  tried  the  Ui^e  of  setous^  and  of  injections  with  per- 
chloride  of  iron;  but  not  with  any  advantage.  When  tlie  whole  sul>- 
•tance  of  the  lip  is  involved,  inclusion  and  strangulation  of  the  morbid 
tnBBS  by  means  of  the  ligature  are  seldom  available;  tlie  amount  of 
■eloughing  being  very  great,  and  the  child,  absorbing  the  putrescent  mat- 
leis  from  the  sloughing  mass  which  results,  incurring  the  danger  of  being 
-poisoned  from  this  source.  In  an  infant  with  a  very  Urge  iiievus,  in- 
cluding one  half  of  the  lip,  which  I  ligatured  at  the  Hospital  some  years 
ago,  death  appeared  to  rcBult  frr»m  this  cause.  One  of  the  most  formid- 
able cases  of  nwvus  of  the  lip  that  I  have  ever  had  to  do  with,  and  in 
its  results  tlie  most  sjitisfnolory,  was  sent  to  me  several  years  ago,  by 
Budd.  of  B»rnstnple.  The  pntienl,  a  little  giil  five  months  old,  was 
noUce<l  nt  birth  to  have  a  red  streak  on  the  right  side  of  the  upper  lip;  this 
rapidly  developed  into  a  large  tumid  purple  ntevus,  which,  wlien  the  case 
came  umlcr  my  observation,  was  about  the  size  of  a  large  walnut,  in- 
volving the  whole  of  the  structures  of  the  lip,  from  the  cutaneous  to  the 
tnncous  surfaces;  it  was  of  a  deep  mulljerry  enlf»r,  and  extended  from 
the  median  line  of  the  lip  to  the  angle  of  the  month  (Figs.  340,  341). 
The  integuments  covering  this  growth  were  exceedingly  thiu,  and  the 
tumor  itself  was  in  the  highest  degree  vascular  and  active.  Exeiaiou 
appeared  to  be  out  of  the  question;  the  ligature  presented  little  to  re- 
commend it;  injections  with  the  perchloride  of  iron  and  the  introduction 
of  selons  were  successively  tncd,  but  neither  of  these  means  produced 
any  effect  on  the  tumor,  which  commenced  to  extend  upwards  into  the 
nostril.  I  accortliiigly  determined  on  using  miustics.  Nitric  acid  was 
first  employed;  but,  as  this  did  not  produce  sntHcienlly  deep  impression 
on  the  growth,  I  had  recourse  to  the  polassa  cum  calce.  IJy  means  of 
this,  the  tumor  was  gradually  removed;  the  hiemorrliage  wiiieb  occa- 
sionally resulted  being  restrained  by  pressure.  Notwithstanding  the 
amount  of  tissue  destroyed,  the  resulting  cicatrix  was  small,  rcsemldiug 
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that  of  n  badly  united  linre-Hp.     Three  yeira  ftfterwftpd«,  the  ehIM  wi 
brou'^ht  to  mii  n|jain,  and  I  was  much  *«truok  by  ^-htJ  wornlerful  iin|trt»ve.] 
ineia  that  had  lukcMi  place  kiiicc  ihe  removal  of  the  iitnvus.     'I'Up  Itp  wai 
smooth,  the  vicatrtx  in  u  great  degree  wuru  out,  and  compArAttvdy  litUe^ 
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disfigurement  was  left  in  ihe  countenance  of  nn  exceedingly  prKty  nti< 
cngngiiig  child.    Finding,  liowuver,  Ihal  Ihe  lip  was  bIiU  drawn  or  tnuki 
in  by  a  very  dense  band  of  cicatricial  ti^i^ne,  which  <'anaeil  a  d**cp  *U 
presHion  of  the  ala  on  that  side,  I  divi<1od  thi»^  and  the  result  was  mo« 
saiisructory. 

Ngbvus  of  the  Tongue  is  of  rare  occurrenoe.    I  have,  how 
ccfisfully  opcraU'd  by  mrans  of  the  errascnr  iu  one  cast*,  in  e 

whtdf  of  the  free  exLremiiy  of  itxe 
organ  was  involved  (Kig  313).     Tbt 
partienlnrs  will   be  found   in   Chs] 
ter  LIX 

NsBvi  of  the  Organs  of  Gem 
ration  are  occasiMnally  met  with 
the  female,  but  rarely  in  the  mail 
The  only  inslanee  of  li'aevus  vf  U 
Pentu  with  which  I  have  met 
curred  in  the  ease  of  a  genlleroai 
thirty-two  years  of  age,  who  cui 
8ullc<l  me  some  years  ago  for 
growth  of  this  kind,  as  Ini*^ 
wnlnnt,  situated  under  the  iv 
of  the  ]»npntia)  niiitrous  mcml 
It  had  existed  for  many  years 
out  giving  any  nnnoyanee,  bnl,  rj« 
liad  of  Inte  bc;^uri  to  eidnrge.  and  o 
eafc>ion.ally  to  bleeds  he  was  desirous  of  having  it  removed.  This  I  di 
by  applying  the  quadruple  ligature,  after  having  diaoected  the  muoot 
mendirane  down. 

Nsevi  of  the  Vulva  and  Pudendum  are  by  no  means  anfr 
qnent.     We  have  hnd  several   instnnees  of  i\w.  kind  in   the  Hospital 
late  years.     Tliey  arc  usually  venous,  often  attain  a  large  size,  stnd  maj 
sometimes  involve  the    intcgumental    stnif^tures   on   the   inside  of  tl 
thigh,  or  on  the  ixMinteum,  as  well  as  the  vulva.     When  the  growth 
confiiKMl   to  the  vulva,  it  is  Itesi  removed   by  the  ligature.     Some  lii 
«go,  1  removed  iu  this  way  a  large  penduloiw  venous  nmvua,  aa  large 
two  or  Unee  l\aVV.ene^V  'wvv\uw\a.^Uv>\w  \\\^  V^Cl  labium  of  a  littltf  girl  i>l 
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Hrears  of  age.     In  this  case,  I  found  it  most  convenient  to  emftloy  the 
Htontinnous  li<jffiturc.     'VUe  same  means  wen*  Imrl  recourse  to  in  order  to 
Bbxiii-paii.'  ft  Inr^e  nicviia  from  tlif.  liitiiuin  of  a  child   throe  years  of  age; 
^ut  in  this  c:ise  the  disease  extended  to  the  inlegnrnents  of  llie  pcri- 
np?iim  and  innnr  side  of  the  thiifh,  anil  was  hero  reunn'wl  by  the  appli- 
cation of  8tron;j  nitiiL*  ai-id,  jiITer  the  larirer  growth  had  separated. 

On  ttie  Extremities,  Neck,  and  Trunk  every  possible  variety  of 
nftvna  oi*ciir«.  When  tlie  disease  is  flat,  rotiftisiintr  ratlier  of  staining 
of  the  skin  than  of  any  actual  tumor,  it  may  fommonly  be  treated  suc- 
ccaafnlly  by  the  npplication  of  the  strong;  tincture  of  iodine;  or  should 
it  be  thought  desirable  to  remove  it,  this  may  be  ctft-cted  by  rubl»ing  it 
wilh  stroni;  nitriu  acid.     If  Itie  na:vns  assume  the  ftirm  of  a  tumor,  it 

Kwill  almost  invariably  be  of  a  venous  character,  and   tl»en  removul   by 
iieans  of  the  lij^ature  should  be  elTected.     If  the  growth  be  round,  the 
orilinary  quadruple  ligature  may  be  employed  :   if  flat  or  elongated,  the 
loncritudinal  coniiiiuous  lisature  is  preferable. 
■      S'.^iVoiD  TiiPoMA. — This  is  a  form  of  uMivna  with  wliich  I  have  occa- 
BBioually  met,  but  which  docs  not  appear  to  have  attracted  mucli  notico, 
Blilthnugh   >YlaLon  speaks  of  it,  and   Billroth  says  that  in  lipoma  he  has 
■scvoral  times  seen  cavernous  dilatation  of  the  veins.     It  is  a  turner  in 
■vliich  tlie  nicvoid  strucluix*  is  conjoined  with  or  deposited  in  a  celUdo- 
^fatty  ma-^s.     This  disease  is  invariably  sented  upon  the  nates,  back,  or 
thigh.     It  occurs  as  a  smooth,  doughy,  indolent  tumor,  incompressible, 
not  varyinnr  in  size  or  sliape,  without  heat,  thrill,  or  pulsation  of  any 
kind,  possil)ly  havinji  a  few  veins  ramifj'ing  over  its  surface,  but  no  dis- 
—^tinct  vascular  appearance.     It  is  usually  congenital,  or  has  been  noticed 
■(n  early  childhood  ;  and  it  conlinues  without  any  very  nviterial  change 
^in  slinpe,  size,  or  appearance,  until  the  inconvenience  or  deformity  occa- 
sioned by  it  requires  its  removal.     This  is  b'jst  effected  by  the   knife. 
After  removal,  Ihc  tumor  will   be  found  to  be  composed  of  a  cellulo- 
ndiposc  basifl,  having  a  large  nurabcr  of  veins  ramifying  through  it,  ao 

Pus  to  constitute  a  distinct  vascular  element,  communicHting  with  small 
cysts  containing  a  blotnly  fluid.  The  tumor  has  occasionally  a  tendency 
to  recur  after  removal.  In  one  case  I  have  operated  three  times  for  the 
remijval  of  a  large  growth  <if  this  description,  situated  on  the  buttoi-k, 
and  exteniling  r(»rward  towards  the  perin;eum.  The  lirst  operation  was 
performed  in  I8.">1;  the  second  in  1S.')R;  and  the  |)atieiit,  then  eighteen 
years  of  age,  again  presented   himi^elf  In   lSfl3  with  a  recurrence  of  the 

(growth  in  nn  ulcerated  state,  in  tlie  cicatrix  of  the  former  operations. 
The  situation  in  which  I  have  seen  such  tumors  occur,  where  they  gave 
Use  to  most  inconvenience,  and  whore  their  removal  has  required  tlie 
greatest  care,  has  been  the  anterior  part  of  the  tliigh,  just  below  Pou- 
part's  ligament,  close  upon  and  almost  i!»  connection  with  the  feuioral 
vessels,  Inacas^  of  this  description,  which  was  sent  to  mo  by  Kdwards 
of  Antigtm,  the  patient,  a  gentleman  of  that  island,  had  suffi-red  for 
some  years  from  a  chronic  solid  (udema  of  one  of  his  legs,  apparently 
dependent  u|>on  the  pressure  exercised  upon  the  saphonu  and  femoral 
veins  by  an  eloi»gated  indolent  tumor  just  below  Poupart*s  ligament, 
and  over  the  course  of  these  vessels.  This  tumor  had  existeil  from 
childhood,  and  presented  tlie  signs  that  have  just  been  given  as  charac- 
teristic of  the  disease  under  rousideration.  It  was  removed  by  an 
Incision  parallel  to  Poupart's  ligann'nt,  some  careful  dissection  being 
[required  to  separate  it  from  the  femoral  sheath,  more  particularly 
^towards  the  ini»er  side,  where  a  prolongation  of  the  tumor  dipped  down 
fhy  the  side  of  the  femoral  vein,  compressing  that  vessel,  and  so  di«- 
l{]K)Mng  to  the  occurrence  of  the  ujdema  of  the  limb.     After  removal,  the 
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tumor  was  found  to  consist  of  a  mass  of  condensed  cellulo-adipose  tis- 
sue, with  much  vascular  structure  intermixed,  and  some  small  cysts. 
The  Oidema  gradually  subsided;  and  when  the  patient  left  England 
about  three  monttis  after  the  operation,  the  limb  had  nearly  regained  its 
normal  size,  being  but  little  larger  than  the  sound  one. 

H^HORBHAGIO  DIATHESIS. 

In  connection  with  diseases  of  the  arteries,  it  may  he  stated  that  in 
some  constitutions  it  is  found,  though  fortunately  very  rarely,  that 
there  is  a  great  tendency  to  very  troublesome,  indeed  almost  uncontrol. 
lable  bleeding,  from  trivial  wounds;  life  being  put  in  jeopardy,  or  even 
lost  by  the  haemorrhage  resulting  from  the  extraction  of  a  tooth,  the 
opening  of  an  abscess,  lancing  the  gums,  or  some  equally  slight  uoiin- 
portant  surgical  procedure  The  blood  does  not  flow  in  a  jet,  but  con- 
tinues to  trickle  in  an  oozing  stream,  apparently  from  the  capillaries 
rather  than  from  the  arteries  of  the  part.  In  these  cases  also  there  is  i 
great  tendency  to  inordinate  ecchymosis  from  very  slight  contusion, 
the  areolar  tissue  becoming  rapidly  filled  with  fluid  uncoaguiable  blood. 
It  is  important  to  observe  titat  by  the  ^^  Heemorrhagic  Diathesis"  is 
expressed  a  constitutional  condition,  that  is  unconnected  with,  and  inde- 
pendent of,  any  physiological  irritability  or  pathological  change  iu  the 
larger  arterial  trunks. 

Causes. — The  Hsemorrhagic  Diathesis  appears  to  be  connected  with 
or  dependent  upon  one  of  three  distinct  conditions 

1.  it  may  be  congenital,  and  not  unfrequeutly  is  hereditary,  especially 
in  the  male  line.  In  some  families  the  males  only  have  been  aflccted, 
and  the  diathesis  has  been  transmitted  in  the  second  or  thirtl  genera- 
tion througli  females ;  who,  themselves  being  unaffected  by  it,  have  had 
male  children  who  were  the  subjects  of  the  disease.  A  very  remarkable 
genealogical  account  of  such  a  family  has  been  drawn  up  by  C.  Heath. 
This  diathesis  occurs  in  persons  otherwise  robust  and  strong,  without 
any  apparent  derangement  of  health,  or  morbid  condition,  innate  or 
acquired,  to  account  for  it.  In  such  cases  the  family  peculiarity  is 
usually  recogniwed,  and  well  known  to  those  liable  to  it. 

In  these  families  of  bleeders,  it  is  scarcely  necessary  to  say  that  it  is 
imperative  to  l>e  careful  to  make  no  surgical  wounds,  even  of  the  most 
trivial  character,  if  they  can  possibly  be  avoided.  Above  all,  the  extrac- 
tion of  teeth  must  be  avoided,  it  is  after  this  slight  oi>eration  that  the 
most  uncontrollable  and  fatal  hsemorrhages  have  occurred.  The  haemor- 
rhnges,  though  usually  traumatic,  may  be  spontaneous ;  they  then  usu- 
ally procee<i  from  the  nose,  bowel,  kidney,  or  subcutaneous  connective 
tissue.  In  women  they  assume  the  character  of  profuse  and  uncontrol- 
lable menorrhiigia.  The  hfleraorrhages  are  accompanied  by  the  symp- 
toms described  at  page  279,  as  characterising  exccssiVe  loss  of  blood; 
and  after  their  cessation  .the  patient  usually  remains  antemic  for  many 
weeks  or  months.  The  quantity  of  blood  lost  is  often  enormous, 
amounting  in  some  cases  to  several  pounds  in  the  twenty-four  hours. 

Formerly  it  was  supposed  that  females  were  exempt  from  haemophilia. 
But  Dr.  Wickham  Legsi,to  whom  we  are  indebted  for  an  excellent  mono- 
graph on  this  condition,  states  that  this  assumption  can  no  longer  be 
maintained,  although  women  are  far  less  disposed  to  the  disease  than 
men ;  that  they  present  few  instances  of  the  more  typical  forms  of  the 
disease;  and  that  it  is  less  fatal  in  them  than  in  men.  Most  of  the  fatal 
cases  in  women  have  occurred  b^'  ha^morrhnge  from  the  genital  organs; 
and  Legg  quotes  a  case  from  VVachsmuth,  *^  where  the  ruptui'e  of  the 
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hymen  on  the  inarriagc-uight  caused  the  death  of  the  brido  from  hicmor- 

Irhage." 
A  frequent  Bymptom  at*companying  tliis  diatheBis  is  a  (minfiil  and 
Biiddon  iwelling  of  one  or  more  jt>ints  eithei'  occurring  spoutaneonsly, 
or  as  tlie  result  of  some  sliglit  injury.  Tlie  swcilintj  is  the  result  of  an 
ellu-tion  into  the  synovial  nn'mhrane,  of  blood  and  synovia.  It  may  lust 
only  a  few  days  or  may  endure  for  months.     The  joint  is  often  perma- 

»ner»tly  we]vkene(i»  iind  relapses  are  frequent  during  the  cure. 
2.  Ilu^inophilia  m:iy  oocur  in  iiidivlduats  from  s'une  fault  in  the  solid 
consLiiuonta  of  the  hotjy,  iu  cons*eqiienee  of  which  tbo  smaller  vesseU 
rupture  too  easily,  and  when  divided  do  not  contract  with  suflldent 
reudtnesH.  There  appears  to  be  every  degree  in  tlie  lendeiiuy  to  bleed 
abnormally,  from  persons  who,  being  "out  of  condition,"  and  having  the 
tissues  soft  and  flaccid,  bleed  freely  and  bruise  extensively  from  trivial 

■  woundK  and  slight  blow-*,  to  those  who  arc  artVcLed  with  true  licreditary 
iba^mophilia.  The  bleeding  in  these  casus  is  maiutuiued  by  the  laxity  of 
fibre  preventing  the  proper  contraction  of  the  divided  or  torn  ves-iels; 
and  the  tendency  to  hiemorrhage  will  varv  at  different  times  in  the  same 
person  according  as  the  slate  of  his  health  improvca  or  deteriorates. 

3  An  aI>norm:iI  tendency*  to  hreumrrhage  may  df|»cnd  ui>on  a  morbid 
state  of  the  blood  itself,  iu  consequence  of  which  its  coagidability  is 
diminished  or  even  lost.  This  state  is  oflou  met  with  in  diseases  such 
as  scurvy,  chronic  jaundice,  and  albtiminurin,  that  ])roduce  a  ililllueut 
atate  of  the  bhMjd  The  condition  of  (he  bU»od  in  true  lu'einopliilia  has 
attracted  the  atteuti-m  of  many  Surgeons  and  Pathologists.  It  Ims  been 
stated  In  be  watery,  detlcient  in  red  corpuscles  and  in  flbrino,  and  unco- 
agulable.  But  more  accurate  chemical  examinatifm  than  has  yet  l>een 
made  in  required  to  dutcrmiue  the  exact  proportion  of  its  constituents; 
and  as  to  its  coagulability  there  apjwars  to  be  no  diifcrence  between 
lia^uiopltilia  and  healthy  itlond  in  the  earlier  stages  of  a  hn.Hnorrhage. 
At  the  more  advanced  periods,  when  the  patient  has  become  auieinic,  the 

Bcoagulum  becomes  weaker,  and  at  last  ceases  to  f<u'm  altogether,  the 
blood  being  watery  anil  only  tinged  with  coloring  matter. 

It  would  appear  then  that  the  only  facts  of  importance  that  wo  at 
present  possess  to  throw  light  on  the  cause  of  ha>ino|ihtlia,  are,  that  it  is 
hereditary;  that  it  is  far  nxu'o  frequent  in  males  than  in  females;  and 
that  iu  may  occur  at  all  ages  and  in  all  countries. 

■  The  relative  parts  played  by  the  solid  constituents  of  the  body,  the 
Mooil-vessels,  and  the  blond,  are  absolutely  uukn»iwn,  as  is  its  exact 
pntholfigy.  From  the  intlueiicc  exerted  by  local  applications,  there  is, 
however,  reason  to  believe,  as  will  be  immediately  stated,  that  tlie  solids 
rather  than  the  blood  arc  at  fault,  and  that  one  element  in  the  disease 
is  certainly  a  want  of  proper  contractility  of  the  arteries. 

Tkkatmknt. —  In  the  constitutional  trealraeut  of  a  hiemorrhngic  ten- 
dency dependent  on  tlione  conditions  that  alter  the  constitution  of  the 
blood,  such  as  scurvy,  chronic  jaundice,  &c.,  much  may  be  done  by  ap- 
propriate medical  means.  Hut  in  the  true  hereditary  hiemophilia,  no 
remedies  appear  to  exercise  the  slightest  influence  over  the  iliathesis. 
At  the  same  time,  it  woubt  be  wise  that  the  subject  of  this  unfurtunate 
cnndition  should  attend  to  those  ordinary  rules  of  health,  the  ne;^lect  of 
which,  by  '* lowering  Win  condition,"  might  favor  the  tendency  to  bleed. 
Legg  eft{>ecialty  recommends  the  use  of  cold  bnths  of  f>lain,  sea,  or  chaly- 
l>eate  waters,  resiitence  iu  a  dry  air,  and  the  use  of  warm  clothing.  The 
preparations  of  iron  are  usually  given  in  a  routine  way,  but  it  is  doubt- 
ful if  they  have  ever  been  of  service  in  preventing  the  ha?niurrhages,cer- 
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tainly  never  in  arresting  them,  tliougli  they  may  be  of  use  in  removing 
the  ansemic  state  left  after  a  copious  bleeding. 

The  Local  Treatment  is  that  on  which  most  dependence  will  necessa- 
rily be  placed.  It  consists  in  the  use  of  three  means— ^viz.,  Pressure, 
Styptics,  and  Cold. 

Pressure  is  only  to  be  relied  on  in  one  form  of  hseraophilic  bleeding 
— viz.,  the  continuous  haemorrhage  from  the  socket  of  a  tooth  after  ex- 
traction. In  these  cases  the  cavity  sliould  be  cleared  out  and  carefully 
plugged  from  the  bottom  by  means  of  lint  or  agaric,  the  whole  retained 
by  means  of  a  piece  of  cork  and  a  gutta-percha  cap  to  fit  over  the  neigh- 
boring teeth,  and  compressed  by  a  bandage  applied  under  the  chin  against 
tliose  in  the  sound  jaw.  When  the  bsemorrhage  occurs  from  the  soft 
parts,  pressure  must  be  used  with  great  caution  lest  sloughing  occur; 
the  integuments  being  extremely  liable  to  give  way  extensively  under 
very  moderate  pressure,  large  subcutaneous  extravasation  developing  st 
the  same  time,  thus  increasing  materially  the  danger  of  the  case  and  the 
local  mischief. 

The  compression  of  the  main  artery  of  the  limb  is  useless  and  liable 
to  the  objection  of  the  development  of  ecchymoses  ami  subcutaneous 
bjemorrhagcs. 

Styptics  of  alt  kinds  have  been  used  as  a  matter  of  course,  and  the 
perchloride  of  iron  has  enjoyed  especial  favor.  I  have  used  and  seen 
it  used  frequently  in  a  family  of  bleeders,  members  of  which  have  for 
many  years  past  been  in  the  habit  of  coming  to  the  University  College 
Hospital  for  the  arrest  of  haemorrhages.  I  can  safely  say  that  I  l»ave 
never  seen  any  permanent  beneGt  from  the  application,  or  that  of  any 
other  styptic,  in  these  cases. 

Indeetl,  great  evil  has  often  resulted  from  the  inflammation  excited  by 
the  ajiplication  of  styptics  of  any  kind.  The  parts  l»ecome  swollen,  fall 
into  slough,  and  as  they  separate  the  area  of  the  raw  and  oozing  sur- 
face extends,  and  the  same  process  has  to  be  gone  through  over  asiain. 

The  actual  Cautery  presents  the  same  inconveuiences  as  ordinary 
styptics.  It  may  arrest  temporarily  the  bleeding,  but  inflammation  is 
set  up  in  the  parts  beyond  the  limit  of  the  eschar,  and  this  on  separating 
leaves  an  extended  uluei-atiug  surface  which  bleeds  again,  and  perhaps 
more  freely  tlian  before. 

The  continued  application  of  Cold  appears  to  arrest  haeniophilic 
bleeding  more  effectually  than  any  other  means,  and  this  circumstance 
would  lead  to  the  belief  that  the  hiemorrhage  is  due  to  want  of  contrac- 
tility in  tlie  smaller  arteries  rather  tliau  to  want  of  coagulability  in  the 
blood.  The  cold  may  be  applied  by  means  of  irrigation  of  iced  water, 
as  has  been  done  successfully  by  Marshall,  or  by  the  application  of  ice 
either  directly  to  the  part  or  laid  upon  a  sponge  covering  it,  as  has  been 
done  by  Beck  in  some  of  the  haemophilic  cases  occurring  at  University 
College  Hospital.  Simple  water  may  be  use*!,  or  a  weak  antiseptic  solu- 
tion of  horacic  acid.  If  the  bleeding  wound  be  in  the  extremities,  the 
limb  should  be  kept  absolutely  at  rest  on  a  splint. 

Tlie  Surgeon  has  already  been  cautioned  as  to  the  inexpediency  of  per- 
forming any  operation,  except  under  circumstances  of  the  most  urgent 
necessity,  on  an^'  member  of  a  family  of  bleeders,  or  on  an  individual 
known  to  be  the  subject  of  hsemophilia.  Should  an  operative  procedure 
become  necessary,  it  should,  if  possible,  be  undertaken  with  the  galvanic 
knife,  if  it  be  desired  to  make  a  simple  incision;  by  the  galvanic  ^craseur, 
if  it  be  expedient  to  remove  a  part  or  to  perform  a  small  amputation. 
In  the  event  of  the  galvanic  ^raseur  not  being  at  hand,  the  elastic  liga- 
ture would  be  l\ie  \ie&\.  ^uV)a.\AV>\V.<4. 
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ABDOMEN,  contaaions  of,  626 
injuries  of,  626 
woonds  of,  681 

treatment  of,  683 
Abernethy,  symptoms  of  tetannn,  878 

treatment  of  depressed  fracture.  646 
vaWulnr  opening  of  abscesses,  172 
Abscess  (abaeedo,  I  go  away),  165 
acute,  165 

treatment  of,  170 
antiseptio  treatment  of,  174 
aspirator  used  in,  172 
chronic,  167 

treatment  of,  171 
cold.  167 
congestive,  167 
diiigno8ts  of,  168 

from  encysted  sebaceous  tumors, 

721 
from  tumors,  169 
diffuse,  166 
drainage  of.  178 
emphysematous,  167 
formation  of,  1G6 
hemorrhage  into,  177 
Hilton's  method  of  opening,  172 
incinion  in,  171 
injection  of,  178 
lymphatic,  167 
metnstiitic,  167,  6^8 
phlegmonous,  166 
potassa  fu<*ii  in,  172 
pressure- effects  of,  168 
prognosis  of.  169 
puerperal,  166 
pytcniio,  697 
secondary,  697 
seton  in,  173 
situation  and  size  of,  167 
structure  of,  166 
subpectoral.  013 
tapping  of.  172 
treatment  of,  170 

constitutional,  177 
tympAnitic,  162 
varieties  of,  165 
Absorption,  interstitial,  143 
Accidents  after  arterial  occlusion,  814 

in  reductions  of  old  dislocations, 
465.  482 
Aooouchenrs.  syphilitic  infection  of,  823 
Acetabulum,  fracture  of,  420 


i  Acids,  concentrated,  application  of  in  oan- 

I  cer,  780 

I  Acinous  adenomata.  748 

!  Aconite  in  inflammation,  149 

Acromion,  fraotun  ot.  410 
I  Active  or  acute  infiammation,  144 
AoopaKssoRR   (acut,  a   needle;    premo,    I 
press).  808 
compared  with  ligature,  810 
oondition  of  artery  after,  816 
Acute  abscess;  105 
cancer,  756 

inflammation.     Ste  Inflammation 
Adams,  W..  union  of  ft^ACtured  pntella.  413 
Addison,  W.,  migration  of  white  blood  cor- 
puscles, 138 
resemblance  of  white  hlood-oorpascles 
and  pns-oorpUHcleSf  162 
Ad^iiie,  740,  887 

Adenitis  (a^ir,  a  gland;   I'fu,  denoting  in- 
flammation), 885 
Adenoid  [Shtt,  a  gland;  i^^Ci  shape)  can- 
cer, 794 
tissue  of  His,  740,  887 
Adenoma  (aIN*,  a  gland),  743 
Adeno-saroomata,  755 
Adhesions  in  joints  after  dislocatioo,  463 
Adhesion,  primary,  192 
secondary,  194 
of  wounded  arteries,  288 
Adhesive  inflammation,  141 

union  by,  192  ' 
Adipose  tumors.  727 
Adjuster.  Jarvis's,  461 
Aerial  flstula,  599 
Aqb,  influence  in  amputaUon,  75 
cancer,  766 
dittlocntion,  457 
fracture,  858,  867 

of  neck  of  femur,  extracap- 
sular, 432 

intracapsular,  42H 
union  of  fractured  boue,  893 
varix,  895 
Ague,  diagnosis  from  pysmia,  699 
Air.     Set  Atmosphere 

AJR  in  TBtNS,  840 

cause  of,  842 

effects  of,  841 

experiments  on  animals  regarding,  340 

spontaneous  entry  of,  ^41 

treatment  of,  348 
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AiB-TUBC,  foreign  bodies  io,  600 

wounds  of,  597 
AUdsod,  surgicil  hygiene,  36 
Albuminous  effusions,  142 

Barcoma,  749 
Alcock,  statistics  of  tetanus,  877 
Alibert's  keloid,  22? 
Alkalies,  caustic,  use  of  iD  CADcer,  780 
Alibutt  oil  dititurbatioe  of  vision  after  spinal 
injury,  672 

piithology  of  tetanus,  880 
Alopecia  {ixatm^,  n  fox),  sypbilitio,  S'6Q 
AWeoinr  cancer,  764 

sarcoma,  751 
Amrounla,  injection  of  in  snake  bite,  250 
Afflceboid  movements  of  blood 'Corpuscles, 
1«4 
of  pus-corpuscles,  161 
AMPDTATiOM(a7n;iu/o,  I  lop  off)  togener«l,69 
by  circular  method,  62 
conditions  affecting  result  of,  74 
for  disease  and  injury  compureif,  79 
disease  found  iu  internal  organs  after, 

81 
dressing  after,  69 
by  fliips,  08 
double.  64 
long,  68 
rectangular,  66 
bflemorrhnge    during,  how    prevented, 
69.  69 
secondary,  after,  818 
instruments  for,  63 
ligatures  in,  69 
Liston's  operation,  66 
methods  of  performing,  61 
mortality  after,  74 
performance  of,  59 
primary  and  secondary  compared,  81 
sawing  b^ne  in,  68 
secondary,  81 

septic  disease,  influence  of,  74,  78 
shock,  influence  of,  74,  76 
simultaneous  or  rapidly  consecutive,  71 
Speuce's  operation,  67 
statistics  of,  77,  78,  79,  80.  81,  82 
stumps  after,  71.     See  Stumps 
sutures  in,  70 

Teale's  operntion,  66,  92,  114 
for  burns,  276 

contused   and   lacerated  wounds. 

228 
fracture  complicated  with  ruptured 
orteiy.  380 
compound,  conditions  requir- 
ing, 382 
simple,  382 
frost-bite,  277 
gangrene,  658 

from  fracture,  379,  389 
after  ligature,  322 
gun-shot  wounds,  not  required.  241 
required,  2-17 
lime  of  perform- 
ance, 252 
Amputations,  spbcial,  86 


AMPcrATtONS.  spKCtAi.  {continued), 
of  arm,  94.  95 
fingers,  87 
foot,  100 

Chopart's,  104 
Hey*8,  103 
Pirogoff's,  108 
results,  111 
subastragaloid,  110 
Syme's  106 
fore-arm,  94 
hand. 86 
at  hip  joint,  123 

results  of.  127 
at  knee-joint,  by  anterior  and  posterior 
flap^  115 
by  lateral  flaps,  116 
results  of,  1 20 
through  condyles,  1 18 
of  leg.  111 

oroular,  115 
by  fl'ips.  Ill 
results  of,  115 
by  Teale's  method,  118 
of  lower  lin.b.  100 

metacarpal  bones.  92 
At  metacarpo-phnlangeal  joints,  89 
of  metatarsal  bones  of  great  toe,  100 
of  metataroal  bones,  103 
at  metatarso-pbalangeal  joints,  100 
at  shoulder-joint,  9fi 
by  oval  method,  98 
by  ti^nsfizion,  96 
through  tarauR,  104 
of  thigh,  120 

by  antero-posterior  flaps,  121 
for  compound  fracture,  2t7,  440 
for  fracture  with  rupture  of  artery, 

440 
results  of,  122,  248 
through  trochanters,  122 
Vermaie's,  120 
of  thumb.  91 
toe^  H>0 
uppfr  limb,  87 
results  of,  100 
At  wrist,  92 
Amussat,  treatment  of  air  in  veins,  S44 
Anssmia  (a,  negative;    oTjus,   blood)  froa 

hsBinorrhage,  281 
Ansestbesia  (i,  negative  ;  alTdm*ftMi,  I  per 
oeive)  by  bichloride  of  metbylene,  62 
chloroform,  42.     ^(■Chloroform 
ether,  48.     See  Ether 
local,  68 
nitrous  oxide,  61 
Anaesthetics,  employment  of,  40 
influence  on  amputations,  61 
treatment  of  effect  of  overdose  of,  6^ 
in  reduction  of  old  dislocations.  404 
Anastomosing  vessels,  enlargement  of  aflei 

ligature,  313 
Anderson,    reduction    of    dislocations    bj 

manipulation,  460 
Andral  and  Qavarret, blood ininfliunmatioa 
140 
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AvcvBi^M  (iti,  tbroagh:  lu^uw,   I  widen) 
by  iiiiiistnmosis,  89U 
dingiiOHis  nf,  900 
treatmeot  of,  900 
of  stumps,  78 
traumAtiCt  82S 

circomscrihed,  826 
diffuse,  828 

complicating  fracture,  880 
ID    reduction  nf  o)<l  dislooa- 
lions,  465,  481 
Taricose,  826 
AvEVKisH   of  axillary  artery,   traumatic, 
882 
circa mscribed,  882 
of  axillary  artery,  diffuse,  882 

complicating  dielocation,  481 
from  attempts  to  reduce  old  dis- 
locations, 482 
brschial  artery,  traumatic,  884 

Taricose,  886 
carotid  artery,  traumatic,  880 

varicose,  880 
femornl  artery,  traumatic,  887 

Tfiricose,  888 
gluteal  artery,  traumntic,  889 
palmar  arteries,  traumatic,  887 
plantar  arteries,  trHumatic,  889 
rndiiil  artery,  traumatic.  886 
temporal  artery,  trauroitic.  880 
tibial  artery,  traumatic,  889 
ulnar  artery,  traumatic,  886 
Aoeurismal  cancer,  755 

Tarix,  826.     See  Varix 
Angeiolencitis    {AyytTw,    a   vessel;    Xtvnif, 
irhite;  itit,  deuuting  ioflummiitiuu), 
8b8 
Angioma  (a^^iTw,  a  Tessel),  789 
Aoimal  romitir,  dead  or  putrescent,  erysi- 
pelas from,  075 
wounds  inoculated  with.  263 
Animal  substances,  ligatures  made  of,  804 
Ahklb,  amputation  at,  106 
dinlocation  of,  510 
compound,  611 
fractures  near  and  tliroagh,  460 

compound,  into,  458 
gun-tffaot  wounds  of,  250 
wounds  of,  856 
Ankylosis  («^mu^oc.  crooked),  complicating 

fracluru,  bt<l 
Antipblogieitio  treatment,  146 

remarks  on,  158 
Antiseptic  {irri    Against;  ^^tw,  t  putrefy) 
treatment  of  abscess,  174 
of  wounds,  214 
of  wounded  joints,  364 
Anus,  chnncres  on  margin  of,  828 
AoKTA,  abdominal,  compression  of  in  am* 
putation  at  bip  joint,  128 
thoracic,  wounds  of,  626 
Apertures  in  guu-sbot  wounds,  287 
Apinoid  cancer,  762 
Aplastic  lymph  (i,  negative;  wXivcm^  I 

form).  192 
Apncea  {A,  not;  irW»,  I  breathe),  605 


Apoplexy,  dingnosis  from  compression  by 

extravasation.  566 
Arachnitis     {arachnoid,     membrnne;     i7i<, 
denoting   iufliimmation),    erysipela- 
tous or  diffuse,  691 
traumatic,  622 
Areolar  tifsue,  inflammation  of,  144 
diffuse,  679 
tumors.  728 
Aem,  amputations  of,  94,  95 
arteries  of  wounded,  881 
fractures  of.     See  Fracture 
rupture  of  muscles  or  tendons  of,  860 
Amott,  Dr.  J.,  compression  in  cancer,  762 
ice  in  cancer,  778 
local  ansesthesia  by  cold,  58 
mortality  from  use  of  chloroform,  42 
Arrow-heads  in  blwdder,  689 
Arrow-wounds,  288 
Arsenic  in  cancer,  7B1 
in  snake-bite,  257 
Artbbieb,  acupressure  applied  to,  809 
adhesive  process  in,  28*^ 
aneurism  of.     See  Aneurism 
cauterixttion  in  wounds  of,  292 
changes  in  after  operation,  818 
ooagulum  in,  formation  of,  286,  287, 
807 
conditions  interfering  with,  816 
cold  in  wounils  of,  291 
oonlractiou  of,  287,  288 
ooniusion  of,  278 
effects  of  ligature  on,  806 
embolism  of,  700,  708 
enlargement  of.  in  inflammation,  182 
forcible  flexion  in  wounds  of,  292 
gangrene  from  changes  in  coats  of,  648 

from  obstruction  of,  320,  647 
fasemorrhnge  from,  280.     See  Hssmor- 

rbage 
injuries  of,  278 

in  contused  and  lacerated  wounds, 

226,  229 
In  compound  fracture,  884 
in  simple  fracture,  879 
in  gun  shot  wounds,  240,  242 
laceration  of,  279 
ligature  of,  296.     See  Ligature 
in  elephantiasis,  890 
in  inflnmmatioo,  161 
in  slumps,  69 
occlusion  of,  accidents  after,  814 
by  nntural  processes,  286 
by  operation.  289 
permanent  closure  of  wounded,  288 
pressure  on  in  inflammation,  161 
pressure  in  wounds  of,  292 
punctured,  289 
retraction  of,  286 
rupture  of,  279 

complicating  fracture,  879 
styptics  in  wounds  of,  291 
syphilitic  disease  of,  845 
torsion  of,  293 
ulceration  of  in  abscess,  177 
wounds  of,  279,  330 


918 


INDEX 


Aktbbiics,  wounds  of  {continued) 

compIioaUng  fracture,  ^79 
in  oomponnd  frncture,  S84 
gtngrene  from,  647 
treatmfDtof,  281,  290 
Abtibibs  or  Abtkst,  Rxillary,  ligature  of, 
880,  8S2,  S8» 
rupture  of  complionting  dislo- 

CRtion,  4H1 
traumatic  nneuriem  of.  882 
oircumncribed,  888 
diffused,  882,  482 
wounda  of,  880 
brachial,  aneurism  of,  traumatic,  884 
Tarioose,  886 
compression  of,  384,  885 
ligature  of,  884,  886,  886,  887 
wounds  of,  884 
carotid,  common,  ligature  of,  830 
for  elephantiasis,  890 
for  gun-shot  wound,  400 
wounds  of,  380 
of  face,  wounds  of,  881 
femoral,  aneurism  uf,  traumatic,  887 
varicose,  888 
ligature  of.  BUS 

for  elephnntiasis,  889 
of  foot,  oiroumscribed  aneurism  of,  889 

wounds  of,  888 
fore-nrm,  wounds  of,  886 
gluteal,  traumatic  aneurism  of,  889 

ligature  of,  889 
of  hand,  traumatic  aneurism  of,  887 

wounds  of,  836,  387 
iliac,  external,  ligature  of,  888 

for  elepfaanliasis,  890 
intercostal,  wounds  of,  619 
internal  raammiiry,  wounds  of,  619 
of  leg,  wound  of.  338 
piihiiar.     See  Arteries  of  hand 
peroneal,  wounds  of,  8<J9 
plxtitar.     See  Arteries  of  foot 
puptitenl,  ligature  of,  889 
radial,  traumatio  aneurism  of,  886 

ligature  of.  836,  337 
subclavian,  wounds  of,  831 
tt-mporal,  traumatic  aneurism  of,  881 
tibial,  anterior,  ligature  of  for  elephan- 
tiasis, 890 

posterior,  wounds  of,  839 
ulnar,  traumatic  aneurittm  of,  886 

ligature  of,  886,  837 
vertebral,  wounds  of,  8a9 
Arteriu-venniis  wounds,  826 
Arthritis  (otpS/oy,  a  joint;  itis,  denoting  in- 

flummution),  traumatic,  368 
Artificial  limbs,  72 

respiriition,  608 
AsFHTxiA  (a,  nrgative  ;  r^&^te,  pulsation), 
606 
from  burning,  270 
from  carbonic  oxide,  611 
causes  of,  606 
from  clilorofurm,  47 
from  drowning,  606 

artificial  respiration  in,  607 


AsPHTxiA  (continwf). 

from  hanging,  611 

from  noxious  gases,  610 

secondary,  610 

in  wounds  of  throat,  697 
Aspirator,  use  of,  in  abscpsf,  172 
Asthenic  (i,  negative;  rfliMc*  fetrengtb)  is- 
flammatory  fever,  i40 

treatment  of,  168 
Astragalus,  dislocatioD  of,  611 

fracture  of,  466 
Astringents  in  congestive  inflammation,  159 
Aiheromn  iiBip*,  or  iQisft,  porridge  of  meal  J, 

diagnosis  from  pus.  161 
Atheromiitous  tumors,  719 
Atlas,  dislocation  of.  687 
Atmosphere,  influence  on  erjeipelaa,  678 

organic  matters  in,  81,  211 
Auscultatory  signs  of  foreign  bodies  in  air- 
tube.  601 
Aveling's  transfusion-apparatus,  282 
Avulsion  of  arm  in  reductiuo  of  old  diflort- 

tlon,  466,  488 
Axillary  artery.     See  Artery,  axillary 
Axis,  dislocation  of,  687 

BACTERIA  in  infective  fluids,  706,  708 
Uandages  in  fractures,  869 
glue.  374 

plaster  of  Paris,  874 
starched,  871 

in  fractured  leg,  447 
in  fractured  patella,  448 
in  fractured  thigh,  489 
tight,  gangrene  from,  322,  870,  877 
Barbadoes  leg,  729,  88B 
Burrow,  origin  of  hydrophobia,  268 
UHstian,  niigrntiun  of  white  corpuscles,  184 
Baudens,   results  of  excision  of  shoulder, 
261 
hcemorrbage  after  gun-shot,  241 
Bnvarian  method  of  treating  fractures,  875 
H>iynton*s  method  of  dressing  ulcers,  188 
Ueale,  cells  in  itiflammatory  efi'usion,  136 
Beau,  treatment  of  lymphatic  varix.  891 
Beck,  alveolar  sarcoma  of  foot,  762 
Bed-sores,  669 
Bet^s,  stings  of,  254 
l'6gin,  air  in  veiuf,  842 
Uell,  U.,  ligature  of  lymphatics,  890 

Sir  C  ,  accident  in  reduction  of  old  »li»- 
looHtiuns,  483 
cause  of  death  in  spinal   injurj, 

6ti4 
counter  fissure  of  skull,  6-  6 
mechanism  of  meningeal  extntvii- 

sntion,  668 
state     of    parts     after    guo-^bul 
wound,  253 
John,  arrest  of  htemorrhage,  286 

ligature  of  wounded  artery,  299 
Belladonna  in  inflammation,  162 
Uellons  lor  artificial  respiration,  608 
Bending  of  bone,  361 

after  badly  set  fracture.  890 
of  cranial  bones,  631 
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Benign  tnmora,  712 

B6nrd,  dischnrfce  from  ear  in  fracture  of 
base  of  BkuH.  689 
Teins  of  neck,  842 
BeniArd.  C,  diabetes  from  injury  of  brain, 
660 
reflex  action  of  Taso-motor  and  papil- 
lary nerves,  672 
BSckerbteth,  diffuse  submaxillary  cellulitis, 

686 
Bigelow,  dislocations  of  hip-joint,  496 
Bilateral  dislocation  of  lower  jaw,  470 
Billard,  pathology  of  dislocation  in  sciatic 

notch,  495 
Billroth,  alveolar  and  large  round  celled 
sarcoma,  described  by,  751 
chronic  inflammation,  155 
concentric  arrangement  of  fibromata, 

731 
formation  of  pus-cells,  162 
injury  of  axillary  nerves  in  reduction 

of  old  dislocations,  4B8 
lymphomii,  887 

migration  of  colorless  corpaacleit,  134 
traumatic  fever,  199 
ulceration  from  chronic  iuflimmation, 

180 
union  of  bone,  865 
Birkett,  diseaiie  fuuad   in  internal  organs 

after  amputation,  81 
Bites  of  rabid  uuimals,  257.     See  Hydro- 
phobia 
of  snakes,  265 
Blaokadder,  hospital  gangrene,  667 
Blitckman,    reduction   of  old  dislocations, 

464,  483 
Bladdkr,  foreign  bodies  in,  689 
injuries  of,  6;i7 
rupture  of,  637 
Blandin,  treatment  of  air  in  veins,  344 
Blane,  statistics  of  tetanus,  877,  878 
Blisters  in  bubo,  817 

in  chronic  inflammation,  159 
Blood,  huffy  coat  in,  140 

changes  of,  in  arrest  of  bsmorrhage, 
286 

in  inflammation,  18^,  140 
leading  to  thrombosis,  703 
in  pyaemiti,  700,  708 
characters   of,    in    beemorrhage    from 

wounded  vessels,  280 
cutting  off  supply  of  in  inflammation, 

161 
determination  of,  180 
discliurfie  of.      See  Extravasation  and 

Haemorrhage 
diiieiised  tftates  of,  prediBpOi«ing  to  ery- 
sipelat*,  673 

to  inflammation,  146 
effusion  of,  in  inflnmmatiun,  142 
extension  of  inflammation  by,  142 
eztmvasntion  of.     See  Estravashtioo 
mixed  with  pus,  diagnosis  of,  162 
siiites  of,  influencing  suppuration,  168 
transfusion  of,  282,  284 
vomiting  of,  in  Iraclure  of  bkull,  587 


Blood -corpuscles  in  inflammation,  140 
increase  of,  in  pysemia,  700 
passage  through  wall^  of  vessels,  184 
Blood-cysts,  725 

sarcomatous,  764  * 

Bloodless  methods  of  operation,  64 
Blood-letting,  general,  in  acute  inflamira- 
tion,  148 

in  wound  of  lung,  620 
local,  in  acute  infiiimraation.  160 
chronic  inflammation,  158 
Blood-puisoning,  706 

Blood  vKSAKLs,  changes  in,  connection  of 
with  thrombosis.  701 
dilatation  of  in  inflammation,  133 
effect  of  abscess  on.  168 
formation  of,  in  granulations,  183 

in  lymph,  193 
hromorrhage  from.  280 
injuries  of,  278,  830.     Ste  Arteries  and 

Veins 
rupture  of,  in  attempta  to  reduce  old 
dislocations,  466,  48J 
Bloxam*a  dislocation- tourniquet,  4fil 
Bluudell,  transfusion  of  blood,  282 
Boils,  6<>0 

diagnosis  from  carbuncle,  662 
syphilitic,  836 
treatment  of.  661 
Bomk,  bending  of,  360 

bending,  rebreaking,  and  resetting,  390 
bruising  of,  850 
fibromata  of,  782 
fracture  of,  8-j6.     See  Fracture 
injuries  of.  SiiO 
rebreaking  of.  390 
scrofulous  disease  of,  BOO 
syphilitic  disease  of,  840 
in  tumors,  7H5,  761 

union  of.  after  compound  fracture,  867 
simple  fracture,  364 
Bones,  conditions  of,  prediaposing  to  frac- 
ture, 367 
Bone-setters,  manipulations  of.  468 
Boracio  acid  as  an  antiseptic,  220 
Bouisson,  syphilitic  tumors  of  muscles  and 

tendons,  843 
Brachial  artery.     See  Artery,  brachial 
Braih,  oompressiun  of,  518.     See  Compres- 
sion 
concussion  of,  616     See  Concussion 
congestion  of,  in  fracture,  379 
diabetes  from  injuries  of,  660 
effect  of  injury  of  on  meutal  powers, 

519 
extravasation  on  or  in,  568,  554.     See 

Extravasation 
foreign  bodies  in  contact  with,  549 
hernia,  or  fungus  of,  661 

treatment  of,  552 
inflammation  of,  traumatic,  520.     See 

Encephalitis 
injuries  of,  648 

by  contrecoup,  519,  648 
dehth  from,  650 
effects  of,  549 
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BsAiN,  injuries  of,  effects  of  (eontimted). 
CD  me&tal  powers,  520 
treatmeot  of,  6dl 
irritation  of,  618 

treatment  of,  525 
laceration  of,  648 
pnralysis  from  compression  or  injury 

of,  878 
suppurntion  in,  622 
sypbiloma  of,  H4d 
wounds  of,  648 
Brain>eai)U,  764 

Breschet,  reduction  of  old  dislocations,  464 
Bridles,  cicatricial,  186 
Brodie,   Sir   B.,   liquor  potassn  in   fattj 
tumor,  728 
cure  of  cancer,  784 
return  of  oHncer,  783 
teniperntnre  in  injury  of  spine,  680 
trentmeut  of  senile  gnngrene,  657 
treatment  of  syphilis  in  infants,  861 
Bronchus,  foreign  bodies  in,  001 
Biouohiiis  {6foyj(,9(t  the  windpipe;  i<m,  de- 
noting iiittHmmatioii),  nsiltenic,  155 
from  foreign  bodies  in  airpnssages,  tiOl 
in  wounds  of  throat,  598 
Brown,  B.,  After-treatment  in  operation  for 

ruptured  perineum,  648 
Browne,  Q.  B.,  appliance  for  elastic  exten- 
sion, 437 
Brownrigg,    amputation   at    hip-joint    by, 

lliS 
Bruise.     See  Contusion 
Bruising  of  bone,  850 
Brut,b-buro,  *JS1 
Bryant,  iliofemoral  triangle,  434 

statit^ticB   of  mortnlity  after  ampnta- 
linnp.  74,  81,  100 
BcBO  (B^wBw  the  groin),  815 
creeping.  817 
indolent,  824 
primary,  810 
treatment  of,  817 
Bubon  d'embl^e,  816 
Buck,  treatment  of  fracture  by  extension, 

488 
Budge  and  Waller,  influence  of  spinal  cord 

on  eye,  672 
Buffer-accidents,  627 
Buffy  cont  of  blood,  140 
Bulldog  forceps,  300 
Bullets,  fracture  of  hones  by,  860 
detection  and  removal  of,  843 
retention  of,  246 
woundd  by,  286 

of  skull,  623.  641 
See  Gun-shot  wounds 
BuBNs,  206 

amputation  in,  276 

oontrnction  after,  prevention  and  treat- 
ment of,  272 
constitutional  effects  of,  268 
Dupuytren's  clnscification  of,  267 
local  effects  of,  266 
mode  of  death  fntm,  270 
prognosis  of,  270 


BtTBMS  {continued). 

treatment  of.  271 

ulcer  of  duodenum  in,  2A9 

warty  cicntrices  after,  270 
Burggrneve.  application  of  starched  band- 
age, 871 
BuBSA,  bruising  of,  861 

cystic  tumors  of,  722 

CACHEXY,  canoerons,  756 
Cadge,  anearismal  vArlx  in  a  stump,  73 
Ciilabar  bean  in  tetanus,  882 
Calcnneum.     See  Os  calcis 
Calcification  (eo/x,  lime  ;  faeio^  T  make)  of 
arteries,  gHngrene  from,  649 
of  lymphatic  glands.  892 
Calcium  sulphide  in  Bcrofnla,  806 
Callender,  dressing  of  stumps,  70 
Callous  ulcer,  187 
Callus,  864 
Calomel  in  aonte  inflnmmaHon,  149 

in  chronic  inflammHtion,  157 
Canalisation  of  veins,  342 
Cahcbr,  755 
acute,  756 
adenoid,  766,  794 
alveolar,  764 
blood-vessels  of,  758 
causes  of,  765 
caustics  in,  779 
cells  of,  757,  758 
chronic,  756 
colloid,  704 
compression  in,  782 
congelation  ot,  778 
coustitutional  or  local  origin  of,  769 
curability  of,  784 
diagnosis  of,  764 

from  epithelioma,  791 
from  pus,  161 
from  rodent  ulcer,  858 
encephalotd,  766,  702.    See  Encephaloid 
epithelial,  766.     See  Epithelioma 
excirion  of,  788 
gelatinous,  7^4 
glandular,  765 

geographical  distribution  of,  768 
groups  of,  755 
hard,  766,  760 
bereditariness  of,  766 
iotfgumental,  756 
influence  of  age  on,  766 

of  sex.  766 
juice  of,  766 
melanotic,  766 

microscopic  characters  of,  766 
operations  fur,  783 
origin  and  growth  of,  768 
progrefs  of,  769 

scirrhous,  706,  760.     See  Scirrbus 
secondary  deposits  of,  776 
selection  of  cases  for  operation,  785 
soft,  755 
stroma  of.  767 
treatment  of,  777 

coustitutional,  778 
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Cakoeb,  treatment  of  (^continued), 
local,  778 

by  caustics,  779 

oompreseion,  782 
excision,  788 
Cancer  of  lymphatic  gluodaj  892 

of  akin,  804 
Cancerous  cachexy,  765 
ulcers  of  skin,  864 
Cancrum  oris,  070 
Cannabis  Indica  in  tetanus,  882 
Cannon  balls,  injuries  by,  289 
Canqooin's  paste,  781 
Capillaries,  enlarged  after  ligature,  318 
Capillary  nssvi,  9Ul 
Carbolic  acid  in  treatment  of  abscess,  175 

in  dressing  of  wounds,  21ti 
Carbotised  otitgut,  preparation  of,  804 
Carbonic  oxide,  asphyxia  from,  611 
Carbunclv  [carbo,  a  coal),  661 

treatment  of,  6b2 
Carcinoma  (xofXiref,  a  orab)  retioulare,  761. 

See  Cancer 
Carden,  amputation  by  long  anterior  flap, 

118 
Caries  {Lat.  rottenness),  syphiUtic,  842 

worm-eaten,  842 
Carnocban,  ligature  of  femoral  artery  in 

elephnntiasix,  890 
Carotid  Artery.     See  Artery,  carotid 
Carpus.     See  Wrist 
Carron  oil,  272 

Carswell,  melanotic  sarcoma,  762 
Cartilages  of  ribs,  fractures  of,  408,  406 
Cartilaginous  tumor,  733.  £»£nohoadroma 
Catgut  ligatures,  804 
Caustics  {ualm,  I  burn)  in  abscess.  172 
in  bites  of  rabid  animals,  262 
bubo,  817 
cancer,  779 
chancre,  812 
dissection- wounds,  265 
epithelioma,  793 
n  SOT  us,  903 
Cautery,  actual,  in  chronic  inflammation, 
151) 
io  htemorrhage.  292 
galvanic,  in  fistula  or  sinus,  179 
in  nievus,  904 
Cavernous  angioma,  738,  739 

nievi,  901 
CsLLs,  cancer,  756,  757 
of  enchondroma,  732 
of  epithelioma,  7&9 
in  inflammatory  effusions,  134 
of  lupus,  857 
myeloid,  750 
of  sarcomata,  745,  746,  747,  749,  751. 

See  Sarcoma 
of  scirrhus,  763 
Cellular  erysipelas,  079 

treatment  of,  683 
Cellulitis,  079 

of  submaxillary  region,  685 
Cellulo-cutaneuus  erysipelas,  677 
treatment  of,  082 
VOL.  1—59 


Cephalhseroatoma  (xi^Xn,  the  head;  atau, 

blood),  529 
Cerebral  complications   of  injuries  of  the 
bead,  516.     See  Grain,  Compression, 
and  Concussion 
nerves,  injuries  of,  651 
Cervical  region  of  spinal  cord,  effect  of  con- 
cushion  of,  501 

effect  of  wound  of,  579,  580 
vertebres,  dislocation  of,  587 
Chancrk,  806 

consecutive  results  of,  815 
diagnosis  of.  811 
Uanterian.  822 

induration  of,  828 
seat  and  number  of,  823 
treatment  of,  824 
origin  and  progress  of,  807 
pbagedfcuic,  809 

treatment  of,  818,  814 
simple,  809 

treatment  of,  812,  813 
sitaations  of,  810 
sloughing.  809 

treatment  of,  813,  814 
soft,  809 

specific  nature  of,  807 
treatment  of,  812 

constitutional,  814 
local.  812 
urethral,  811 
varieties  of,  809 
in  women.  811 
Chancrous  excoriation,  805 
Cfaass'tignnc's  drainage-tubes,  173 

6craseur,  792 
Chbkks,  injuriea  of,  589 

nsBvi  of.  908 
Cheloid  (yq\q,  a  hoof  or  claw;  i7>e;,  shape), 

856 
Chemical  causes  of  inflammation,  146 
Chest,  hemorrhage  into,  614 
injuries  of,  613 
wounds  of,  013 
Children.     See  Infants 
Chisbolm,  secondary  heemorrbage  after  gnn- 
shot.  241 
deaths,  after  excision  of  shoulder,  251 
Chlorides,  caustic,  in  cancer,  780 
Chi/>roforn,  42 

administration  of.  42 
in  disease,  45 
in  severe  injuries,  46 
cautious  in  using,  44 
compared  with  ether,  48,  50 
death  from,  47 
effects  of,  44 
iiiHuence  on  mortality  after  operations, 

41 
inhalers  for,  43 
secondary  effects  of,  46 
treatment  of  effects  of,  52.     Sff  Anses- 
tbetics 
Cholesteatoma  (;^c\n,  bile ;  0-TJaf,fat  or  tat- 

low).  72-1 
Chondroma  (x^f^f*  cartilage),  733 
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Cbondro-saroomft,  756 
Choptirt's  nmputntioa  of  foot,  104 
ChroDic  abaces9,  167 
oanoer,  764 

iDflr.mmntioD.     See  InflammatioD 
interstitiAl  keratitis,  85U 
CiOATRiOEs,  changes  in,  184 
contracted  after  burns,  272 

after  chancre,  815 
oontractioQ  of.  184 
division  of»  274 
faulty,  223 
Bensibilitj  of,  185 
structure  of,  185 
warty,  276,  855 
Cicatrization,  process  of,  184 
Circular  method  of  amputalib;,  62 
Circulation,  changes  in,  lending  to  formation 
of  thrombus,  701 
collateral  after  ligature,  312 
bsemorrhage  from,  315 
gangrene   from   obstruction    of.      See 
Gangrene 
Circumflex  nerve,  traumatic  paralysis of,874 
Circumscribed  traumatic  aneurism,  325 
Cirsoid  (xiVo-oc,  a  swelled  vein  ;  i73-bc,  shape) 

dilfidiiion  of  vessels,  90U 
Clark,  Sir  James,  digestive  organs  in  aero 

fula,  7!)8 
Clarke,  Dr.  Lockhart,  pathology  of  tetanus, 

880 
Classen,  growth  of  cancer,  759 
Clavicle,  dialocatioii  of,  471 
fractures  of,  405 

comminuted,  408 
complications  of,  406 
treiitment  of,  408 
Cline,  trephining  the  spine,  585 
Clove  hitch  knot,  4t)l 
Clover's  chloroform  inhaler,  43 
Coagulation  in  wounded  arteries,  286 
conditions  interfering  with,  815 
Coagulum  of  inflammatory  blood,  139 
in  wounded  arteries,  external,  287 
imperfect,  307,  816 
internal,  287,  307 
Coaptation  of  surfaces  of  wounds,  207 
Cobra  di  capello,  Mte  of,  255 
Coccydyiiia  (xixm;^,  the  coccyx ;  o^^  pAin), 

427,  4'.»8 
Coccyx,  diblucation  of,  493 

fnicture  of,  427 
Cockridge,  dogs  in  Sark,  258 
Cod-liver  oil  in  scrofula,  806 

in  chronic  inflammation,  168 
Cofanheim  on  migration  of  blood-corpuscles, 
184.  18o 
formation  of  pus,  162 
Cold  abacesB,  107 

treatment  of,  171 
Cold  as  an  anfestbetic,  53 

constitutional  effects  of,  277 
in  hicmorrliage,  201 

acute  inflammation,  151 
clirnnio  inflammntion,  158 
local  influence  ol,  277 


Collateral  circulation,  812,  815 
Colles'  fracture,  420 

CoUes  on  transmission  of  syphilis,  848,  M9 
Colliquative  {tiquo,  I  melt)  discharge.,  1t»o 
Collodion,  use  of,  in  wounds,  210 
Colloid  (xjx\a,  glue  or  gelatine;  t^,  fom) 
cancer,  704 
cysts,  718 
styptic.  210 
Color  in  acute  inflammation,  186 

in  chronic  infltimmatioD,  156 
Columnar  epithelioma.  794 
Coma  (a£fctt,  deep  sleep,   lethargy)  fros 
chloroform,  47 
from  compression,  518,  526 
from  intracraninl  extravasation,  59-') 
from  intracraninl  suppuration.  528,o27 
from  traumatic  encephalitis,  621 
Comminuted  fracture,  359,  363,  380,  385 
Complete  dislocation,  456 
Complicated  dislocation,  467 

fracture,  359,  379 
Compound  cysts,  723 
dislocation,  467,  405 
fracture,  859,  382.     See  Fracture 
Compress,  graduated,  292 
CoHPRKSSiON  of  arteries   in  hsmorrbage, 
291,  292 
of  brain,  518 

from  traumatic  encephalitis,  621 
from  extravasation,  554 
paralysis  from,  872,  873 
treatment  of,  526 
in  cancer,  782 

contusion,  201 
digital,  Taricose  aneurism,  treated  by, 

329 
of  nerves,  paralysis  from,  874 
spinal  cord,  659.  583 

paralysis  from,  583,  873 
Taricose  veins,  893 
Compressor  for  aorta,  Lister's,  123 
Concussion  of  brain,  616 

dingnosis  from  spinal  concussion. 

673 
pathology  of,  516 
signs  of,  516 
terminations  of,  517 
treatment  of,  525 
of  eye,  598 

spinal  cord,  559.     See  Spinal  cor-l 
Condyles  of  femur,  amputation    through, 
118 
of  humerus,  frncture  of,  415 
Condylomata  (Kav^i/Xec,  a  swelling),  742,  837 
Congenital  dislocations,  457,  469 
of  hip,  506 
lower  jaw,  471 
patella,  506 
shoulder.  481 
wrist,  489 
fracture,  858 

COSOKSTIOK,  129 
causes  of,  129 
effects  of,  129 
symptoms  of,  129 
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CoxacsTiOM  {continued), 
treMtment  of,  180 
of  internal  organs  in  burns,  268 

pulmonary  and  cerebral  organs,  in 
fracture,  879 
CoDgestiTe  abscess,  167 

inflHDimation,  H4 
Cooicol  St  urn  pa,  72 
Connective  tissue,  tumors  formed  of  modi- 

ficAtions  of,  727 
CoDStitutionnl    after-treatment    in    opera* 
tious,  57 
manifestations  of  syphilis,  828 
venereal  disease,  B18 
Contflgioua  emanations,  evil  results  of,  84 
Contagious  gangrene,  666 

ulcer  of  chancre.  807.     See  Chancre 
Continuous  suture,  208 
CoDtrecoup,  fracture  by,  357,  583 
injury  of  brain  by,  bUK  548 
Contused  and  lacbrati!i>  wounds,  228 
amputation  for,  228 
gangrene  in,  224 
treatment  of,  227 
Contusion    (contundo^   I    beat    together) , 
degrees  of,  202 
diagnosis  of,  203 
treatment  of,  203 
Contusion  of  abdomen,  626 
of  arteries,  278 
bones,  350 
brain,  519 
eye,  691 
joints,  350 
lungs,  614 
nerves.  346 
scalp,  528 
skutl.  532 
Cooper,  Sir  A.,  catgut  ligatures  used  by,  804 
classification  of  dislocation  of  hip,  494 
classification  of  dislocations  of  shoulder, 

475,  478 
directioD  of  gun-shot  wounds,  237 
incomplete  dislocation  of  shoulder,  476 
intrasoapular  fracture  of  bead  of  fe- 
mur, 428 
reduction  of  dislocated  elbow,  487 
of  old  dislocations,  464 
relative   frequency  of  dislocations  of 

hip.  497 
subtuiation  of  jaw,  470 
treatment  of  compound  fracture,  887 
Cooper,  B.,  characters  of  pus  from  diseased 

bone,  160 
Corncoid  process,  fracture  of,  410 
Cormack,  air  in  veins,  340,  345 
Cornea,  syphilitic  affection  of,  850 
Cornil  and  Uanvier,  cancer,  758 
Corns,  741,  862 

Coroooid  process  of  lower  jaw,  fracture  of, 
400 
of  ulna,  fracture  of,  419 
Corpuscular  lymph,  192 
Corrosive  liquids,  effect  of  application  of, 

273 
Costal  oartilagea,  fracture  of,  406 


Counter  irritants  in  chronic  inflammation, 

168 
Counter-opening  in  abscess,  172 
Cranium.     See  Skull 
Creeping  bubo,  817 
Creighton,  origin  of  cancer,  769 
Crepitus  {erepo,  I  crackle)  in  n>acture,  362 
Croupous  lymph,  192 
Crutch-palsy,  376 
Cuboid  bone,  dislocation  of,  514 
Cuneiform  bones,  dislocation  of,  614 
Cnnningham.  organic  dust,  218 
Cupping  in  inflammation,  151 
Curdy  pus.  160 

Curling,  atrophy  of  bone  after  fracture,  894 
perforating  ulcer  of  duodenum  after 
burns,  269 
Cutaneous  erysipelas,  676 

treatment  of,  682 
Cuticle,  trnnsplaotntiott  of,  186 
Ctstio  («iJffT*f.  a  cyst  or  bladder)  tumors, 
718 

from    closure   and    dilatation     of 
ducts,  722 

colloid,  718 

compound,  724 

dermoid,  718,  728 

from  distension  and  hypertrophy 
of  duct  or  cjrst,  718 

from  distension  of  ductless  cavi- 
ties, 723 

hydatid,  726 

multllocular,  724 

as  new  formations,  728 

from    obstruction    of    sebaceous 
ducts,  719 

parasitic,  726 

proliferous,  724,  725 

sanguineous,  725 

sebaceous,  718 

serous,  718,  724 

with  solid  tumors,  726 

DE  CHAUMONT,  air  of  hospitals,  32 
Decomposing  animal  matters,  wounds 
poisoned  bjr,  263 
Decomposition,  prevention  of,  in  wounds, 
210,  214 
'  Degeneration  of  lymph,  194 
I  in  stumps,  74 

i  Deglutition  affected  in  hydrophobia,  269 

Delayed  union  of  fractured  bone,  392 
:  Delirium,  inflammatory,  199 
irritative  or  nervous,  199 
traumatic,  199 
Demarcation,  line  of,  in  gangrene,  652 
I  Ue  M6nc,  infantile  syphilis,  849 
I  Denis,  transfusion  of  blood,  282  , 

Depletory  treatment,  remarks  on,  163 
I  Depressed  fracture  of  skull,  540 
I  diagnosis  of,  540 

symptoms  of,  543 
I  treatment  of,  544 

I  varieties  of,  540 

Depression,  a  predisposing  cause  of  inflam 
I  mation.  145 
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Pepression  (continued). 

stage  of  in  burne,  268 
Dermoid  iUff^a,  skin;   itio^,  form)  cjsts, 

718,723 
Desmoid   (ii^fc^,  band  or  ligament;   ithe 

form)  tumors,  780 
Determination  of  blood,  129,  180 
Diabetes  from  cerebral  injury,  650 
Diaphoretics  in  inflammation,  149 
Diaphragm,  wounds  of,  630 
Diathesis  (Siadie-i;,  arrangement  or  disposi- 
tion), hasmorrhagic,  912 
scrofulous,  797 
Dickinson,  pathology  of  tetanus,  880 
Diday,  infantile  syphilis,  849 
Dieflfenbacb's  treatment  of  ununited  frao- 

ture.  897 
Diet  in  asthenic  inflammation,  154 
in  chronic  inflammation,  157 
before  and  after  operations,  81,  57 
Diffused  abscess,  166 
arachnitis,  691 
inflammation,  144 
phlebitis,  804 
traumatic  aneurism,  828 
Digital  compression  in  varicose  aneurism, 

329 
Diphtheritic  inflammation,  88 
Directing  lines  to  arteries,  801 
Disarticulation    {dis,   from ;    ariieulus,   a 

joint),  59.     See  Amputation 
Disease,  mortality  after  amputations  for,  79 
Disinfectants  in  contused  wounds,  227.    See 

Antiseptic 
Dislocation  {dis  from;  /oeo,  I  place),  456 
causes  of,  direct,  467 

predisposing,  457 
complete,  457 
complicated,  467 
complicating  fracture,  381,  886 
compound,  457,  465 
congenita),  457,  469.     See  Congenital 

dislocations 
effects  of,  458 
extension  ic,  461 
manipulation  in,  460 
mechanical  contrivances,  460 
muscular  resistance  in,  459 
incomplete,  457 

of  old  standing,  accidents  in  reduction 
of,  464,  482 
changes  produced  in,  463 
complicating  fracture,  881 
treatment  of,  463 
reduction  of,  459 
signs  of,  458 
spontaneous,  457,  468 
treatment  of,  459 
Dislocations,  spkcial,  469 
of  ankle,  510 
backwards,  510 
compound,  511 
forwards,  510 
inwards,  510 
outwards,  510 
treatment  of.  511 


Dislocations,  special  (^continued). 
of  astragal  us,  511 

backwards,  612 

compound,  dlS 

forwards,  512 

reduction  of,  612 
atlas  and  axis,  587 
carpal  bones,  489 
carpus,  488 
clavicle,  472 

at  both  ends,  474  ' 
outer  end,  473 
sternal  end,  472 
coccyx,  493 
cuboid  bone,  514 
cuneiform  bone,  514 
elbow,  484 

backwards,  484 

complications  of,  486 

compound,  488 

forwards,  484 

lateral,  485 

of  old  standing,  488 

in  opposite  directions,  486 

reduction  of,  486 

See  Dislocations  of  radius  aad 
of  ulua 
femur,  493 

backwards,  498 

classification  of,  Bigelow's,  496 

classification  of.  Cooper's,  494 

complicated  with  fracture,  6U6 

congenital,  506 

dorsal  below  tendon,  498 
everted,  505 

downwards,  501 

downwards  and  backwards,  60S 

downwards  and  outwards,  501 

effects  of,  495 

ilio-sciatic,  497 

reduction  of,  499 

irregular,  496,  506 

mechanism  of,  496 

of  old  standing,  505 

on  pubic  bone,  497,  503 
reduction  of,  504 

reduction,  methods  of,  497 

regular,  406 

sciatic,  498 

reduction,  499 

simultaneous,  506 

subspinous,  504 

supraspinous,  504 

on  thyroid  foramen,  497,  501 
reduction  of,  5U2 

upwards,  497,  503 

upwards  and  backwards,  497 
fibula,  head  of,  509 
fingers,  49ii 

fore-arm.    See  Dislocation  of  elbon 
hand.     See  Dislocation  of  wrist 
hip,  493.     See  Dislocation  of  femu 
humerus,  474 

backwards,  477 

causes  of  478 

complications  of,  481 
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[ILO0ATI098.  RPEciAL,  of  bameras  (con- 
tinue'/). 

compuand,  481 

congenital,  481 

diagDosis  of,  479 

downwnrds.  477 

forwards,  476 

inwards,  475 

old  anreduced,  481 

partial,  478 

reduction  of,  479 

signs  of,  475 

BubclaTiculnr,  476 

sabcoracoid,  475 

flnbgtenoid,  477 

subspinous,  477 

Tarieties  of,  475 

relative  frequency  of,  478 
of  jaw,  469 

bilateral,  470 

congenital.  471 

reduction  of,  470 

unilateral,  470 
knee,  508.     Set  Dislocation  of  tibia 
larynx,  695 
lower  limb,  493 
metacnrpua,  4!^K) 

inetacarpo-pbalangeal  joints^  490 
metatarsus,  515 
08  calcis,  514 
08  magnum,  489 
patella,  500 

congenital,  506 

inwards,  506 

outwards,  506 

upwards,  507 

vertical,  507 
pelvis.  493 
pisiform  bone,  490 
radius.  485 

backwards,  486 

forwards,  485 

incomplete,  485 

outwards,  486 
Bacro-iliac  articulation,  493 
scaphoid  bone,  514 
scapula,  474 
semilunar  bone,  490 
shoulder-joint,  474.    Ste  Dislocation 

of  humerus 
spine,  586 

diagnosis,  589 
symphysis  pubis,  493 
tarsal  bones,  514 

thighbone.  See  Diitlocation  of  fomor 
thumb,  491 

compound,  493 

reduction  of,  492 
tibia.  508 

backwards,  508 

complicated,  609 

compound,  509 

forwards,  508 

lateral,  508 
toes,  515 
alna,  485 


DiSLOOATiONS,  SPECIAL  (^Continued)* 
of  upper  limb.  471 
vertebrce,  685 
cervical,  687 
dorsal,  588 
wrist,  488 

backwards,  489 
compound,  489 
congenital.  489 
forwards,  488 
Dissection- woDNos.  268 
symptoms  of,  264 
treatment  of,  265 
Diuretics  in  inflammation,  149 
Dobsoo,  incisions  in  erysipelas,  682 
Dogs,  mad,  bites  of,  248.    See  Hydrophobia 

symptoms  of  rabies  in,  260 
Donovan's  solution  in  syphilis,  837,  839 
Donovan,  absence  of  hydrophobia  in  Africa, 

248 
Dorsal  region  of  cord,  injuries  of,  678, 579 
of  spine,  effects  of  concussion  of,  562 
dislocations  of,  588 
Drainage  tubes,  173 

in  antiseptic  treatment  of  wonnds,  221 
Dressing  of  stumps,  69 

of  wounds  in  operation,  56 
Dropsy,  143 

Drowning,  treatment  of  asphyxia  from,  606 
Drunkenness,  diagnosis  of  traumatic  coma 

from,  655 
Dry  gangrene,  645,  647 
Ducts,  tumors  from  distension  of,  719,  723 
Dufour,  compression  of  artery  in  elephanti- 
asis, 890 
Duodenum,  ulcer  of,  in  bums,  269 
Dupuytren,  classification  of  burns,  267 
splinters  iu  gun-shot  wounds,  246 
opening  abscess  in  brain,  528 
splint.  463 

treatment  of  depressed  fracture,  647 
Tascularisation  of  lymph,  193 
Dura  mater,  wounds  of,  648 

EAR,  bleeding  from,  636 
foreign  bodies  in,  690 
injuries  of,  590 
serous  discharge  from,  537 
Ear-scoop,  590 

East  wind,  alleged  influence  of,  34 
Eau-de-luce,  256 

Ecchymoeia  (I'x,  out;  ;^ujuec,  juice),  201 
Echinococci,  726 
Eckel,  canine  rabies,  257 
Ecraseur   (French  Icraser^   to   crush),  re- 
moval of  ephhellnma  by,  791 
Eczema  converted  into  chancres,  811 
Eff'usions  in  inflammation,  134,  142 
Elastic   ligature,  treatment  of  flstula  by, 
179 
treatment  of  tumor  by,  796 
Elbow,  dislocations  of,  484.     See  Disloca- 
tions 
excision  of,  for  gnn-shot  wounds,  251 
fractures  near.  415 

compoaud  and  comminuted,  41 7 
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Elbow  {continued). 
wounds  of,  366 
Elephantiasis  Arabum,  729,  888 
ligature  of  arteries  for,  890 
Emanations,  contagions,  84 
Embolic  phlebitis,  892 
Embolism,  701,  703 

gangrene  fi*om,  647 
Emboton    {ifiBl^n,    anything    inserted,    a 
plug),  nature  of,  7U3 
relation  to  pysBmic  abscesses,  704 
Embryonic  tissue,  tumors  composed  of,  746 
Emphysema  (|«,  into ;  fwim,  I  blow)  of  ab- 
dominal wall,  630 
from  wound  of  lung,  616 
treatment  of,  622 
Emphysematous  abscess,  167 
Emprostfaotonoa  {IfAwfwQa,  forward ;  nim, 

I  stretch),  879 
Empyema  (7?,in :  wvn,  pus),  traumatic,  617 
Enokpbalitis   (l>'xi^Xof,    the    brain,    itia, 
denoting  indammatioo),    traumatic 
620 
acute,  621 

chronic  or  subacute,  521 
treatment  of,  526 
Encbphaloid   (iyxitaXar,  the  brain ;  iThci 
shape),  766,  762 
cells  of,  766,  764 
diagnosis  of,  766 
structure  of,  76 1 
Encephaloid  sarcoma,  744 
Enchondroma   (!v,    in;    x^V$>   cartilage), 

733 
Encysted  tumors,  719.     See  Cystic  tumors 
Epilepsy  in  cerebral  syphilis,  846 
Epiphyses  of  bones,  separation  of,  860,384 
Epiphysis,  lower,  of  humerus,   separation 

of.  415 
Epithelial  type,  tumors  of,  766 
Epituklioha    {'pithelium^   from    lir(>    on; 
d?Xtr(,  papilla),  787 
columnar,  794 
diagnosis  of,  791 
from  lupus,  867 
from  rodent  ulcer,  858 
prognosis  of,  791 
recurrence  of,  793 
removal  by  caustics,  793 
gcraseur,  791 
excision,  791 
ligature,  791 
situation  and  progress  of,  788 
structure  of,  789 
treatment  of,  791 
Epithelium,  origin  of  cancer  from,  768 
Erectile  tumors,  789.  901.     See  Nffivus 
Erratic  erysipelas,  677 
Eruptions,  syphilitic,  834 

in  children.  850 
Ert^ipklas  (i^u».  I  draw;  -jriXnc.  near),  671 
a  cause  of  death  after  operations,  38 
of  gnngrene  after  ligature,  321 
of  secondary  facomorrhage,  316 
causes  of,  673 
cellular,  679 


EaTSXPKLAS,  cellnlnr  (continued), 
treatment  of,  686 
cellule -cutaneous,  679 
treatment  of,  684 
characters  of,  672 
constitutional  feTer  of,  672 
contagion  of.  674 
cutaneous,  676 

treatment  of,  683 
diagnosis  of,  686 

from  inflammation  of  lymphatics, 
884 
epidemic.  674 
erratic,  677 
external,  676 

special  forms  of,  684 
internal,  689 
cedematouB,  679 
phlegmonous,  676,  677 
preTention  of.  681 
prognosis  of,  680 
simple,  676 
treatment  of,  681 
Ebybipblas  of  fauces,  689 
fingers,  687 
head,  686 
infants.  684 
lips  and  face,  686 
mucous  surfaces,  689 
orbit.  686 
pudenda,  687 
scrotum,  686 
serous  membranes,  691 
submaxillary  region,  686 
Erysipelatous  arachnitis,  691 
laryngitis,  689 
peritonitis,  691 
Esmarch's  bloodless  method,  64 

method  of  applying  cold,  147,  152 
treatment  of  immobility  of  lower  j»w, 
298 
Ether  as  an  antesthetio,  administration  of, 
48 
compared  with  chloroform,  48,  50 
local  ansestbesia  by,  58 
Exanthemata,   diagnosis  from   erysipelu, 
680 
syphilitic,  835,  838,  849 
Exoisio.N  (excido,  I  cut  out),  of  cancer.  783 
elbow,  for  compound  fracture,  417 
epithelioma.  791 
false  joint,  397 

humerus  for  gun  shot  wound.  251 
joiuts  in  gun-shot  wounds,  251 
nfBTus.  904 
tumors,  794 

wrist,  for  gun-shot  injury,  262 
Excoriation    (m,   off;    coriiim,    the  skin) 

chancrous,  8U9 
Excrescences,  syphilitic,  837 
Exhaustion  a  cause  of  death  after  open 
tion,  87 
in  burns,  270 
Exostosis  (ff.  out;  irrm,  a  bone),  785 
Extension  in  dislocation,  461 
in  fracture  of  thigh,  438 
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Extensor  mnsole  of  thigh,  rapture  of  ten- 
Jon  of,  849 
tendoDS  of  fingers,  diTiUing  of,  850 
ExTfiATASATtON     {extra,    outaiile ;    vat,    a 
Teitsel)  of  blood,  201,  280 
io  abdomen,  832 

eye,  591 
in  fractures.  377,  379,  383 
from  lacerated  urethra,  040 
in  lung,  614 
in  pleura,  615,  019 

treatment  of,  621 
in  re<luotioa  of  old  dislocations,  465, 

4S2 
in  skull,  552 

cerebral,  554 
diagnosis  of,  554 
meningeal,  554 
treatment  of,  550 
Extravaoation  of  contents  of  intestine,  632, 
033 
of  urine,  637 
Exudation,  purulent,  165 
Etk,  affections  of,  after  wound  of  trifacial 
uerre,  593 
concuMsion  of,  593 
contusion  of,  591 
syphilitic  disease  of,  840 
wounds  of,  592 
Eyelids,  ecobymosis  of  in  fractured  skull, 
530 
nnvi  of,  007 
strumous  disease  of,  709 

FACE,  erysipelas  of,  685 
fracture  of  hones  of,  398 
gun  sbot  wounds  of,  4U0 
injuries  of,  589 
nsevi  of,  tM)7 

wounds  of  arteries  of,  331 
Facial  neuralgia,  808 
Fseces,  extravasatiou  of,  632,  033 
False  joints,  392 

treiitmenl  of,  390 
Fasiculated  sarcoma,  747 
Fatty  degeneration  of  stumps,  73 
tumors,  727 
*  dingnosis  from  sebaceous  tumors, 

721 
Fauces,  erysipelas  of,  689 
Fayrer,  treatment  of  osteomyelitis,  711 

treatment  of  snnke-bite,  257 
Fkmub.  dislocations  of,  493.     See  Disloca- 
tions 
fractures  of,  427.     Sfe  Fractures 
gun-shot  injuries  of,  247,  246 
Fergusson,  excision  of  cancer,  784 
Fkvkb,  erysipelatous,  071 
bflBmorrlingio,  281 
inflammatory,  139,  199 
nstbenic,  140 

diiigDosis  from  pytemia,  099 
irritative,  141 
sthenic.  139 
surgical,  1 39 
troumatic,  199 


Fkvbr  (eonfinued). 

t>-pboid,  diagnosis  from  pysemin,  090 
Fibriue.  increase  of,  in  inflitromation,  140 

softened,  diagnosis  from  pus,  100 
Fibrinous  lymph,  192 
Fibre- cellular  tumors,  728,  729 
Fibroid  induration  from  congestion,  129 

tumor,  728,  730 
recurrent,  747 
of  uterus,  732 
FisaoHA,  728 

of  bone,  732 

firm,  730 

of  glands,  782 

of  nerves,  732 

soft,  729 
Fibro-ptastio  tumor,  747,  748 
Fibre- sarcomata,  755 
Fibro-Tsscular  tumors  of  akin,  855 
Fibrous  tumor,  728 
Fibula,  dislocations  of,  509 

fractures  of,  440,  451 
Fifth  nerTe.  disorder  of  Tision  from  injury 

of,  593 
Figure-of  8  suture.  209 
FiNQBRS,  amputation  of,  86 

chancre  on,  823 

dislocation  of,  493 

extensor  tendons  of,  divided.  850 

erysipelatous  inflammation  of,  687 

fractures  of,  425 
Fischer's  statistics  of  Taricose  aneurism,  329 

of  wounds  of  heart,  025 
Fistula  {Lat.  a  pipe),  178 

aerial,  599 

BaliTiiry,  589 
Flap  amputation,  08 

double,  04 

rectangular,  60 

single  long,  68 

Spence's,  07 

Teale's,  00,  92.114 
Flexion  in  arterial  faoemorrhage,  292 
Foetus,  syphilis  of.  847 
Fomeutationti,  iri2 
Fontanelle,  ntovusof,  907 
Food,  administration  of  in  cut  throat,  599 

innntritious,  a  oau^ie  of  scrofula,  804 
Foot,  amputation  of,  100 

nrteries  of,  wounded,  338,  839 

disarticulation  of,  100 

dislocations  of.  510 

fractures  of,  453 

gun- shot  wounds  of.  249 

perforating  ulcer  of,  853 
Forceps,  bull-dog,  300 

bullet,  244 

for  removing  small  bodies,  233 
PoBE-AHM,  amputation  of,  94 

arteries  of,  wounded.  330 

dislocation  of  hones  of,  484 

fractures  of,  418 
Forehead,  injuries  of,  589 
FuKBiQN  BODiKs  in  air-passagc,  600 

in  bladder.  039 

brain  injured  by,  548 
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FoBRiON  BODIES  (eontinufd). 

in  chest,  removal  of,  018,  021 

ears,  590 

guo-shot  wounds,  248 

incised  woands*  207 

nostrils,  690 

OBSophftgDS  and  pharynx,  611 

rectum,  014 

skull,  549 

remoTftl  of,  651 

TAgina,  641 
Fbaotukr,  356 

accidents  in  treatment  of,  370 

ampulations  in,  SHO,  382.  389 

with  ankjlosed  joint,  381 

arteries  wounded  in,  879,  884 

badly  set,  treatment  of,  391 

bandages  in,  369 

causes  of,  857 

changed  shape  of  limb  in,  861 

comminuted,  359,  880,  385 

complicated,  859,  879 

complicating  dislocation,  881,  885,  466, 

407,  481 
compound,  859,  882 
amputation  in,  882 
secondnry,  389 
complications  of.  383 
treatment  of,  886 
union  of,  307 
conditions  of  bones  predisposing  to,  857 
by  contreooup,  857,  538 
crepitus  in,  862 
delayed  union  in,  892 
diagnosis  of,  303 
directions  of,  360 
displacement  In,  361 
at  epiphyses,  300,  384 
into  excised  joint,  381 
extravasation  of  blood  in,  877,  383 
false  joints  after,  302 
removal  of,  397 
treatment  of,  o96 
gangrene  in,  377,  389 
green  stick,  359 
bsemorrhage  in,  884 
impacted,  359 
from  indirect  violence,  357 
incomplete,  859 

influence  of  tige  and  sex,  357,  868 
into  joints,  880,  .S8I,  383 
intra-uleriiie.  358 
longitudinal,  300 
mobility  of  hone  in,  362 
multiple,  309 

from  muscular  action,  857 
nature  of.  350 
oblique,  300 
oedema  in,  376 
pariial,  859 

planter  of  Ptiris  bandage  in,  372 
pulmonary  and  cerebral  congestion  in, 

879 
reduction  of,  368 
in  reduction  of  old  dislocations,  4G5, 

482 


Fbaoturi  (continued), 
re-settiog  of,  390 
signs  of,  361 
simple,  359 

treatment  of,  eonatitational,  367 

surgical,  868 
nnioD  of,  364 
spasm  of  muscles  in,  376 
splints  in,  370 
spontaneous,  858 
starched  bandage  iu,  871 
in  stumps,  881 
transverse,  360 
traumatic  aneurism  in,  879 

treatment  of,  367 
with  unreduced  dislocation,  381 
ununited,  392 

causes  of,  898 
percussion  in,  897 
treatment  of,  395 
union  of,  364 
varieties  of,  363 
Fbaotcsks,  special,  398 
of  acetabulum,  426 

acromion,  410 
at  ankle  joint,  450 
compound,  450 
of  arm,  411 
astragalus,  455 
calcaneum,  454 
cartilages  of  ribs,  405 
clavicle,  405 

comminuted,  408 
signs  of,  406 
treatment  of,  408 
coccyx,  427 
CoUes*,  420 

cause  of  deformity  in,  421 
mechanism  of,  422 
treatment  of,  424 
of  coracoid  process,  410 

Goronoid  process  of  lower  jaw,  400 

of  ulna,  410 
costal  cartilages,  405 
at  elbow-joint,  415,  418 

compound  and  comminuted,  417 
of  facial  bones,  399 
femur,  427 
in  attempts  to  reduce  old  disloes' 

tions,  505 
complicating  dislocated  hip,  505 
gun-bhot,  247 
lower  end  of,  440 
neck  of.  compound,  435 
exlrxcapsulnr,  431 
impacted  extracapsular,  432 
intraciipsulnr,  428 
cause  of,  428 
signs  of,  4'J8 
union  of.  430 
diagnosis  between  Intra-  an 
extrncapsulur  fracture,  43 
shaft  of,  435 

compound   and  commioutet 
440 
through  trochanter,  485 
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tACTUBEfl,  SPtclAL  (etmtittued). 
of  fibula,  lower  end,  451 
shaft.  446 
fingers,-425 
foot,  453 
fore-arm,  418 

compound,  416 
humerus,  411 

in  attempt  to  reduce  old  dis- 
location, 482 
condyles  of,  415 
head  of,  compound,  414 
lower  end  of,  415 
Deck  of.  compound,  414 
eztracHpsultir,  412 
impacted     extracapsular 

413 
intracapsular,  411 
DerTes injured  io,  410 
shaft  of,  4)4 
tubercle  of,  414 
fayoid  bone,  402 
jaw,  lower,  400 
upper,  399 
at  knee-joint,  440 
of  lachrymal  bone,  399 
Inrynx,  595 
leg.  446 

haemorrhnge  in,  450 
lower  extremity,  425 
malar  bone,  399 
malleoli,  451 
metacarpus,  425' 
metatarsus,  456 
na^al  bones,  390 
septum,  390 
olecranon.  418 
08  ciilcis.  454 
patella,  441 

treatment  of,  443 
union  in,  442 
peWis,  426 
Pott's,  451 

of  radius.  420.     See  Fractures,  Colles' 
ribs,  403.  406 

in  attempts  to  reduce  old  dislo- 
cation, 482 
sacrnm,  420 
scaphoid  bone,  456 
scapula,  400 
neck  of,  411 
processes.  410 
near  shoulder-joint,  410 
of  skull,  532.     6Vf  Skull, 
spine,  582 
srernum.  405 
tarsal  bones,  456 
thigh- bone,   427.      See   Fracture  of 

femur 

tibia,  lower  end,  450 

shaft,  446 

compound,  449 

trochanter  major,  435 

ulna,  processes,  417 

shaft,  418 
upper  extremity,  405 


FBA0TrH«8.  SPECIAL  {continued). 

of  vertebree,  582 

at  wrist,  420 

of  xygoma.  399 
Freeiing  mixture,  53 
Fricke,  torsion  of  arteries,  293 
Friction  in  chronic  inflammation,  158 
Frost-bite,  276 

treatment  of,  277 
Function  modified  by  inflammation.  138 
Functional  disease,  remarks  on,  879 
Fnngating  sores,  810 
FuNOUS  {Lat.  a  mtishroom),  cerebri,  551 

hasmatodes  (a'^a,  blood),  763 

of  skin,  864 

GAIT  affected  by  spinal  concussion,  567 
QaWanic  cautery  in  noevus,  904 
in  sinus  or  fistula,  179 
in  Taricose  Teins.  898 
Qamgee  on  rupture  of  heart,  626 
Ganobkne  (>a^patva,  from  yfam,  I  corrode), 
645 
acute,  645 

amputation  in,  277,  322,  389,  658 
arrest  of,  652 

from  arrect  of  arterial  supply,  320,  646 
a  cause  of  dcutb  after  operation,  37 
causes  of,  646 
chronic,  645 
constitutional,  645 
contagious,  666 
diagnosis  of.  653 
dry  or  mummified,  646 
from  emholon.  648 
in  fractures,  377 
from  frost-bite,  277 
hospital.  666.     See  Phagedteoa. 
idiopathic.  645 
incisions  in,  655 
from  inflammation,  651 
after  ligature.  320,  646 

onuses  of,  820 

character  of.  821.  646 

treatment  of,  322 
line  of  demarcation,  652 

of  separation,  653 
local,  644 
local  signs  of,  646 
moist,  645 

from  obstructed  circulation,  656 
prognosis  of,  653 
pulpy,  666 
senile,  649 

amputation  in.  659 

treatment  of,  656 
separation  of  sloughs  in,  653 
spontaneous,  648 
from  strangulation,  204,  650 
symptoms  of,  646 
from  thrombosis,  648 
from  tight  bandaging,  377 
traumatic,  224,  645 

onuses  of,  226 

symptoms  of,  226 

treatment  of,  229 
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Qano&bnb  (eontinued). 

treatment  of,  053 

varieties  of,  645 

from  venous  ohstruotion.  650 
Gangrenous  phtigedmna,  809,  818 

Btomatitia,  670 
Gases,  noxious,  asphyxia  from,  611 
Gelatinous  cancer,  764 
Geoital  organs,  ntevi  of,  910 

sypbitis  of,  823 

wounds  of,  639 
Genito-urinary   organa.  affected   in   spinal 

concussion,  669 
Geographical  distribution  of  oanoer,  768 
Germ-theory,  196,  214 
Oiant-oelled  sarcoma,  749 
Gibson,  treatment  of  aneurism  by  anasto- 
mosis, 901 
Glands,  changes  in  secretion  of,  from  in- 
flammation, 144 

fibromata  of,  732 

lobular  hypertrophy  of,  748 

lymphatic.     See  Lymphatic  Glands 

scrofulous  disease  of,  800 
Glandular  tumors,  743 
Glazing  of  wounds,  220 
Glioma  (yxU,  glue),  747 
Glottis,  scalds  of.  605 
Glue  bandages,  374 
Gluteal  artery.     See  Artery,  Gluteal 
Goiilee,  melanotic  sarcoma,  752 
Gordon,  splint,  424 

trephining  the  spine,  686 
Granulation  sarcoma,  746 
Granulations,  182 

union  by,  194 
Grape-shot,  injuries  from,  236 
Green-stick  fracture,  359 
Gross,  neuralgia  of  dental  nerve,  869 

statistics  of  foreign  bodies  in  air-pas- 
snges,  602,  G03 
Growths.     See  Tumors. 

vascular.     See  Neevus. 
Gueretin.  ununited  fracture,  894 
Guerin,  avulsion  of  arm,  483 
Gullet.     See  CE^ophagus  and  Pharynx. 
Gummata,  syphilitic,  845 
Gunpowder,  injuries  from,  234 
Gun-shot  WOUNDS,  234 

amputation  in,  247 
period  of,  252 

apertures  of,  237 

characters  of,  235 

direction  of,  2:i7 

excisions  in,  251 

hsemorrhage  from,  240 
arrest  of,  242 

inflammation  in.  240 
treatment  of,  245 

of  joint?,  248 

pain  in,  239 

removal  of  foreign  bodies,  243 

shock  in,  239 

symptoms  of,  239 

tetanus  after,  877 

treatment  of,  241,  245 


GuM-SHOT  wouHDS  (eontinutd), 
of  ankle-joint.  250 

bladder,  639 

chest,  404,  614 

face,  400 

femur.  247.  249 

foot,  249 

hand,  249 

heart.  624 

hip-joint,  249 

joints.  249 

knee,  250 

leg.  249 

lower  jaw,  402 

lungs.  61 4 

month,  694 

shoulder-joint,  250 

skull,  532 

wrist,  252 
Guthrie,  gun  shot  wounds,  238.  239.  249, 

260 
hernia  cerebri.  552 
ligature  of  arteries,  298 
varicose  aneurism  of  thigh,  338 

H HEMATOMA    (,5*«f  Wood)*   202.  725, 
764 
HoBmoptysis  in  injuries  of  lung,  619 
Hffimophilia  {oTft*,  blood  ;  fiXiw,  I  am  wont 

to  do),  yiJ 
Hsemophthalmia  («r/LM,  blood  ;  i^x^cc,  u 

eye),  691 
HjBMOBBHAQB,    (aXf^^    blood ;     fiymfju^  1 
break  forth),  280 
into  absoesses,  177 
in  amputation,  how  prevented.  59,  69 
arrest  of,  285 

in  incised  wounds,  206 
in  gun-shot  wounds,  242 
arterial.  280 

constitutional  effects  of.  281 
in  fracture  of  base  of  skull,  636,  537 
in  fracture  of  leg,  450 
in  gangrene,  6o6 
from  gun-shot  wounds.  239.  242 
in  hottpital  gangrene,  607.  t>09 
from  incified  wounds,  205,  206 
local  signs  of,  280 
after  operations,  37 
permanent  arrest  of,  natural,  288 

by  operation,  291 
secondary,  in  gun-shot  wounds.  240 
after  occlunion  of  arteries,  311 
causes  of,  316 

periods  of  occurrence  of,  315 
phenomena  of,  316 
treatment  of,  317 
from  stumps,  818 
temporary  arrest  of,  natural,  286 

surgical.  289 
tourniquet  used  in,  291 
•  transfusion  in,  2^2 
treatment  of.  281 

by  acupressure,  308 
cauterisation,  292 
cold,  291 
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Hahobbhage,  treAtment  of  (continued), 
by  flexion,  292 

ligature,  296.    See  Ligature 
pressure,  292 
styptics,  291 
toraiuD,  293 
Tenous,  280 

in  WGunds  of  lungs,  616,  619 
of  throat,  696,  597 
HeemorrhRgic  diathesis,  912 
fever,  281 
ulcer,  189 
Heemotborax  (aljud, blood ;  B^ga^t  the  chest). 
616 
trefttment  of,  619.  621 
Hair.  eyphtUtic  affections  of,  836 

tumors  contnining,  723 
Halford,  treatment  of  snnke-bite,  267 
Hall,  MarsbuU,  treatment  of  asphyxia  from 
drowning,  607 
treatment  of  hydrophobia,  268 
Hamilton,  statistics  of  dislocation  of  hip, 
457 
syphilitic  aarcocele,  843 
Hand,  amputations  of.  86 

aneurism  of,  traumatic,  337 
arteries  of,  wounded,  336 
dislocations  of,  489 
fractures  of,  425 
guD-sfaot  wounds  of,  24S 
Hanging,  mode  of  death  from.  611 
Havilaud,  geographical  distribution  of  can- 
cer, 768 
HiAD,  effect  of  spinal  concussion  on,  6G5 
erysipeUs  of,  085 
injuries  of.  616 

movements  of,  affected  by  spinal  con- 
cussion, 667 
Head-symptoms  produced  by  chloroform,  46 
Healing  process,  190 

circumstances  affecting,  196 
Health,  state  of,  influeuce  on  production  of 
erysipelas,  673 
on  repair  of  injuries,  191,  195 
on  result  of  amputation,.  74 

of  operations,  28.     See   also   the 
various  operations 
on  traumatic  gangrene,  226 
Healthy  inflammation,  144 
pus,  100 
ulcer,  187 
Hearing,  affected  in  spinal  concussion,  666 
Heart,  action  of,  dimiuished  by  heemor- 
rbage.  286 
examination  of,  before  operation,  30 
rupture  of,  626 
state  of.  in  pysemia,  708 
syphilitic  dii^ease  of,  844 
wounds  of,  623,  624 
Heat,  effects  of.  266.     See  Burns 

gangrene  from  abstraction  of,  322 

from  incautious  use  of,  322 
increase  of.  in  inflammation,  137 
use  of,  in  inflammation,  161,  152 
Heath,  G.  Y.,  forcible  flexion  in  hssmor- 
rhage,  202 


Hectic.  165 

treatment  of,  177 
Heister,  trephining  the  spine,  586 
Hereditary  origin  of  cancer,  766 

of  scrofula  and  tubercle,  802 
Hernia  cerebri,  561 

of  lung,  622 
Herpes  of  penis,  diagnosis  from  chancre, 

811 
Hewett,  fracture  of  base  of  skull,  636,  637, 

689 
Hewson,  mortality  from  shock,  77 
Uey's  amputation  of  the  foot,  103 

saw,  644 
Hilton,  method  of  opening  abscesses,  172 

traumatic  emphysema,  016 
Hip,  amputation  at,  123 
results  of,  128 

dislocations  of,  493 

fractures  near.     See  Fracture  of  femur 

gun'sbot  wound  of,  249 

wounds,  355 
His,  adenoid  tissue  of,  740,  887 
Hodgkio,  remote  effects  of  injury,  201 
Hodgkin's  disease,  887 
Hoffmann,  formation  of  pus,  162 
HoUhouse,  congenital  dislocatiou  of  patella, 

506 
Horns.  718 

Hospital  gangrene,  666.     See  Phagedcena 
Hospitalism.    34,  84,  213 
Ho:ipitals,  hygiene  of,  35 

impurities  in.  32,  212 
Howard,   treatment   of  comminuted   gun- 
shot fracture.  245 
Humerus,  amputation  of,  96 

di^locations  of.  474.     See  Dislocations 

excision  of,  for  gun-shot  injury,  251 

fractures  of.  411.     See  Fractures 
Hunter,  John,  gun-nhot  wounds,  245 

ligature  of  arteries,  296 

infection  of  nurse  by  child,  848 

union  of  wounds,  190 

unity  of  venereal  diseases,  807 
Hunter  W.,  arterio- venous  wounds,  326 
Hunterian  chancre,  822,     See  Chancre 
Hutchinson,    C,    incisions    in    eryaipelas, 

688 
Hutchinson,  J.,  infantile  syphilis,  848 

interstitial  kerntitis,  850 

syphilitic  teeth.  849 
Hydatid  cysts,  726 

Hydrocephalic  skull,  fracture  of.  534 
HruROPHOBtA    (Zimf,   Water;   ^o0fc,  fear), 
257 

pathology  of,  202 

prognosis  of,  261 

symptoms  of,  259 

treatment  of.  262 
Hygiene  of  hospitals,  36 
Hygienic  conditions,  influence  on  result  of 
operations,  31 

on  production  of  erysipelas,  674 
of  pyaemia,  602 
of  septic  diseases.  664 
Hyoid  bone,  fracture  of,  402 
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Hyperromia  (uti'^i  over;  a^a, blood),  120 
See  Congestion,  Determination,  and 
luflammatioD 
Hypertrophy  (vwif,  beyond ;  rfi^at,  I  nour- 
iah),  of  ducts  or  oyst-wull,  718 
lobnlar,  of  glands,  743 
of  lymphatic  glands,  886 
toe-nail,  855 
Hysteria,  diagnosis   of    spinal    concussioo 
from,  574 

ICE,  application  of,  in  cancer,  778 
in  inflammation,  162 
in  tetanus,  882 

as  an  ansesthetic,  53 
Ichorous  pus,  I'^O 
Ichorrhtemia.  (!;^w^,  sanious,  matter;  oTfita 

blood),  7o5 
Idiopathic  gangrene,  645 

phlebitis,  892 

tetanus,  876 
lUo-femoral  ligament,  496 

triangle,  434 
Ilio-soiatic  dislocation,  497 
Impacted  fracture,  359 

diagnosis  of,  368 
Impetigo,  diagnosis  from  lupus,  857 
Incised  wounds,  204 

antiseptic  dressing  of,  214 

decomposition  prevented  in,  210 

faulty  cicatrices  of.  223 

beemorrhage  in,  205 

inflammation  of,  222 

pain  in,  205     ' 

plasters  in,  209 

separation  in,  205 

sutures  in,  207 

symptoms  of,  205 

treatment  of,  206 

See  also  Wounds 
Incision  of  abscesses,  171 

in  inflammation,  160 

in  operations,  64 
Incomplete  dislocation,  457 

fracture,  359 
Incrustation,  healing  by,  188 
Incubation  of  syphilis,  822 
Indolent  enlargement  of  lymphatic  glands, 
824 

ulcer,  187 
Indurated  chancre,  822 

wart,  864 
Induration,  143 

of  chancre,  823 
Infantile  syphilis.  847 
Infants,  erysipelas  of,  684 

oterlaylng  of,  610 

Bypliilis  in,  817 

tetanus  in,  876 
Infection  of  wounds,  211 
Infiltrated  cancer  of  skin,  863,  864 
Inflamed  ulcer,  188 
Inflammation,  acute,  132 

blood,  changed  in,  133,  139 

bloodvessels  in,  132 

a  cause  of  gangrene,  651 


Inflammation,  acute  {continued), 
causes  of,  145 
congestiTe,  144 

constitntional  symptoms  of,  138 
diagnosis  from  neuralgia,  867 
difl'use,  144 
effecUof,  142 
effusions  in,  142 
extension  of,  142 

fever  in,  139.    See  Inflammatory  FeTer 
function  disturbed  by,  138 
healthy,  144 
induration  after,  143 
local  signs  of,  136 
metastasis  of,  141 
pain  in,  136 
phenomena  of,  132 
phlegmonoQS,  144 
redness  in,  136 
relation  to  suppuration,  163 
resolution  of,  141 
secretions  changed  by,  144 
softening  after,  143 
Bpecifio,  144 
strumous,  144,  798 
subacute,  144 
swelliug  io,  136 
symptoms  of,  135 
temperature  in,  137 
terminations  of,  141 
tissues  in,  135 
treatment  of  constitutional,  146.    Sh 

Infliim'natory  Fever, 
local,  160 
preventive,  146 
ulceration  after,  143 
unbeaUhy,  144 
varieties  of,  144 
wasting  of  parts  after,  143 
Inflammation,  chronic,  155 
causes  of,  156 
a  cause  of  ulceration,  180 
pathology  of,  155 
phenomena  of,  155 
symptoms  of,  166 
treatment  of  constitutional,  156 
local,  158 
Inflammation,  adhesive,  union  by,  190 
of  areolar  tisHue,  diffuse,  38.  679 

brain,  traumatic,  520,  525 
in  burns,  269 

diphtheritic,  after  operation,  3) 
erysipelatous,  671 
in  gun-shot  wounds,  240 
incised  wounds.  222 

internal  organs,  after  operation,  38 

joints,  traumatic,  353 

lungs    and    bronchi,    from    foreip 
bodies,  601 

lymphatic  glands,  885 
vessels,  884 

nerves,  865 
strumous,  798.     See  Scrofula 
syphilitic.     See  Syphilis 
of  veins,  278,  892 
Inflammatory  fever,  140,  199 
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Inflammatory  ferer  (continued), 
asthenic,  140 

treatment  of,  163 
irritative,  140 

treatment  of,  168 
sthenic,  139 

treatment  of,  147 
traumatic  delirium,  199 
Ingrowing  of  nails,  854 
Inhalers,  chloroform,  43 
Injection  of  abscesses,  172 
of  nrovus,  903 
sinuses.  178 
varix,  898 
Injary.  amputation  for,  79 

effects  of,  constitutional,  196 
local,  201 
Innocent  tumors,  712 
Inoculability  of  chancre,  807 

of  tubercle,  802 
Insects,  stings  of,  254 
Instruuknts,  amputating,  63 
for  removing  bullets,  244 
Intercostal  artery,  wounds  of,  619 
Intermediate  secondary  hsemorrhage,  316 
Internal    organs,     inflammation    of    after 
operation,  88 
states  of  contra-indicating  operation, 
30 
Interrupted  suture,  208 
InTBSTiNE,  rupture  of,  629 
Btnte  of,  iu  pytemia,  711 
wounds  of,  631 

treatment  of,  633 
Intracranial    (tnfra,     within;     x^m'w,    the 
skull)  extravasation  of  blood,  562 
suppuration,  522  , 

treatment  of,  620 
Intrameningeal    (intra,    within;    /t44vi>{,    a 

membrane),  suppuration,  522 
Inunction,  mercurial,  827 
Iodide  of  potassium  in  chronio  inflamma- 
tion, 157 
in  syphilis,  833 
Iodine  in  scrotuta,  804 
Iodoform  in  chancre,  813 
Iritis  {Tftf,  the  iris;    itia,  denoting  inflam- 
mation,} syphilitic,  840 
Iron,  perchloride  of.     See  Perohloride 
in  scrofula,  804 
in  syphilis,  833 
Irrigation,  mode  of  applying,  147 
Irritable  ulcer,  188 
Irritation,  cerebral,  518 

treatment  of,  525 
chronic,  131 
Irritative  fever,  140 

treatment  of,  153 
traumatic  delirium,  200 
Issues,  159 
Ivory  exostosis,  736 

pegs  for  false  joint,  897 

J  AMAIN  on  wounds  of  the  heart,  624 
James,  extension  by  weights,  438 
Bcrew-Goltar,  276 


Jarvis's  adjuster,  461 
Jaw,  lower,  dislocations  of,  469 
fractures  of,  399 
gun-shot  wounds  of,  402 
subluxation  of,  470 
upper,  frncture  of,  390 
Joints,   amputation   at.      See   Amputation 
and  the  vnriuus  joints 
contusion  of.  351 
dislocation  of.     See  Dislocation 
excised,  fracture  into  site  of,  381 
false.  392 

fractures  extending  into,  380,  383 
gun-shot  wounds  of,  250 
injuries  of,  361 
scrofulous  disease  of,  800 
sprains  of,  351 
state  of,  in  pytemia,  709 
suppuration  in,  352 
traumatic  inflammation  of,  358 
wounds  of,  352 

complicating  compound  fracture, 
383 
simple  fracture,  880 
treatment  of,  854 
Jones  on  arrest  of  bmmorrhage,  285,  308, 

306 
Jones,  Wharton,  the  eye  in  spinal  injury, 

671 
Jordan,  F.,  on  shock,  196,  198 
Jugular  vein,  wounds  of,  830,  696 

KELOID,  Alibert's,  228 
Keratitis   (xif«c>    horn;     the   cornea; 
itig,  denoting  inflammation),  chronio 
interstitial,  850 
Kidneys,  disease  of,  influence  in  erysipe- 
las,  681 
on  operations,  80 
rupture  of,  629 

of  pelvis  of,  639 
state  of,  in  pycemia,  709 
Eirkland,  arrest  of  fasemorrbage,  285 
Kmbb- JOINT,  amputation  at,  115,  118 
results  of,  120 
dislocations  of,  607 
fractures  near,  440 
gun-shot  wounds  of,  250 
subluxation  of,  508 
wounds  of,  355 
Knives,  amputating,  68 
Knot,  clove-hitch,  461 
ligature,  300 

LACERATED  WOUNDS,  223 
Laceration  of  abdominal  viscera,  627 
of  arteries,  279 
periiucum,  642 

soft  parts  complicating  fracture,  383 
urethra,  (.i40 
veimji,  278 
Lachrymal  bone,  frnctnre  of,  399 
Langeubeck,  excision  of  infraorbital  nerve, 

8t.;y 

amputation  al  hip  joint,  123 
Larrey's  amputation  at  shoulder-joint,  98 
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Laryngitis  {\afuy^.  the  larynx ;  itw,  denot- 
ing iufliimnmcion).  eryaipelntoua,  689 
Laryngotumy  (Xafv>{.  the  larynx;  Ti/Avm,  I 
cut),  for  ruuioTal  of  foreign  bodies, 
603 
Laryngo- tracheotomy,  603 
Larymx,  dislocntion  of,  6U5 
fracture  of,  695 
Bypbiiitic  disease  of,  839 
wounds  of,  f>97 
Laudable  pus,  160 
L-iwreDce,    classiBcation     of    erysipelas, 

676 
Lee,  mercurial  fnmigation,  884 

treatment  of  varix,  899 
Leeches  in  intlammntion,  150 

hfemorrhage  from  bites  of,  288 
Leo,  nmputntion  of,  111 

blood  vessels  of,  wounded,  838 
ohnoores  on,  810 
fractures  of,  446 
gnn-shot  wounds  of,  248 
Legg,  haemophilia,  912 
Lente,  cases  of  trephining,  569 
Leuoocytosis  (xitmoc)  white;  KurtCf  a  cell), 

700,  701 
Ligament,  iliofemoral,  496 
Lignmeotum  patellso,  rupture  of,  349 
LtOATURB  {tigo,  I  bind,)  or  abtkbikb,  205 
accidents  after,  814 
in  amputations,  69 
for  aneurism  by  anastomosis,  900 
application  of,  29» 
for  uneuriifmal  Tariz,  826 
of  catgut,  304 
compared  with  acupressure,  310 

with  torsion,  294 
in  complicated  fracture,  875 

compound  fracture,  884 
cutting  off  ends  of,  803 
effects  of,  306 
for  elephantiasis,  890 
gnngrene  after,  320 
history  of,  296 
in  gun-shot  wounds,  246 
materials  for,  300 
modifications  of,  303 
principles  of  application  of,  297 
re-establishment  of  circulation  after, 

81^ 
secondary  hteniorrhage  after,  815 
temporary,  iH)'-i 

f'^r  traumatic  aneurism,  324,  325 
lar  varicose  aneurism,  329 
of  wire,  304 
LiGATDUE  of  oxillary  artery  for  traumatic 
aneurism,  332,  338 
for  wounds,  331 
of  bntcbiftt  artery  for  traumatic  aneu- 
rism, 334,  335 

for  varicose  aneurism,  336 
for  wound  of  palmar  arches,  33G, 
837 
of  carotid  artery,  330 

for  elephantiasis,  890 
for  gun-shot  wounds,  400 


LiOATURK  (continutd). 

of  femoral  artery,  saperficial,  for  el^ 
phantiasis,  890 

secondary  hiemorrbage  after,  338 
for  traumatic  aneurism,  337 
for  varicose  aneurism,  333 
of  gluteal  artery,  839 

iliac  artery  for  elephantiasis,  890 
gangrene  after,  333 
for  traumatic  aneurism,  837 
of  peroneal  arteries,  839 
popliteal  artery,  839 
radial  artery,  336.  337 
temporal  artery,  331 
tibial  arteries,  389 
for  elephantiasis,  890 
nlnar  artery,  336,  337 
LiQATUBE  of  aneurism  by  anastomosis,  900 
elastic,   strangulation   of    tumors  bj, 

796 
in  epithelioma,  791 
of  osevus,  904 
Limbs,  how  affected  in  spinal  oonensnon, 
667,  5(58 
artificial,  72 
ntevi  on,  9U 
Lip,  chancres  on,  823 
neevus  of,  908 

phlegmonous  erysipelas  of,  685 
syphilitic  disease  of,  838 
wounds  of,  589 
Lipoma  {xtwof,  fat),  727 

neevoid,  UU 
Li po- sarcoma,  755 
Liquiform  melanosis,  762 
Liquor  puris,  160 

.sanguinis,  effusion  of,  134,  143 
Lii^franc's  operation,  i03 
Lister,  action  of  air  in  decomposition,  211 
administration  of  chloroform,  47 
antiseptic  treatment,  174,  214.  et  tf^. 
aorta-compressor.  123,  126,  128 
asphyxia  from  chloroform,  47 
bloodless  method,  64 
modification  of  Teale's  amputation,  6 
Listen,  amputation  of  thumb.  91 

anesthetics  first  used  in  England  by,  4 
dressing  of  amputation-wounds,  50 
method  of  amputaiing,  65 
removal  of  tumors,  795,  796 
treatment  of  tetanus,  881 
Little,    removal    of    foreign    bodies    fro: 

stomach,  613 
LivxB,  disease  of,    influence   on   result 
operation,  30 
rupture  of,  627,  629 
state  of,  in  pytomia,  709 
syphilitic  disease  of,  845 
Lock-jaw,  878 
Longitudinal  fracture,  360 
Lonsdale,  apparatus  for  fractured  jaw,  4 
Luke,  amputation  of  thigh,  121 
Lumbar   region   of   spinal   cord,    effect 
blows  on,  562 
wounds  of,  679 
vertebrm,  strains  of,  581 
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XvKGs,  eollftpse  of,  in  ohest-woands,  617 
GODgeation  of,  from  chloroform,  47 

in  fractures  of  lower  limb,  879 
eontu9iuo  of,  614 
diseaM  of,  influence  oa  result  of  opera 

tion,  SO 
beroia  of,  622 

inflammation  of.     Ste  Pneumonia 
rupture  of,  614 
state  of,  in  pjeemia,  708 
syphilitic  disease  of,  845 
vounds  of,  614 

complications  of,  615 
emphysema  from,  615 
treatment  of,  622 
from  fractured  ribs,  408 
hsemorrbnge  from,  615 

treiitmeut  of,  61 »,  621 
pleurisy  and  empyema  from,  617 

treatment  of,  619 
pneumonia  from,  61ti 
treatment  of,  619 
pneumothorax  from,  616 
prognosis  of,  617 
symptoms  of»  614 
treatment  of,  618 
liUpoid  {lupus;  iThd  form)  ulcer.     See  Ro-  | 

dent  ulcer 

LcPDs  (Lat.  a  wolf),  856 

diagnosis  of,  857 

from  rodent  ulcer,  868 
exedeiis.  856,  858 
nonexedens,  856,  857 
structure  of,  857 
treatment  of,  857 
Ltuph.  192 

degenerntion  of,  194 
deposit  of,  around  abscess,  165 
forms  of,  192 
TftHculnrisation  of,  193 
Lymphndenoma    (Jympha,    lymph ;    a^nr,  a 

gland),  740.  887 
Lymphangioma  {iympha,  lymph  ;  iyytin^  a 

Tesael),  739 
Lymphatic  abscess,  167 
LTUPnATic  OLANns,  calcification  of,  891 
cancer  of,  892 
chronic  inflammation  and  hypertrophy 

of.  886 
indolent  enlargement  of,  824 
inflammation  of,  885 
strumous  disease  of,  800,  885 
Ltmpuatic  vbsskls.  inflammation  of,  S8S 
cnuses  of,  884 
diagnosis  of.  647,  884 
results  of,  884 

infliimmntion    of,    symptoms     of, 
883 
treatment  of,  885 
▼arix  of,  899 
Lymphatitis,  883 

Lymphoid  or  lymphatic  tissue,  tumors  com- 
posed of,  739 
Lymphoma.  739.  H87 

Lympkorrho:  i  {lympha,  lymph;  /!*,  I  flow), 
891 


MAA8,  statistics  of  treatment  of  nuBvas, 
904 
MacCarthy,  dislocation  of  femur  on  dorsum 

ilii,  495 
Macartney,  process  of  union    of   wounds, 

190 
Mclntyre's  splint,  447 
Macteod,  gun-shot  wounds,  248 
Macroglossia  (juaxej;,  long;  yyata-a-tif  tongue), 

740 
Magnet,  use  of  in  needle  wounds,  238 
MaisonneuTe,  application  of  caustics,  781 
Malar  bone,  fractures  of,  399 
Mnlgaigne*s  statistics  of  amputation.  80 
Malignant  degenerntion  in  slumps,  74 
disease,  influence  in  operations,  30 
tumors,    712.     See   Cancer,    Kncepha- 
loid,  Epithelioma,  Scirrhus,  and  Tu- 
mors 
Malnutrition  a  cause  of  scrofula,  802 
Malplnquet,  treatment  of  bubo,  817 
Maneo,  ligature  of  arteries,  2H5 

caastic  paste,  781 
Manipulation  in  dislocations,  460 

of  femur,  600,  502,  504 
Manuiug,treatment  of  fractured  patella,  44  ft 
Manual  dexterity  in  operation,  27 
Marriage,  question  of,  in  syphilis,  820 
Maxilla.     See  Jnw 
Melanosis  {fAt^a^t  black),  752 
Melanotic  cancer,  765 

sarcoma,  762 
Meningeal  extravasation,  554 

mechanism  of,  553 
Meningitis  (ftr.vi)'^,  a  membrane;  tVt>.  denot- 
ing iufliimuiation),  spinal,  570 
Mental  canses  of  shock.  197 

disturbance  in  cerebral  injury,  519 

in  hydrophobia,  260 
emotion  as  a  predisposing  cause  of  can- 
cer, 760 
power  affected  by  cerebral  injury,  519 
by  spinal  concussion,  565 
Mercier,  treatment  of  air  in  veins,  345 
Mercury  in  acute  inflammation,  149 
in  chronic  inflammation,  157 
in  syphilis,  824^832.  851 

mode  of  administering,  827,  838, 
851 
Metacarpal  bones,  amputation  of,  92 
dislocation  of,  489 
fractures  of,  425 
Metacarpo-phalangealjoints,ampntationat, 
89 
dislocation  of,  490 
Metastatic  abscesses,  167,  697 
Metastasis  (/aits,  signifying  change ;  r^-riijut, 

1  piuce),  141 
Metatarsal  bones,  amputation  of  great  toe, 
100 
amputation  of  little  toe,  102 
dit«location  of.  514 
fracture  of,  406 
MetatarKo  phalangeal  joints,  amputation  at, 

100 
Metatarsus,  amputation  of,  102 
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Methylene,  bichloride  of  as  bd  saffistbetio, 

62 
Middledorpf,   galvanic  oaatery  in   oaeTas, 

904 
Military  Surgery,  results   of  ampatatiODS 
in,  78,  83 

at  hip-joint,  127 

.shoulder  joiat,  100 
of  thigh,  1:^3 
tetanus  in,  877 
Milk,  diagno&is  from  pus,  161 
Moist  gangrene,  646,  650 
Moisture  and  warmth  in  acute  jofiamma- 
tion.  152 
in  chronic  inflammation,  158 
Montgomery,  temperature  in  inflammation, 

137 
Moore,  pathology  of  rodent  ulcer,  860 
Morand,  arrest  of  bseroorrhage,  2b5 
Mortality  after  amputation,  74 

after  operation,  causes  of,  28 
Mortification  (mor«,  death  ;/acto,  I  moke), 

645.     See  Gangrene 
Morton,  use  of  ether  as  an  annsthetio,  41 
Mosquitoes,  bites  of,  254 
Mother's  marks.  901 
Motor  power,  affected  in  spinal  concussion, 

662,  567 
MoDTH,  gangrenous  disease  of,  670 

bceniorrhage  from,  in  fractured  skull, 

537 
scalds  of,  605 
syphilitic  disease  of,  838 

in  children,  860 
wounds  of,  594 
Moxon,  cancer  of  rectum,  777 
Muco-pus,  160 

Mucous     HKHBRAMKS,     inflammation      of, 
secretions  modified  in,  144 
scrofula  in,  799 
syphilis  of,  8:i8 

in  children,  860 
ulcers  on,  190 
Mucous  surfaces,  erysipelas  of,  688 
suppuration  of,  164,  165 
tubercle,  742,  837 
tumor,  737 
Mucus,  diagnosis  from  pus,  161 
Multitoculnr  cysts,  7-4 
Multiple  fracturcB,  3')9 
Mummificiition,  645,  650 
Muscles  nfi'ected  in  spinal  concuss  on,  561, 
567 

in  tetftnus,  878 
injuries  of,  348 
rupture  and  division  of,  348 
abdominal,  626 
aim  and  Fihoiihlcr,  350 
extensor  quadriceps  of  thigh,  349 
rectus  abdominis,  350 
thonicic,  613 
epnsm  of,  after  fracture,  376 
sprains  of,  348 
subcutaneous  section  of,  in  old  disloca* 

tioiis,  466 
syphilitic  disease  of,  843 


MnscLKS  (continued). 

union  of,  849 
Muscular  action  a  canse  of  dislocation,  458 
of  fracture,  357 

of  displacement  in  fracture,  861,  863 
Muscular  tumor,  738 
Muscuto-spiral  nerve,  paralysis  of,  417,561, 

814 
Myelitis,  traumatic  {/Aotxiff  marrow;  iti*, 

denoting  inflammation),  spinal.  o70 
Myeloid,     (jumXoci    marrow ;    tlitt,    form), 

sarcoma,  749 
Myoma  (/aSc*  a  muscle),  738 
Myxoma  (^uf«,  mucuH),  737 
Myxo-cbondroina,  737 
Myxo- sarcoma,  755 

NEVOID  (nxvus;  i7J»c,form). lipoma, 911 
Njivus  (lal.  a  mole),  901 
capillary,  901 
structure  of,  902 
treatment  of,  902,  904 
venous  or  cavernous,  901 
Natus  of  cheek,  907 
of  extremities,  911 
eyelids,  907 
face,  907 
fontanelle,  907 
lips,  907 
neck,  91 1 
nose,  907 
penis,  910 
pudendum,  910 
scalp,  906 
tongue,  910 
trunk,  911 
vulva.  910 
Nails,  diseases  of,  863 
hypertrophy  of.  855 
InflAmmatioo  of  matrix  of,  854 
ingrowing,  854 

syphilitic  disease  of,  836,  854 
Napiform  {naput^  a  turnip ;  format  shape) 

cancer,  762 
Naaol  bones,  fracture  of,  399 
Naval  practice,  tetanus  in,  877 
NiscK,  nsevus  of.  Oil 

phlugmonous  erysipelas  of,  686 
Tesseis  of,  wounded,  330 
Necbosis  (rixjijc.  dead),  645 
in  stumpa,  72 
syphilitic,  841 
of  patella,  446 
Needles,  punctured  wounds  from,  232 

for  sutures,  208 
N6laton.  bu!!et-probe,  244 
diagnostic  line,  434 
splint,  424 

statistics  of  trephining,  559 
wound  of  orbit.  591 
Kkrvks,  contusion  of,  346 
division  of,  347 
fibromata  of,  730 
inflammation  of,  866 
injuries  of,  346 
paralysis  trom  pressure  on,  878,  874 
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pnralysis  from  seotioo  of,  847 

puncture  of*  346 

repair  of,  347 

BectioD  of,  ID  nearalgift,  868,  869 

Id  tetftnae,  881 
state  of,  in  tetanus,  880 
stretching  of,  870 
tumors  on,  738,  871 
Nxava  or   Nerves,  axillary,  injory  of  iu 
redaction   of  old  dislooatioa  of  hu- 
merus, 483 
cerebral,  injuries  of,  661 
circumflex  of  arm,  paralysis  of,  661, 

874 
dental,  treatment  of  neuralgia  of,  868 
fifth,  impaired  Tision  from  injury  of, 
51*3 
section  of,  868 
musculo- spiral,  paralysis  of,  416,  661, 

876 
oculo-pupillary,  678 
phrenic,  injury  of,  561,  597 
pneumogustric,  injury  of,  661 
posterior   interosseous    implicated   in 

fracture,  417 
sciatic,  paralysis  of,  874 
spinal  accessory,  injury  of,  661 
ulnar,  paralysis  of,  561 
Nervous  power  affected  in  spinal  concns* 
aion,  5t)7 
system,  diseases  of,  865 

disorder  of  in  hydrophobia,  260 
influence  of  on  shock,  197 
syphilitic  disease  of,  845 
traumatic  delirium,  199 
tumor,  738 
Neodorter,  application  of  plaster  of  Paris 
bandage,  376,  389 
digital  pressure  on  arteries  in  inflam- 
mation, 151 
temporary  ligature  in  gunshot  wounds, 
246 
Neu&aloia   (nuftr,  a  nerve;   <Zx>«r,  pain), 
865 
causes  of,  866 
diagnosis  of,  867 
facial,  868 

section  of  nerves  in,  868 
situations  of,  866 
symptoms  of,  866 
traunmiic,  809 
treatment  of,  867 
NenritiH  (ytZfn,  a  nerve ;  I'fw,  denoting  in- 

flamnmtion),  865 
Neuroma  (*iu;«,  a  nerve),  738,  871 
trnumiitic,  872 
treatment  of,  872 
Nicotine  in  tetanus,  882 
Nitric  acid,  use  of  in  chancre,  812 

in  neevus,  003 
Nitro-muriatio  acid  in  syphilis,  833 
Nitrous  oxide  as  an  anoasthetic,  51 
Nodes  (Horf//*,  a  knot),  840 
Noli-me-tangere  {Lat.  touch  me  not),  839 
Norris,  statistics  of  ununited  fracture,  894 
VOL.  I.— 60 


Nose,  bleeding  from  in  fracture  of  base  of 
skull.  687 
foreign  bodies  in,  590 
DffiVtts  of,  997 

scrofulous  affections  of,  799 
syphilitic  disease  of,  840 
in  infants,  848 
Nanneley,  classification  of  erysipelas,  676 
resemblance  of  cellulitis  and  erysipelas, 
679 
Nurses,  infection  of  with  syphilis.  848 
Nussbaum,  stretching  of  nerves.  870 

transplantation  of  bone,  898 
Nutmeg  atrophy  of  liver,  120 
Nutrition  of  tissues  modified  by  inflamma- 
tion, 135.  138 
states  of,  favoring  ulceration,  179 

OBESITY,  influence  on  result  of  operation, 
29 
Oblique  fracture,  360.     See  Fracture 
Occipito-frontalis  muscle,  suppuration  un- 
der tendon  of,  580 
Oculo*spinnl  axis,  572 
(Edema   (•[^w,  I   swell)  from  congestion, 
129,  142 
after  fracture,  376 
inflammatory,  of  scrotum,  686 
solid,  142 
(Edematous  erysipelas,  679 

laryngitis,  G89 
(Esophagotomy    {aaophagutt    the     gullet ; 

Ti^»,  I  cutj,612 
(Esophagus,  foreign  bodies  in,  611 

wounds  of,  611 
Olecranon,  fracture  of,  418 
Ollivier  and  t^anson,  wounds  of  heart,  624 
Omentum  protruded,  in  wounds  of  abdo- 
men. 631 
management  of,  633 
Onychia  (oiuf,  a  nail),  854 

syphilitic,  836,  837 
Open  treatment  of  wounds,  220 
Operations,  26 

autesthetics   in,   40.     See  Annsthesia 

and  Antctithptics 
conditions  influencing  success  of,  28 
diet  after,  67 

diphtheritic  inflammation  after,  38 
dressing  of  wound  after,  66 
erysipelatous  infinmmation  afler,  88 
exhautition  after,  37 
gangrene  after,  37 
bmmorrhage  after,  37 

during,  prevention  of,  54 
incisions  for,  54 
influence  of  patient's  health  on,  28 

of  h^'gienic  conditions  on,  31 
internal  iuflummation  after,  38 
objects  of,  26 
performance  of,  54 
preparation  for,  39 
remote  effects  of,  68 
in   scrofulous  and  tuberculous  cases, 

80t5 
septic  disease  after,  88 
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Opkratioms  {continued). 
during  shock,  198 
ehock  after,  86 
sutures  in,  6C 
tetnnus  after,  37 

treatment,  constitutional,  after,  57 
Operative  surgery,  position  of,  26 
Ophthalmoscope  (D<^daXjuDc,  an  eye ;  owviv, 
I   view),  nse   of  in   spinal   injury, 
871 
Opisthotooos    (owiffBtf  backwards;    nlreifl 

stretch).  877 
Opium  iu  gangrene,  655,  657 
in  inflammation,  ISO 
poisoning  by,  diagnosis  of  traumatic 
coma  from,  556 
Orbit,  erysipelas  of,  685 

hemorrhage  into,  in  fractured  skull, 

636 
injuries  of,  591 
Organic  matter  in  atmosphere,  82,  211 
Organs,  internal,  influence  of  state  of  on 
result  of  operations,  80 
suppuration  in,  164 
Os  Calois,  dislocation  of,  514 

fracture  of,  454 
Os  magnum,  dislocation  of,  489 
Oosifying  sarcoma,  751 
Osteitis  (o^tIot,  a  bone;  itis,  denoting  in- 

fliimnmtion),  sypbiliiic,  841 
Osteoid    (97Tioy,  a   bone;   irjo?,  form)   sar- 

coiiMi,  751 
Osteoma  (o<rTfm,a  bone),  736 
Oval-ceiled  sarcoma,  749 
Ovaritis,  syphilitic,  844 
Overcrowding,  eflfects  of,  on  results  of  ope- 
rations, 38 
a  cnuse  of  hospital  gangrene,  668 
Overstimulation  a  predisposing  cause  of  in- 
flammation, 145 
Ovum  flff"ected  with  syphilis,  847 
Oiygen,  use  of,  in  asphyxia,  610 

PACCHIOTTI,  syphilis  from  Taccination, 
821 
Paget,  Sir  James,  blood  in  inflammation, 
1(J3 
constitutional  origin  of  cancer,  770 
degeneration  of  lymph,  194 
direct  union  after  amputation  of  breast, 

192 
fibro-cellular  tumors,  729 
gangrene  from  infl.immation,  661 
bereditarioess  of  cancer,  766 
recurrent  tumors,  714,  748 
repair  of  fractured  bone,  61 
sanguineous  cysts,  725 
secondary  cancerous  deposits,  777 
union  of  divided  tendons.  849 
Pain  in  acute  inflammation,  137 

in  chronic  inflammation,  166 
Painful  subcutaneous  tubercle,  871 
Palate,  injuries  of,  595 
Fallsel,  retJuction  of  dislocated   os  oalcis 

and  scaphoid,  514 
Palmar  arches,  wounds  of,  386 


Pancreatic  sarcoma,  74S 
Papilloma,  741 

Paraltsis  from  compression  of  bnio,  519, 
878 
from  injury  of  spinal  cord,  578,  688, 

873 
from  fracture  of  spine,  588 
from  pressure  on  nerves,  874 
rheumatic,  876 

from  spina)  concussion,  561,  568 
syphilitic,  846 
traumatic,  872 
Parchment  induration,  823 
Par6,    Ambroise,    treatment    of    guD*shot 
wounds,  248 
ligature  of  arteries,  296 
Parkes,  air  of  crowded  buildings,  32 
Parotid  duct,  wound  of,  589 
Passive  inflammation,  144 
Patella,  dislocation  of,  506 
fracture  of,  441 
necrosis  of,  446 
Pellizzari,  syphilitic  inoculation.  820 
pKLvis,  dislocation  of,  493 

fracture  of,  425 
Pelvis  of  kidney,  rupture  of,  G89 
Penis,  chancres  on,  810 
nsevus  of,  910 
wounds  of,  689 
Percbloride   of  iron  in   hemorrhagic  dia- 
thesis, 914 
as  a  hsemostatlo,  291 
in  nievus,  908 
in  varicose  veins,  898 
Percussion  in  ununited  fracture,  807 
Perforating  ulcer  of  foot,  858 
Pericardium,  wounds  of,  623 
Perichondroma,  734 
Perinseum,  laceration  of,  642 

operation  for  rupture  of,  648 
Periosteum,  bruising  uf,  351 
Periostitis    (periosteum;    itis,  denoting  id* 

flammation),  syphilitic,  838 
Peritonitis  (peritoneum;  Hit,  denoting  in- 
flammation), erysipelatous,  691 
traumatic,  036 
Peroneal  artery.     See  Artery, 
Petit,  arrest  of  arterial  hsemorrhage,  2P5 
PuAOBOANA  (fa^rr,  to  eat,  devour),  gin- 
greuous,  8U9 
sloughing,  639     - 
cause-s  of,  008 

constitutional  symptoms  of,  607 
local  signs  of,  667 
treatment  of,  668 
Phagedsenic  chancre.  809 

treatment  of,  818,  814 
Pharyngotomy  (^pu7.£,tbe  pharynx;   ti'juw, 

I  cut),  012 
Pharynx,  foreign  bodies  in,  611 
injuries  of,  5^15,  611 
scalds  of,  005 
syphilitic  disease  of,  838 
Phillips,  scrofula.  801,  802 
Phimosis  with  chancre,  treatment  of.  812, 
813 


INDEX 


939 


Pblrbitis  (^Xi^,  a  vein  ;  itist  denoting  in- 
flammation). 892 
connection  of  pycDmia  with,  702 
diagnosis  from  erysipelas,  680 

from  lymphatitia,  884 
diffuse,  894 
embolic,  892 
idiopathio,  892 
pathology  of,  892 
secondary  haemorrbage  ftom,  816 
symptoms  of,  893 
traumalio,  892 
treatment  of,  894.  895 
Phlegmonous  (^xtyfAahwy  I   am  heated  or 
inflamed),  abscess^  1G6 
erysipelas,  677 
of  head,  685 
of  tips  and  face,  685 
inflammation,  144 
Phrenio  nerTe,  injury  of,  561,  596 
Physical  impression,  shock  from,  180 
Pirogoff'e  amputation  of  foot,  108 
Pisiform  bone,  dislocation  of,  490 
Plantar  arteries,  wounds  of,  889 
Plasters,  209 
Plaster  of  Paris  bandage,  874 

Bavarian  method  of  applying,  875 
Neudorfer's  method  of  applying,  874, 
889 
Plastic  (WKaavm,  I  form)  lymph.  192 

operations  on  contracted  oicutrtces,  274 
on  perinnum,  643 
pLKt;RA»  accumulation  of  air  in,  615 

eztraTasation  of  blood  into,  615,  621 
Pleurisy  in  wound  of  cheat,  617 
Plexiform  angioma,  739 
Pnenmocele   {mtufAm,   the    lang;    aqX*,    a 

tumor).  622 
Pneumogastric  nerve,  eS'oct  of  injury  of,  561 
Pnkouohia,  congestive,  155 
in  cut  throat,  598 
from  foreign  bodies,  601 
traumatic,  616 
Pneantothorax    (imC/tM,  wind;    6mf»(,    the 

chest),  615 
Pointing  of  abscesses,  166 
Poisoned  wounds,  251 
Poisons,  morbid,  causing  inflammation,  146 

specific,  causing  gangrene,  6*17 
Poland,  statisiios  of  tetanus,  877,  878 
Polypus.  742.  743      • 
Porter,  chloroform  and  ether  as  ansssthe- 

tics,  50 
Position  of  part  after  operation,  57 

in  inflammation,  152 
Potassa  fusa  in  chronic  abscess,  172 
Pott's  fracture,  451 
Poultices,  152 

Pravai,  injection  of  perchloride  of  iron,  898 
Pregnancy,  influence  on  union  of  fracture, 

393 
Pressure  in  aneurism.     See  Compression 
in  cancer,  782 

inflammation,  acute,  151 

chrouic,  160 
hnmorrbage,  292 


Pressure  (^eontinued)^ 

in  sinuses,  178 
Pressure-efl'ects  of  abscess,  168 
Primary  adhesion,  192 

and  secondary  amputations,  81 

bubo,  816 

syphilis,  819 
Projectiles,  direction  and  force  of,  236 
Proliferous  {proUi,  a  progeny;  fero,  1  bear) 

cysts,  724 
Provisional  callus,  864,  866 
Psammoma  (^djujuoci  sand).  764 
Pubic  dislocation  of  thigh-bone,  497 

symphysis,  dislocation  of,  498 
Pudenda,  chancre  of.  810 

erysipelas  of,  687 

nsavus  of,  910 
Puerperal  abscess,  166 
Pulpy  gangrene,  666 
Punctiform  melanosiB.  752 
Punctured  fracture  of  skull,  541 
trephining  for,  545 

wounds,  232 

of  arteries,  289 
of  nerves.  346 
Punctures  in  inflammation,  150 
Purgatives  in  acute  inflammation,  149 

ill  chronic  inflammation,  158 
Purulent  deposits,  697 

exudation  or  secretion,  165 

ulcer,  187 
Poa,  characters  of,  1 60 

diagnosis  of,  161 

formation  of,  162 

5r«'Suppuration. 
Pustules,  syphilitic,  836 
Putrescent  animal  matter,  wounds  inocu- 
lated with,  264 
Ptjeuia  (iruo«,  pus:  aTfjut,  blood),  692 

blood  poisoning  in.  705 

a  cause  of  death  after  amputation,  76 
after  operation,  38,  692 

causes  of,  692 

diagnosis  of,  669 

from  inflammation  of  lymphatics, 
884 

ichorrhsemia  or  septicosmia  in,  705 

joints  affected  in,  697,  709 

in  injuries  of  head,  523 
treatment  of.  628 

lenoocytosis  in,  700,  701 

pathology  of,  700 

phenomena  of,  693 

post-mortem  appearances  in,  708 

prognosis  of,  7<'0 

purulent  deposits  in,  697 

pus-cells  in,  161 

symptoms  of,  694 

temperature  in,  694 

thrombosis  and  embolism  in,  701 

treatment  of,  710 
Pyogenic   (irun,   pus ;    >«>va«,   I    produce) 

counter-irritants,  159 
Pyogenesis  (wow,  pus;  ytnam,  I  produce), 

162 
Pyrexia  (wSp,  fire;  f^ic.  a  holding),  188 
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QUADRICEPS  extensor  of  thigh,  roptare 
of,  849 
(juilled  suture,  209 

RABID  animals,  bites  of,  257.    Set  By 
dropfaobia 
Rnhiea  in  the  dog,  260 
Racemose  adenomata,  743 
Radial  artery.     See  Artery,  radial 
Radius,  dislocation  of,  484 

fracture  of,  420 
Railwaj  coUisions,  concussion  of  spine  in, 
661,  664 
twists  or  wrenches  of  spine  in,  680 
Rattlesnake  bites,  256 
Re-aotion  in  burns,  269 
Re-nctionarj  hiemorrhage,  816 
Rebreaking  bones,  890 
Recamier,  compression  in  cancer,  782 
Rectangular  flnp,  66 
Rectum,  foreign  bodies  in,  641 
Rectus  abdominis  muscle,  laceration  of,  850 
Recurrent  fibroid  tumors,  748 

hsemorrhnge,  814 
Redness  in  acute  inflammation,  186 

in  chronic  inflammation,  156 
Reduction  of  dislocation,  468 
of  fracture,  368 

compound  fracture,  3^6 
Remote  effects  of  injury,  201 
of  major  operations,  68 
Rendle,   apparatus    for   aitminiateriog    bi- 

cbloiide  of  methylene,  62 
Repair,  process  of,  190 
of  ulcers,  182 

See  nlso  the  various  tissues  and  organs 
Resection,     Sre  Kxcision 
Retsolution  of  influromation,  141 
Respirtttion,  artificial,  008 
Rest,  in  inflammation,  152 
Retention  of  urine.     See  Urine 
Retntction  of  divided  arteries,  286 
Retractors  in  amputation,  08 
Reverdin's  process  of  skin-grafting,  185 
Rheumatic  paralysis,  876 
Rheuiitntism,  diagnosis  from  pyssmia,  699 

from  spinal  concussion,  673 
Ribs,  frnctures  of,  403 
Richardson,    method   of  local  aniesthesia, 
58 
bellows  for  artificial  respiration,  608 
Ricord  on  infantile  syphili",  848 
on  inoculation  of  chancre,  807 
virulent  bubo,  816 
Risus  sftfdonicus,  878 
Robert,  watery  dii^charge  from  skull,  637 
Rodent  ulcer.  868 
diagnosis  of,  800 
pathology  of,  800 
symptoms  of,  860 
treatment  of,  802 
Roseola,  syphilitic,  836 
Rotntory,  displncement  in  fraotnre,  362 
Round-celled  sarcoma,  large,  751 

■small,  740 
Rou9seI,  transfusion  of  blood,  288  I 


Rupture  of  abdominal  viscera,  626 
arteries,  279,  879 
bladder,  637 
heart,  626 
intestines.  629 
kidneys,  629 
liver,  628,  629 
lung,  614 

muscles  and  tendons,  848 
spleen,  6:^9 
stomach,  629 
ureter,  639 

SACRO-ILIAC  ARTICULATION,  dlslooft- 
tion  of,  493 
Sacrum,  fracture  of,  426 
Salicylic  acid  as  an  antiseptic,  219 
Salivary  fistula,  689 
Salter's  swing-box,  448 
Sanderson,  Dr.  Burden,  infective  discuci, 
664,  666 
pathology  of  suppuration,  162 
rabies  in  the  dog,  260 
septicsemia,  706 
Sands,  section  of  brachial  plexus,  869 
Sanguineous  cysts,  726 
Santous  pus,  1 60 

Sarcocele  (o-i^^,  flesh;  aiiXa,  a  tumor),  syph- 
ilitic, 843 
tubercular  syphilitic.  848 
Sabooma  (»f(,  flesh),  746 
albuminous,  749 
alveolar,  751 
encephaloid,  746 
fasciculated,  747 
giant-celled,  749 
granulation,  746 
melanotic.  752,  864 
mixed,  765 
myeloid,  749 

ossifying  and  osteoid,  761 
oval-celled,  749 
pancreatic,  743 
round-celled,  large,  751 

small,  746 
spindle-celled,  747 
varieties  of,  746 
Sarcomatous  blood-cysts,  754 
Sarsaparilla  in  chronic  inflammalioo,  168 
in  scrofula,  805 
syphilis,  833    ' 
Savory,  pysemic  abscesses,  705 
Saw,  amputating,  64 
application  of,  68 
Hey's,  544 
Scabbing,  191 
Scalds,  260.     Sfe  Bum 

of  mouth  and  throat,  606 
SOALP,  contusion  of,  528 

extravasation  under,  629 
injuries  of,  6'J8 
Dsevus  of,  906 
wounds  of,  530 
Scalpels  for  amputating,  OS 
Scaphoid  bonr,  dislocation  of,  514 
fractures  of.  456 
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Scapula,  Jisloontion  of,  474 

fractures  of,  409 
Sear.     See  Cicatrix 

Sciatic  nerve,  traumatic  paralysis  of,  874 
Scirrhous  wart.  864 
SciRRHVs  (ffKijJ/sc,  n  hard  swelling),  766 

oharnctem  of,  IHO 

diagnosis  of,  7(>5 

secondary  deports  from,  761 

structure  of,  761 
SCBOFIFLA  {serofa,  a  pow),  797 

in  bones  nnd  joints,  800 

causes  of,  802 

in  fclandular  orgnns,  800 

inflRmmntion  modified  by,  798 

In  mucous  membrane,  799 

operations  in,  806 

in  skin,  7!^9 

treatment  of,  803 
Scrofulous  diathesis,  797 

disease  of  stumps,  74 

lupus,  866 

temperament,  798 
ScBOTUM.  elephantiasis  of,  888 

erysipelas  of,  686 

inflammatory  oedema  of,  686 
Seat  of  amputations,  influence  on  mortality, 

78 
Sebaceous  tumors,  719 
Secondaby  abscesses,  G97 

adhesion,  194 

asphyxia,  610 

amputation,  81 

deposits  of  cancer,  77G.     jS'«e  Cancer 

fever,  199 

faeemorrh.ige,  316.     See  Hsemorrbage 

syphilis,    819,828.     S'f  Syphilis 
Secretions,  changes  of,  in  acute  inflamma- 
tion, l')4 

in  chronic  inflttmmation,  166 

purulent,  178 

of  wounds,  free  exit  of,  220 
Semilunar  bone,  di^locntion  of,  490 
St-mi-matignant  tumors,  716 
Senile  gangrene,  649.     Sfc  Gangrene 
Sensation,    affected    in    spinal   concuBsion, 
668 

modified  by  inflammation,  187 
Senses,  special,  affected  in  concussion  of 

spine,  666 
Sensibility,  excessive,  in  hydrophobia,  260 
Separation,  line  of.  in  gangrene,  652 
Septic  disease,  effects  of  emanations  of,  84 

a  cause  of  death  after  operations,  38 

influence  on  mortality  after  amputa- 
tiona,  76,  78 
Septic  matter,  diseases  arising  from  absorp* 

lion  of,  664 
Septio  virus,  symptoms  produced  by,  264 
Septicemia  {e^vat,  I  putrefy;  aTf*ttt  blood), 

700,  7U4 
Septum  of  nose,  fracture  of,  399 
)Sero-pu8,  160 
Serous  cysts,  718,  723 
Serous  membranes,  erysipelas  of,  691 

inflammation  of,  143,  166 


Serpiginous  ulcer  of  bone,  842 

Serrefine.  209 

Serum,  effusion  of,  142 

turbid,  diagnosis  from  pus,  161 
Seton  in  chronic  abscess,  173 
in  chronic  infiammatioo,  169 
false  joint,  396 
sinus,  178 
Seutin's  treatment  of  fracture  by  starched 

bandage,  371 
Sex,  influence  of,  on  dislocations,  467 
fractures,  858 
varix.  896 
Sharpe.  ligature  of  arteries,  296 
Shells,  injuries  from,  236,  239 
Shock,  196 

causes  of,  197 
chloroform  in,  46 
in  cun-fhot  wounds.  239 
influence  on  mortality  after  amputa* 
tions,  76 
operations,  86 
operation  during,  198 
symptoms  of,  197 
treatment  of,  198 
Shot,  injuries  by,  235 
Sroitldkb  JOINT,  amputation  at,  96 
dislocations  of,  474 
fractures  near,  409 
gun-shot  wounds  of.  260 
rupture  of  muscles  or  tendons  of,  350 
Sibley,  age  of  cancer  pnticnts,  766 
'  Sight  affected  by  indirect  injury,  593 
I  by  spinal  concuHHion,  566,  570 

Sigmund,  subcutaneous  injection  of  mercury 
j  in  syphilis.  836 

'  Silk,  ligatures  of,  804 
Silvester's  method  of  artificial  respiration, 
j  609 

Simon  on  temperature  in  inflammation,  137 
I  on  tubercle.  800 

Simple  chancre,  809,  813 
I  frscture,  369.     Sre  Fracture 

I  Simpson,  Sir  .Tames,  acupressure,  309 
:  coccydynia,  427 

I  statistics  of  mortality  after  amputa- 

I  tions,  84 

Sinus,  178 
Skin,  cancer  of,  863 

oheloid  disease  of,  856 
diseases  of  appendnges  of.  852 
fibro  vascular  tumors  of,  855 
scrofula  of.  799 
syphilitic  diseases  of,  835 

in  infants.  849 
tumors  and  ulcers  of,  856 
Skin-grafting,  185 
Skcll,  bending  of  bones  of,  632 
contusion  of,  632 
extravasation  in,  652 
foreign  bodies  in,  649,  661 
fractures  of,  632 
of  base  of,  634 

hemorrhage  in,  536 
treatment  of.  640 
vomiting  of  blood  in,  637 
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Skull,  fraotares  of  (continued). 

watery  fluid  dinobarged  in,  687 
by  coDtrecoupr  533 

mecbuDiBm  of,  686 
depressed,  540 

diagnosis  of*  640 
with  injurj  of  spine,  648 
symptoms  of,  648 
treatment  of«  544 
Tarietiefl  of,  640 
wound  of  dura  mater  In,  643 
punctured,  541 

treatment  of,  646 
simple,  583 
rei^ults  of.  548 
trepliining  the.     See  Trephining 
Slough  of  contused  or  lacerated  wound,  224 
SLouoHma  of  cancer.  760 
chancre.  809,  810,  814 
pbagedoena,  666 
nicer,  189 
Slugs,  injuries  from,  236 
Smith,  Nftthnn,  reduction  bj  manipulation 

advocated  by,  497 
Smith,  K.  W.,  neuroma,  871 

intracapsuliir  fracture  of  neck  of  ha- 

merns,  4 1 3 
fracture  of  lower  end  of  radius,  420, 

422,  423 
fracture  of  neck  of  thigh-bone,  480 
Smith.  S.,  amputation  at  the  knee,  118 
Snakk-bites.  255 
effects  of,  253 
treatment  of,  266 
Soden,  partial  dislocation  of  shoalder,  478 
Soft  cancer,  765 

chancre,  809 
Softening  of  brain  from  inflammation,  144 

of  spinal  cord,  562,  570 
Spasm  of  muscles  iifter  fractnre,  376 
Speoce,  fracture  of  neck  of  scapula,  41 1 

modiflcntion  of  Teale's  amputation,  67 
Sphacelation  {fffamXoi,  gangrene),  045 
Spinal  cord,  concussion  of,  660 
from  direct  violence,  661 
causes  of  death  in,  560 
parnlysis  from,  562 
recovery  from.  563 
softening  of  cord  in,  662 
spine  injured  in,  563 
symptoms  of,  primary,  661 
secondury,  562 
.  from  indirect  violence,  564 
dinKnusis  of,  573 
meningitis  from,  570 
myelitis  from,  670 
progress  of  symptoms  in,  669 
secondary  effects  of,  565 
softening  in,  570 
prognosis  of,  574 
trentment  of,  576 
effect  of  slight  blows  on,  664 
bvcmurrhitge  into,  663 
impnired  virion  from  injury  of,  670 
inflammation  of,  5t}2 
laceration  of  membranes  of,  662 


Spinal  cobd  (eoniinued). 

paralysis  from  injury  of,  872,  878 

pathology  of,  in  tetunus,  860 

softening  of,  662,  670 

wounds  of.  678 
Spindle- celled  sarcoma,  747 
Spink,  dislocations  of,  586 

fractures  of,  582 

prognosis  of,  683 

signs  and  symptoms  of,  582 

treatment  of,  584 

injuries  of,  560 

complicating  ooncasston  of  cord. 

563 
complicating    fraetare    of  skoll, 
648 

trephining  the,  684 

twists,  sprains,  or  wrenchea  of,  680 
Spleen,  laceration  of,  629 

atate  of,  in  pysomia,  709 

syfibilitio  disease  of,  845 
Splinters  of  bone  in  gun-shot  vounds,  244 

projected,  injury  by,  286 
Splints,  370 

bracketed,  438 

Dupuytren's,  468 

Gordon's,  425 

Hamilton's  double  thigh,  489 

Listen's,  437 

Manning's,  444 

Mclntyre's,  447 

N^laton's,  425 

pistol,  424 

rack  and  pinion,  462 
Spongy  exostoses,  786 
Spontaneous  dislocation,  457 

fractnre,  358 

gangrene,  649 
Spbains  of  joints,  851 

of  muscles  or  tendons,  848 
spine,  680 
Spurious  keloid,  223 
Squamous  syphilide,  836 
Stagnation  of  blood,  129 
Stanley,  syphilitic  caries.  842 
Starched  bnadage  in  fractures,  871 

application  to  fractured  leg,  447 
thigh,  439 
Sternum,  frnctures  of,  405 
Sthenic     (<rdif»c.     strength),    inflammatory 
fever,  138 

treatment  of,  146 
Stimulants  in  low  inflammations,  165 
Stings  of  insects,  254 

Stomach,  irritability  of  after   oblorofurm, 
47 

rupture  of,  629 
Stomatitis    (tr-rf/ua,  a   mouth;  i7u  denoting 
inflammation),  gangrenous,  070 

syphilitic  in  children,  860 
Strains.     See  Sprains 
Strangulation,  204 

gangrene  from,  651 
Stratiform  melanotia,  762 
Stretching  of  nerves,  810 
Striclier,  pathology  of  iuflammfttioD,  186 
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Stroma  of  eaooer,  767 
Struma.  Sn  ScrofaU. 
Strumous  disease  of  stumps,  74 

enlargement  of  glands,  886 

iDflammatioD,  144 

lupus,  856 
Stchps,  aneurism  of,  78 

couioal  or  sugar-loaf,  72 

dressing  of,  69 

fatty  degeueration  of,  74 

fracture  of,  881 

mnlignant  degeneration  of,  74 

nccrusis  of,  72 

painful  and  spasmodic,  73 

secoudary  iitemorrbage  ftrom,  818 

structure  of,  71 

strumous  degeneration  of,  74 
Styptic  (rrufw,  I  contract)  colloid,  210 
Styptics,  in  hEomorrliBge,  291 
Subacute  inflammation,  144 
Subaponeurotic  oepbalhsematoma,  629 
Subastragaloid  amputation,  110 
Subclavian  artery.     Set  Artery. 

vein,  wound  of,  881 
SubclaTicuiur  dislocation  of  shoulder,  476 
Subcoracoid  dislocation  of  shoulder,  475 
Subcranial  suppuration,  622 
Subcutaneous  injection  in  neuralgia,  867 

of  mercury  in  syphilis,  884 

ntevi,  901 

eeciioD  in  dislocations,  466 
of  varicose  veins,  897 

tubercle,  painful,  871 
Subglenoid  dislocation  of  shoulder,  477 
Subluxation  {tub,  under;  luxo,  I  dislocate), 
of  lower  jaw,  470 

of  knee,  608 
Submaxillary  region,  diffuse  cellulitis  of, 

686 
Subpectoral  abscess,  613 
Subpericranial  cephalbmmatomft,  629 
Subspinous  dislocation  of  hip,  498 

of  shoulder,  477 
Suction- trochar,  169 
Sugar-loaf  stumps,  72 
Sulphide  of  calcium  in  scrofula,  806 
Sulphuric  ncid  in  cancer,  780 
Suppuration  (tuppuro^  1   turn  into  pus), 
160.     See  Abscess  and  Pus 

in  chronic  inflammations,  166 

circumstances  influencing,  168 

duration  of,  164 

relation  of  to  tissue-cbanges,  168 

symptoms  of,  164 

treatment  of,  170 
SuppuBATioN  in  bums,  270 

cerebral,  622 

intracranial,  622 

treatment  of,  526 

intrameningeal,  522 

in  joints,  868,  864 

subcranial,  522 

under  pericranial  aponeurosis,  681 
Suppurative  inflammation,  142 
Supraspinous  dislocation  of  hip,  604 
Surgeon,  duty  of,  in  regard  to  operations,  89 


Surgery,  operative,  present  position  of,  26 

scientific,  condition  of,  27 
Surgical  fever,  189 

diagnosis  from  pyssmia,  699 
operations,  objects  of,  25.     See  Opera- 
tions. 
SuTCBKS,  66,  207 

in  amputation.  70 
continuous,  208 
figure-of-8,  209 
interrupted,  208 
materials  for,  207 
quilled,  208 

in  wounded  Intestine,  684 
Swelling  in  acute  inflammation.  186 

in  chronic  inflammation,  166 
Swing-box,  Salter's,  448 
Syme's  amputation  of  foot,  106 

treatment  of  difi^used  traumatic  aneu- 
rism, 838 
appearances  in  dislocation  of  hip  joint, 
495 
Symphysis  pubis,  dislocation  of,  493 
Symptomatic  fever,  138 
Syncope  from  chloroform,  48 
Syphilides,  835 
Syphilis  (etym.  uncertain),  806,  818 

commoiiicuted  by  inoculation  on  fingers, 
828 
by  vnccination,  821 
constitutional  manifestations  of,  828 
contagious  cbnrncter  of,  820 
diagnosis  from  lupus,  857 

from  rodent  ulcer,  860 
incubation  of,  821 
indolent  bubo  in,  824 
indurated    or    Hunterian   chancre  In, 

822.     See  Chancre 
induration  in,  823 
infantile,  847 

communication  of,  847 
symptoms  of,  848 
treatment  of,  851 
infection  of,  808 

marriage  of  persons  affected  with,  820 
origin  of,  820 
primary,  819 
progress  of,  822 
secondary,  819,828 

circumstances     influencing    pro- 
gress of,  8H0 
local  manifestations  of,  836 
mercury  in,  8i2 
phenomena  of,  880 
treatment  of,  831 
tertiary,  819 
transmissibility  of,  820 
treatment  of,  824 
mercurial,  825 
non -mercurial,  824 
visceral,  844 
Stphilitic  alopecia,  836 
boils,  836 
caries,  841 
condylomata,  837 
disease  of  bones,  841 
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Stpbiutio  disease  (^continued). 

of  brain*  846 

hair  and  nails,  886 

faenrt  and  arteries,  845 

larynx,  839 

lipa,  838 

liver,  846 

lungs,  845 

mouth,  838 

mucous  membranes,  888 
in  infants,  849 

muscles  and  tendons,  843 

nervous  system,  845 

nose,  840 

in  infants,  849 

pharynx,  888 

skin,  833 

In  infants,  850 

testis,  843 

throat,  839 

tongue,  838 

of  viscera,  844 
epilepsy,  846 
exoresoences,  837 
gummatn,  844 
iritis,  840 
keratitis,  850 
lupus,  856 

mucous  tubercle,  838 
necrosis,  841 
nodes.  840 
onychia,  836 
osteitis,  841 
ovaritis,  844 
parulyais,  845 
periostitis,  840 
pustules.  836 
roseola,  835 
snrcocele,  843 
squnmce.  885 
stomaiitts,  849 
teeth,  849 
tahercleH.  83B.  838 
ulcere,  836,  838 
vegetations,  837 
ve^iclefi.  836 
wnrts,  837 
Syphilo-dermata  {SyphiHs;  3i>f»a,  the  skin), 
835 

TAN.IORE  pin,  257 
Tapping  nbscesses,  172 
Taroi.tula,  bite  of,  254 
Tarsus,  amputation  through,  104 
dislocations  of,  51 1,  514 
fractures  of,  454,  45G 
Teale'e  amputation  by  rectangular  flap,  66, 
92,  116 
restoration  of  loirer  lip,  274 
treatment  of  lacerated  urethra,  641 
Teeth,  syphilitic  affection  of,  849 
Teevan,  experiments  in  fracture  of  skull, 

541 
Telangiectasis  (tiX«c,  end  or  termination; 
iyyttoff   a  vessel ;    Ixtiivm,  1   stretch 
out),  739 


Temperament,  scrofulcas.  798 
Temperature  in  ncule  inflammation.  137 

ID  chronic  inflammation,  156 

high,  a  contra- indication  to  operation, 
29 

in  pytemia,  694 

spinal  concussion,  662.  568 

vrounds  of  spinal  cord,  579 

Temporal  artery,  traumatic  aneurism  of, 

330 
Tendo  Acbillis,  treatment  of  rapture  of,  34*J 
Tbmi»om8,  division  of,  348 

injuries  of,  348 

rupture  of,  348 

sprains  of,  848 

syphilitic  disease  of,  848 

union  of,  349 

of  upper  limb,  injuries  of,  850 
Tertiary  syphilis,  819,  828 
Testis,  self-removal  of,  C39 

syphilitic  disease  of,  843 
Tktahvs  (n.^,  1  stretch),  875 

a  cauAC  of  death  in  operations,  37 

causes  of,  876 

forms  of,  878 

idiopathic,  876 

in  military  practice,  877 

pathology  of,  879 

period  of  occurrence  of,  877 

symptoms  of,  878 

traumatic,  875 

treatment  of,  881 
Theodoric,  spongia  sumniferarecommen<le<l 

by,  40 
Thermic  cautery  in  ntevus,  904 
Thiersch,  origin  of  cancer,  758 

salicylic  ncid  as  an  antiseptic,  219 
Thigh,  amputation  of,  120 

arteries  of.     See  Artery,  femoral 

gun-shot  wounds  of,  247,  248 
Thigh  bone.     See  Femur 
Thomas,  percussion  in  anuniled  fractures, 

397 
Thomas,  treatment  of  compound  fracture  of 

lower  jaw,  401 
Thorax.     See  Chest 
Throat,  syphilitic  disease  of,  839 

wounds  of,  595 
Thrombosis  (Bfi/jtBoe,  a  clot  of  blood),  Tot, 
892 

gangrene  from,  648 
Thrombus  (8^^0D(,a  clot  of  blood),  forma- 
tion of,  701,  892. 

changes  in,  703 
Thumb,  amputation  of.  91 

dislocations  of,  491 
Thyroid,  dislocations  of  femur,  497,  otil 
Tibia,  dislocation  of,  508 

fractures  of,  446 
compound,  449 
Tibial  artery.     See  Artery,  tibial 
Tic,  869 
Tissues,  changes  in  inflammation,  135 

typical  characters  of,  716 
Toe-nail,  hypertrophy  of,  866 

ingrowing  of,  854 
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Toes,  Ampatntiona  of,  100 

dislocations  of,  616 
ToNOUB.  cbanores  on,  828 

nsBToa  of,  910 

syphilitic  disease  of,  888 

wounds  of,  695 
Tonsils,  affected  in  scrofala,  800 
Torsion  of  arteries,  293 

compared  with  Ugatore,  294 
Touch,  impairment  of  in  spinal  cononsaion, 

666 
Tourniquet  in  amputation,  69 

in  dislocation,  461 

in  haemorrhage,  291 
Tbaouia,  foreign  bodies  in,  600 

pressure  on  by  dislocated  clavicle,  473 

wounds  of,  597 
Tracheotomy  {rpaxtTa    the  trnchea;  ti^t*. 

1  cut),  for  foreign  bodies,  608 
Transfusion  of  blood.  282.  283 
Transparency,  loss  of  in  inflammation,  143 
Transplantation  of  cuticle,  185 
Transverse  fractures,  360 
Traumatic  (rfov/Att,  a  wound)  Aneurism,  823 
See  Aneurism  and  Arteries 

arnchnitis,  522 

arthritis,  863 

delirium,  199 

emphysema  of  abdomen,  680 
of  chest,  625 

empyema,  617 

encephalitis,  620 

treatment  of,  626 

fever,  199 

gangrene,  224,  645.     See  Gangrene 

neuralgia,  869 

neuromata,  872 

paralysis,  872 

peritonitis,  636 

phlebitis.  892 

pleurisy,  617 

pneumonia.  617 

pneumothorax,  616 

tetanus,  875.     See  Tetanus 
Travers,  effect  of  sewing  wounded  intestine, 
635 

formntion  of  vessels  in  lymph,  198 

ligature  of  arteries,  803,  SOU 
Tbephininq  the  slcall,  557 

for  extravasated  blood,  556 
in  fracture,  644 
for  pus  in  skull,  626 
results  of,  558 

the  spine,  584 
Trismus  (tm'^o,  I  grind  the  teeth),  neona- 
torum, 876 
Trochanter,  great,  fracture  of,  435 
Trochanters,  amputation  through,  122 
Trochnr,  suction,  169 
Trousseau's  ad^nie,  887 
Trunk,  nieTi  on,  911 
TUBBRCLB,  797,  800 

causes  of,  801 

diagnosis  of  from  pus,  161 

inoculabtlity  of,  802 

treatment  of,  803 


TuBBRCLB,  mucous,  742,  887 

painful  subcutaneous,  782,  871 

sypbilttic,  836 

of  mucous  membranes,  888 
Tubercular  syphilitic  sarcooele,  848 
Tuberiform  melanosis.  762 
Tubular  adenomata,  743 
Tumors,  711 

adipose,  727 

areolar,  728 

ntberomatouB,  719 

benign,  712 

bony,  735 

oanoerous.     See  Cancer 

cartilaginous,  733 

classification  of,  712.  714 

colloid.     See  Cancer  and  Colloid 

cystic,  718.     5^;  Cystic  Tumors 

desmoid,  728,  730 

diagnosis  from  abscess,  168 

enchondromatous.     See  Enchondroma 

encysted,  719.     *Se«  Cystic  Tumors 

epitheliomatouB      See  Bpitheliuma 

erectile,  901.     See  Ntevus 

excision  of,  794 

fatty,  727.     See  Fatty  Tumors 

fibro  cellular,  728,  729 

fibrocystic      See  Fibro-cystic  Tumors 

fibroid,  728,  730 
recurrent,  747 
of  uterus.  782 

fibro-plastio,  747 

fibrous.  728 

glandular,  748 

innocent,  712 

lymphatic,  789 

malignant,  712.     5«<  Cancer  and  Epi- 
thelioma 
general  signs  of,  718 

melanotic.     See  Melanosis 

mucous.  737 

muscular,  788 

myeloid.     See  Myeloid  Tumors 

nervous.  738 

non-malignant,  712 

sarcomatous.     See  Sarcoma 

scirrhous.     See  Cancer  and  Scirrhus 

sebaceous.     See  Sebaceous  Tumors 

semi-malignant,  715 

of  skin,  855 

vascular,  764 

warty,  837 
Twisted  suture.  209 
Twists  of  spine,  580 

Tympanitic  (rv/xwam.  a  drum)  abscess,  107 
Tyndall.  atmosptieric  duHt,  82,  213 
Typhoid  fever,  diagnosis  from  py»mia,  699 

ULCER,  callous.  187 
cicatrisation  of,  183 
granulation  of,  182 
healthy,  187 
htemorrhagio,  189 
Indolent,  187 
inflamed,  188 
irriuble.  188 


2    Henbt  C.  Lea's  Son  &  Co.'s  Publications — (Am,  Jounu  Med,  Sci.). 

their  liigh  professional  standing. 

THE  AMERICAN  JOORNAL  OF  THE  MEDICAL  SCIEKCES, 

Edited  by  I.  MINIS  HAYS,  M.D., 
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uuwbere  Boch  a  repertory  of  able  original  articles,  ifed.  LUeraturr  lain. 
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Dcpiirtiucni  und  dovotod  to  the  puhlislting  of  hookfi.  Witli  tlic  intTcufod  propfss  of 
writ'iu'*^,  howevur,  this  wii«  found  inHutliriout,  nnd  ^anie  yvan  since  anothiT  |>L'riodii*ul, 
kuown  Hs  the  "  Mo.nthly  Auhtkact/*  wii5  started,  and  wiis  furnished  at  a  moderate 
prioe  to  subscribers  to  the  "Amkricas  JotitNAt.*'  These  two  monthlies  huvt  beeji 
consolidated,  under  the  title  of  *'Thk  Meiiical  Nkws  axi>  Abstract,**  and  are 
fumi^ihed  free  of  charge  in  eonnoi^tion  with  the  "Amkuicak  Jot'RNAl»" 

The  "Nkwb  and  AnbTUACT"  consists  of  64  pages  monthly,  in  a  neat  coYisr.  It 
I'ontain^'  a  C'limcal  Df.pakjmk.nt  in  which  will  be  cuntiuued  the  scriey  of  Okiuinal 
Amkiucan  Clinical  LKcrnitK*,  by  gentlenn-n  of  the  hi^beAt  reputation  through- 
out the  United  States,  together  with  a  choice  selection  of  foreign  Lectures  and 
llospital  Notes  and  Glejinings.  Theii  follows  the  Monthly  Ab6Tuact,  systouiuti- 
cally  arranged  and  classified,  and  prenentinf^  tire  or  six  hundred  articles  yearly ;  and 
each  nuinbt^r  concludes  irith  an  Khitouial  and  a  Xkws  Dkpaktmknt,  giving  cur- 
rent  pnifet'sional  intelligv^nce,  doinvsiic  niid  foreign,  the  whole  fully  indexed  at  the  close 
of  each  volume,  rendering  it  of  permanent  vulue  for  reference. 

As  stated  above,  the  subscription  price  to  the  '*Nkwb  axi>  Abstract*'  is  Two 
Dollars  and  a  Half  per  annum,  invariiibly  in  Advance,  at  which  rste  it  ranks  ns  one 
of  the  cheapest  medieiil  periodicals  in  the  country.  But  it  is  also  Airnisbcd,  free  nt 
all  charge,  in  commutation  with  the  **  Ameiucan  Joi-knal  of  the  Medical 
SciKNCKf,"  to  all  who  remit  Fivk  Dollar**  in  advance,  thus  giving  to  the  subseril>or, 
for  thai  very  moderate  sum,  ii  complete  recoi-d  of  medical  progress  tliroughout  the 
■world,  in  the  compass  of  about  two  thousand  large  octavo  pages. 

In  this  cfTort  to  furnish  so  large  an  amount  of  practical  information  at  a  price  so  un- 
preeedentedly  low,  and  thus  place  it  within  the  reach  of  every  member  of  the  profes- 
sion, the  puldishers  confidently  anticipate  the  friendly  aid  of  all  who  feel  an  interest  in 
the  diDSi'iuiuution  of  ^ound  medical  literature.     They  tntfjt,  especially,  that  the  sub- 

ribers  to  the  "Amekican  Mkdical  Jocknal,"  will  call  the  iittention  of  their 
Acquaintances  to  the  advantages  thus  ollereil,  and  that  they  will  bo  sustained  in  the 
endeavor  to  permanently  eatablish  medical  periodical  literature  on  a  footing  of  cbeap- 
De*8  never  heretofore  utrcmptcd. 

PEEMIUM  rOK  OBTAIMIMO  NEW  SUBBCBIBEfiS  TO  THE  "JOmiNAL." 

Any  gentleman  who  will  remit  the  amount  for  two  Dubv<*riptions  for  I88I,  one  of 
wliich  ut  least  must  be  for  a  ricw  subscrihcr,  will  rcuvive  as  a  1'Ukmii;m,  free  by  mail, 
A  copy  of  any  one  of  the  following  rvcent  works : — 

*'.Sl-:iLEK  ON  THK  ThrOAT"  (m'C  p.  11*), 

**  IfAius'KH's  Manlal  OF  Mii>vvifkky"  (sec  p.  24), 

'•  bltOWXE  OS  THE  Ul>E  OK  THE  OpHTUALMOBCOPE"  (sCC  p.  29), 

*'FLisT'ft  EesAYs  o>'  CoNaEKVATivE  Wkmcini-:"  (see  p,  15), 
"STt'RGEa'a  Clinical  iMEuiciNK*'  (see  p.  1.5), 
**Tamxer'8  Clinical  Manual"  (see  p.  5). 
"  Wkst  on  Nkrvol'b  I)i&ORDKRd  OF  CiULDUEX"  (gee  p.  SI), 

\*  Gentlemen  desiring  to  avail  themselves  (^  the  advantages  thus  ofTered  will  do 
wolf  to  forward  thutr  subaeriptious  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1H8I . 

The  salost  mtxle  of  remittance  is  by  bank  check  or  postid  moncv  order,  drawn 
to  the  order  of  the  under*igned.  Where  these  are  not  acccwible,  n-iuKtauce:*  for  llie 
**JouiiXAL**  may  be  made  at  the  risk  of  the  publishers,  by  forwarding  in  kkuibticrkd 
letters.     Address, 

Henky  C.  Lea*s  Son  &  Co.,  Noo.  706  and  708  Sansom  St.,  Fbila.,  Pft. 


,4  HiJNET  C.  Lea's  Son  &  Co.'s  Publications — {DicHonarie8). 

nUNGLISOlf  (ROBLET),  M.D.,     . 

•^  h<^€  Proftaaorof  TnHitvtes  of  jraettofn«in  Jtgwwn  Medteal  OolUge,  PhOad^phla. 

MEDICAL  LEXICON;  A  Dictionaey  of  Medical  Science:  Con- 

-   taining  »  eonoin  explanation  of  the  Tarioua  Snbjeotf  and  Terms  of  Anatomy,  PhyriologT*, 

Pathology,  Hygiene,  Therapentics,  Pharmaoology,  Pbarmaej,  Surgery,  Obstetrics,  Medieal 

Jurisprudence  and  Dentintry.     Notices  of  Climate  and  of  Mineral  Waters  ;  Porunl*  for 

Officinal,  Empirical  and  Dietetic  Preparations ;  with  the  Aoeentaatlon  and  Etymology  of 

the  Terms,  and  the  French  and  other  Synonymes ;  so  aa  to  constitute  a  French  as  well  u 

English  Medical  Lexicon.     A  New  Edition.     Thoroughly  Revixed,  and  very  greatly  Mod- 

ified  and  Augmented.     By  ^icbabd  J.  Duroliron,  M.D.    In  one  very  large  and  haid- 

tomeroyal  octavo  volume  of  over  llOOpagea.    Cloth,  $6  50;  leather,  raised  bands.  $7  SI; 

half  Russia,  1^8.     {LaUiy  I$sH»i.) 

The  object  of  the  author  from  che  outset  has  not  been  to  make  the  work  a  mere  lexIcoB  or 

dictionary  of  terms,  but  to  afford,  undereach,  a  oondensed  view  of  Its  various  medical  relatioDi, 

and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  soieoee.    Btartiaf 

with  this  view,  the  immense  demand  which  has  existed  forth*  work  has  enabled  him,  in  repeated 

revriuions,  to  augment  its  completeness  and  asefalness,  until  at  length  it  has  attained  the  potitiea 

of  a  recognised  and  standard  authority  wherever  the  language  is  spoken. 

Special  pains  have  been  taken  in  the  preparation  of  the  present  edition  to  maintain  this  ra- 
viable  reputation  During  the  ten  yeurs  which  have  elapsed  sinoe  the  last  revision,  the  additioai 
to  the  nomenclature  oflhe  medical  sciences  hnve  been  greater  than  perhaps  in  any  similar  period 
of  the  past,  and  up  to  the  time  of  his  death  the  author  labored  ajixiduoasly  to  incorporate  every- 
thing requiring  the  uttentiun  of  the  student  or  practitioner.  Since  then,  the  editor  has  beta 
equally  induittrious,  so  that  the  additions  to  the  vocabulary  are  more  numerous  than  in  any  pre* 
viuus  revision.  Efperial  attention  has  been  bestowed  on  the  accentuation,  which  will  be  foiad 
marked  on  every  word.  The  typ)graphiual  arrangement  has  been  much  improved,  renderia; 
rct'ercoce  much  more  easy,  and  every  care  has  been  taken  with  the  mechanical  execution.  The 
work  has  been  printed  on  new  type,  small  but  exceedingly  clear,  with  an  enlarged  page,  lo  tb»t 
the  additions  have  been  incorporated  with  an  increase  of  bat  little  over  a  hundred  psigcj,aiid 
the  volume  now  contains  the  matter  of  at  least  four  ordinary  octavos. 

booK  well  kuown  to  our  readen*,  and  of  wtii'fi  •  mny  Hafffly  cotiflrm  the  hope  ventured  by  the  editor 


every  Auiertcan  out^ht  to  be  proud.  Whtrn  tbelearoerj 
ftiutior  uf  tbe  worK  paired  away,  probably  all  of  tir- 
ft!.ir«<i  left  the  bcKik  sbould  not  maintain  Its  pint-m 
111  llif  ttdTaocinf!  ffiHnce  who'«c  t(;ru>»  it  (leflntfii.  F^r- 
tuiiiitely,  Dr.  KicliardJ.  l>un)Cll.^Q.  haTin^  Rr>slHted  Uii> 
fatiivr  ill  the  revmion  of  peveral  editions  of  the  witrk. 
and  baving  been,  th«reforp,  trained  in  tbemethodB  mitl 
Imbued  witli  the  spirit  of  the  book,  ban  been  ablc^  lo 
edit  it.  not  in  the  patchwork  manner  so  dear  to  thv 


that  the  work, which  powvtye*- fiirhim  a  bliaiaf  V'i> 
«H  an  liidlriduai  iiiUrr-rt,  will  be  founJ  worthy  a  cdb- 
dBURDP*  of  tbe  position  no  lonr  accorded  to  It  s#  • 
st<tBdard authority." — Cincinnati  Clinic.  Jan  10,1^4. 

It  hao  the  rare  merit  that  it  certainly  ha»  b<- rival 
in  tbe  Rngllsh  Ungaage  for  aec«racyaadez>«aiof 
rtfferODeea. — London  Mtdicat  GttM^tt*  , 

Asa  atandard  work  of  reference, a*  oae  of  thebtft. 


heart  of  book  edltorK,  so  repulsive  to  the  taste  of  Ir.teh   If  not  the  very  be«(,  medical  dletlooary  la  (he  Sb| 


Ugflut  book  readttrt:,  but  to  edit  it  as  a  work  of  thekiT>iJ 
should  be  edited— to  carry  it  on  steadily,  without  j»r 
or  interruption,  along  the  grooves  of  thought  it  hu^ 
travelled  during  its  lifetime.    To  show  the  magnilu.J 


liHh  laoguage,  DQDgliH>D*K  work  hs'*  beea  well  kaowi 
for  aboDt  forty  years,  and  aeedM  bo  word*  uf  praJM 
on  oar  part  to  recommend  It  to  the  memVr*  of  t^c 
medical,  and,  likewise,  of  tbe  ph  a  r  mac  eat  leal  pr<.'- 


of  the  task  which  Dr.  Dunglidon  has  aHum«l  and  .-,,[      f^H-ion.     The  latter  eBP«lally  are  ia  rjrwl  of  »Bcfc  • 
ried  through, it  is  only  necessary  to  stele  that  h.^.im    '^o'"''.  ^^^^^  glvei   ready  and   rellabU  lof..nB«tl"i 


than  i'iit  thouuaod  new  HUbJects  have  been  added  in  tLe 
presentedlUon.— PAifa.  iferf.  TitnM,  Jan.  3, 1874. 

About  the  first  book  purchased  by  the  medical  »tu 
dent  Ik  the  Medical  Dictionary.  Thelexlcon  explnua- 
tory  of  technical  termi*  is  simply  ^  tint  qua  non.  In  a 
science  so  exten.-lTe,  and  with  ttucb  collaterals  Of  mtdi- 
cine,  It  is  ai»  much  a  uwer-sity  also  to  thw  practl?-iDU 
pbyi<i<lan.  To  meet  the  wantK  of  dtudenta  and  uirii-i 
pbvr'i<-iaui',  the  dictionary  must  be  conden^tsi  wtjiU 
comprehensive, and  practical  while  perspicacious.  J( 
van  becAUtte  l^un(!UH0n'K  met  theM  Indlrallouf  tb^t  Jit 
bet:»m«  at  once  the  dictionary  of  general  use  whet iri»r 
m>Htii-inf  was  -itudied  in  the  Knglii«h  languaKc.  lu  ay 
foriui'rrevl-ionhavf  thealtcmtioui"  aodaddltioUF  b^-^T. 


On  tbOQHandH  of  Kubjectn  and  t«rmK  which  they 
liable  to  eucoanter  in  pnriiaiBg  (heir  dally  aVoev 
tioDM,  but  with  whlefa  they  cannot  hv  expected  to  t^ 
familiar.  Tbe  work  before  ua  folly  tiappltct  tk'.t 
want.— .ilm.  Joum.  of  Pharm..  Feb.  IS7-I- 

A  valaable  dictionary  of  the  terma  employed  Is 
medicine  and  the  allied  acleocen,  nod  uf  tbe  n-la- 
tlons  of  the  subjects  treated  under  each  head.  It  re- 
flects great  credit  on  ll«  able  American  aatbor.aad 
well  de)*erve«  the  aathorlty  and  pupalarity  It  ka* 
obtalnedt— £rfff#A  Jfed.  Journ  ,Ott.  HI,  1x74. 

Few  workK  of  tblb  elaas  exhibit  a  graudrr  moaa- 
meat  of  patient  research  and  of  HCironflv  l>jre  T>.t 
extent  of  the  >gtle  of  tbl>t  lexicon  !'«  Mill!ci-et  to  ler- 


t.i»gr<'ut.  M'.>rethani>ixtliouKandnew»ubjei-t*andlt'rinp  tlfy  to  Itn  ui>efulne»a,  and  lo  tb>>  great  ■errrc!  <^'b- 
iiuVh  bfCtp  addcd.Theirlii**ftcrm(<haTf  beenHclinbk  V  ferred  by  Dr.  Kobley  Uungliauo  un  tbe  pr»f— "t-b, 
letter,  while  the  derivativCH  follow  In  small  capR;  m,  and  Indeed  onotbera,  by  Ua  issue.— XwndvN  ifihc.', 
arrangement  which  greatly  fucilltatet*  refer«nce.     U V  i  May  18,  11*75. 

fjoblyn  {richard  d.),  m.d 

•"a  dictionary  of  the  terms  used  in  medicine  ANP 

TUB  COLLATERAL  SCIENCES.    Revised,  with  numerons  additions,  by  Isaac  Bats, 
M.D.,  Editor  of  the  "American  Journal  of  the. Medical  Sciences.'*    In  one  large  roval 
l2mo.  volume  of  over  500  donble-eolnmned  pages;  cloth,  $1  60;  leather,  fl  Oti 
It  in  tht'  beHt  book  of  defioltiona  we  have,  aod  oogbt  always  to  be  upon  the  sladent's  table.~£^HrAcn> 
Jfttf.  UHd  Hitrg.  Journal. 

J>OD  WELL  ( G.  F.),  F.R.A.S.,  ^c. 

A  DICTIONARY  OP  SCIENCE:  Comprising  Astronomy,  Chcm- 

istry.  Dynamics,  Electricity,  Heat,  HydrodynnmicK,  Hydrustatirs,  Light,  Magnetism. 
Mechanics,  Meteorology,  Pneumatics,  tiound  and  titatics.  Preceded  by  an  Khiuiy  on  tbe 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volama  of  ftV4  pages,  with 
many  Illustrations :  cloth,  $6. 


.  Lba'8  Son  k  Co.'s  Pi 


»)t8 — <  Man  iia/tf). 


A  CKSTURT  OF  AMEfUCAX MEDICINE.  1776-1876.  Bj-  Poclors  E.  R. 
-^  Clarke,  H.  J.  Bi|[«Iow,  S.  D  OrnM,  T.  U.  Thomas  ■od  J.  S.  Billiagf.  iDonevsry  haod- 
Buuio  ISmo.  Tolume  of  about  960  paget :  ololh,  %%  26. 

ThW  work  appc&rcd  in  the  pnffe*  of  the  Atnericikii  Juurn*!  of  the  Medknl  Scienmdiiring  the 
jeftr  18T().  Aflad^tuiUd  aeoount  of  the  development  of  [Ui*dical  •oionoo  in  AiaerioA,  by  (;eutle- 
mrn  of  ihc  highest  authority  in  their  rf*pect)v«  depnrttnent*,  ih«  profeBslonvill  no  doabi  neU 
come  il  in  k  form  adapted  for  preeeriration  and  reference. 


T^BILL  (JOHN),  M.D.,  and     CfMITH  {PRASCIS  ff.).  ^  O.. 
AN    ANALYTICAL    COMPENDIUM    OF   THE    VARIOUS 

BHANCHBS  OF  MEDICAL  SCIENCB  ;  for  th«  lUe  nnd  BxAtoinatioD  of  StudanU.  A 
Df'w  edition,  reviaed  and  improTcd.  In  one  rer;  large  ftnd  handeomely  printed  rojit,]  ISuv. 
Tolutiie,  of  iiboul  one  thoURanI  ]>3ge»,  with  374  irood*eut«,  cloth,  $4  ;  ttrongly  bound  in 
leatber,  with  raucd  bandB,  $4  7&. 


H 


Pr>i/«*or  of  Bygifnt  in  th*  Vnivtriity  nf  PenntfttVonUl. 

A    CONSPECTUS    OF   THE    MEDICAL   SCIENCES;   conlnining 

BandbookB  on   Anatomy,  Phy^iolo^j.  Chemistry,  MaterU   Mi*<hrn,    Practionl  Uedictn*, 

Surgery  and  Obstetrics.    Second  Edition,  thorongbly  revised  and  improved.  In  one  Urge 

royul  12mo.  rolame  of  more  thun   1000  elusely  printed  pages,  with  477  lIluitrBtions  on 

wood.     Cloth,  $4  35;  leather,  $5  00. 

Wee4o  'Jij  wHb  ib«  iirli'icBi  irnlh  t)i«l  U  1^  rh«  ■  worthy.    If«tad«Dti  maul  )ikv«b  «ODiipw«ta*,  Iher 

bchl  wuth  .rf  iliejiliiil  wllhwhlchw".  4t- ac  ri»  -I'-d      will  tt«  vU«  to  prncarp  Ibal  of  llr    H«ri»borB«,— 

It  ftmbodl^-  Ida  Cuoden^cd  f*rn)  uil  r.  ■  JMtroit  B119,  a/  Jif*d  amil  PAnrm.,  Aug.  IBT4 

tlao-t^  prneitr..!  m^jitcl  oe  .ikI  U  i),-  1       Tbe  woflibef^re  0.  ho  many  redeemlnf  f«tnr^ 

be.Uo  boU.K-=lm.r».ly.d.p.d    ;- »  J?  ""V;^  •'";  ,  «eo.     Dr.  U»rt-h.,rD-  .^blbll.  .».,.li  .k.U   Id  coiT. 
•  X4cal<id.-C'A'ir/Mf<y»  Jfifrf.  J^owrn..  Arrlt.lMJS  I.ciU  ^liy  C4u  »tlTr  r       ■  [he 

The  Work  l«  loteoded  ««  •&   «ld  lotbn  medical    ftii  im-oir  with  <  j^a 

itadeet,  Bud  K^aacb  appeerHto  mdrolrably  fall)  1  It*    wL:    !  .   m^-ln  •inc-  .  ,^„^ 

object  by  lti<er»>MeDl  ■rrskgftnent.lbe  fntleompl*    Tb»in»i>ii^i  .-i  1  ' 

lAlloaofficiii.ibfl  pcrferlCttUy  aud  ler»«»i>5eif  Imd-    nnd  ilmi  liio  qi. 

raa^e.  ead  tb«  clear  and   laatraetlT*  iDoatralluoi  {  advaticaa  lo  ttf  - 
D  siiaie  p*r(«  of  tbe  work  — Amrrletn  Jgum.  9/ ,  (u   lb*  s'li  ' 


Pharm'trv.  IMilUdelphin,  July,lS74 

Tb«  T,.linii-"  will  l>«  toaad  a«i'f  il.  OmT  r.nty  lo  ■to- 
^tUQlp.    I  <  otbHfKwhii  i:  'r^frn^b 

Ih^lr  :  '  Il  th«  >«tfiHll-'  t'l'eodl- 

Tb«  ttuuviit  wilt  dad  (bin  ttiii  tuu«ii,HiQv«uieal  and 
avefnl  li.>ii«  .it  ite  klod  uu  wblofa  be  e»a  l«y  bl* 
band. —  tndfi^  i[r*i  ami  Surg  /nwm  ,  Aug.  1S74 

TblkUthe  bed  bookof  tli*  kind  tbAt  wetiaveef  ar 

•TSTnlno.l      It  '"  Ha  b<ir—i.  Accwrare,  «iid  coo«»*e  1  dene*  cf «  ♦if'"'  ttiil 
c-  I  i'»  fiiirly  a»  pt»<»»lbli>  '  bori 

'  ItloD.     Tbr  cliaoifet  '  nH^i 
,..■..  .       >  juilicloo*  flDd  tbii.  ;  In  d 

ruufb  a*  I'J  ("uiJ^i  u^au  Ur  d*  it  |oea,eotlrely  (rant-    wori.'t  j!-<i.  tirnu.i,  '^a    1:71 


•  " '•■•  11   i»iii'r''T#d 

"iry  rl*«w  oftbH  Ulcat 
—  lu  the  apace  d<iVMl«d 
'■■a\  «x?ct]iioD  wf  Iba 

I.ed  ror.—PtninrHlar 

Ti. 


biivk  I  vat-. 
Jaurnnl 

An«r  caicfti.ly  liu . 
we  aro  enaBtr«lti«d    l<> 
put*  wurk,  •■peclally  II 
that  we  bare  •««». — Olnci«»»ufi  ini a.^,  9«|t4 ,  i^H. 

The  (IaT«r  with  which   thfl  firm  •dtitv.n  of  tbla 
Cotupnodlgni  w*a   rnv-  r  tia 

rnrlouBeTc«lt*DC«« 


iud 


.r|. 

rid. 

tie 


J  UDLOW{J.L.),  MM. 

A   MANUAL  OF  EXAMINATIONS  upon  Anatomy,  Physiology, 

Surgery,  Praetica  of  Medicine.  Ob»tp{ric*,  M.-ileria  Hedioa,  Chemistry,  Pharmacy  and 
Thvrnpeatira.  To  which  i&a.dded  u  Medical  Poriuulary.  Third  edition,  bhorotighly  revlaed 
•nd  greatly  extended  and  enlarged.  With  ^70  illustration*  In  one  handaoiae  royal 
ISmo.  yolame  of  816  large  p»gei>.  Cloth,  f^  35  ;  leather,  %%  7S. 
The  arrangcmentof  tMsrolume  in  the  formofqaestton  and  answer  renderf  it  especial lyiuil* 
nbla  for  the  olBce  examination  of  itudenta,  and  for  those  preparing  for  graduation. 


"UNNER  {THOMAS  HAWKES).  M,D.,^c. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 
NOSIS.   Third  American  from  the  Second  London  Ediri-  "     f'"  •■^rd  and  Enlarged  hy 


TiLBttET  Foi,  M-  D.,  Physician  to  the  Skin  Departioeni 
London,  £0.   Inoneneat  volume,  imall  IZmo.,  ofabont  ■. 


ty  CoMere  Uottpttal, 
:h.  $150. 


*ll*  Ob  t**8^  '•  ^^  *'*"  ^*  wen  that  thif  work  !a  ulTrred  as  a  pretoitim  for  prooorittg  new 
anbaoribera  to  the  **AMnaicAi>  JovisnAb  or  ran  Maoicax  Scinjicna." 


6  IIenby  C.  Lea's  Son  &  Co.'a  Pcblioatiows — (Jwo/omy). 

flRAY  (BESRY),  F.R.S., 
ANATOMY,  DKSCRIPTIVK    AND  SURGICAL.     The  Drawingt  hj 

n.  V.  Cartbu.  M.D.,&od  Dr.  WadTMACOTT,  The  DUBcctioni  jniDily  bj  the  AcTBuaktd 

Br.  Cahtbk.     With  an    I&troduoUoo   od    Ueotral   Anutntn;  and  Dewlofiuirni  Kj  T. 

HoLHBB,  M.A.,  SurgeoD  lo  St.  G«org«'»  HospitaL     A  oew  AmerlcJiD.  from  th*  £ifbih 

enlarged  dnd  improved  London  edition.     To  which  in  added  **  LA*it)MA«iGft.  Mbdicai  aib 

BoRGicAL,"  bj  I^iFTiiKB  IIo  LDKN .  K.  R.  0.S-,  aulhoT  of  "Ituman  Onuologj,"*  "A  MasmJ 

of  I>i»«otionB,  "   o(c.     In  one  RiiigoiQcent  imiH^rial  octavo  vorume  of  V83   &a^««.  vMk 

622  Urge  and  elaborate  engravingi  on  wood.     Cloth,  $0;  leather,  raiied  bandt,  $7; 

half  RUKsia,  $7  60. 

The  author  hat  endeavored  in  Lhi«work  to  eorer  B  more  extendedrangeofiabjeoU  Ibfts  bew- 

tomar;  in  tbe  ordinary  te.U-booka,  by  giving  not  only  the  deUiln  nec««isary  forthe  atade&t,  knt 

ataothe  appUoationof  thuoedetailaiD  the  practice  of  medicine  andnnrgery,  thasrendariaf  it  both 

a  guide  for  tholenrner,  and  an  admirable  work  of  reference  for  the  active  practitioner    The  fa* 

graiMDgB  form  a  iipeciflt  feature  in  thv  work,  many  of  them  being  the«iae  uf  oalure.  nearly  all 

original,  and  hariug  the  nnmeK  of  the  varir^uK  part(<  printed  on  the  body  of  the  cut.  in  plaof  sf 

figures  of  reference,  withdeaeriptioni  at  the  foot.  T  bey  thus  form  a  complete  and  eplendid  Mrict, 

wbioh  will  greatly  a«tiLftt  the  student  in  obtaining  aolear  idea  of  Anatomy,  and  will  Alaoitrrtle 

refresh  the  memory  of  those  who  may  Bad  in  the  exigenf^ieitof  practice  t he nece«aity  orree*llia| 

the  detail*  of  the disaectiog room  i  whilr  combining,  as  it  doe^,  a  complete  .^tlaiuf  Anatomy,  witi 

a  thorough  treatiie  on  ay^tematfo,  descriptive  and  applied  Anatomy,  the  work  wijl  |i«  fond  uf 

essential  une  to  all  physiciani  who  receive*  tudentii  in  their  ofHoes,  relieving  both  prMBVtor  aaj 

pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Since  the  tippcaraoee  of  the  lo^t  Amerlonn  KdiLion,  the  work  hai  received  threr  ^  *  the 

hands  uf  iU  aecom pi i^hod editor,  Mr.  IlnlrorH,  who  haj^neduloutly  iatrodurvd  wtiai-  <«4 

requisite  to  miiintuin  itK  reputntion  a?  ncouiplele  and  iLitthorilntive  i>tandard  text  rk 

of  reference.     Still  further  to  increa>!e  it«  ucefultie.**,  there  hen  been  nppended  '  -et 

work  by  the  diMtinguish«d  annlouiist,  Mr.  Lather  llMl<len — "Landmurk*.  Medicn  il" 

—which  givei  in  a  clear,  cundenred  and  #y()tematie  way,  all  the  inforoialion  by  whivli  tbe  i*rtt. 
titioner  oan  determine  from  the  external  aurfnce  of  the  body  the  position  of  internal  part*.  Ttat 
eomplete,  the  work,  it  id  believed,  will  fiirniih  all  the  :iKKiiitiinre  tbiitCAD  be  rr  -  '  -  -  '  '  '  -  'dJ 
llluHtraiiDn  in  anntomicnl  study.     Nu  paint  have  bt>en  8p:ir«d  in  the  typug-i  ^tf 

the  volume,  which  will  be  found  in  nil  reapccfs  superior  to  former  ianuef.  ^  tbe 

Increafe  of  tiiee,  amounting  to  over  100  poges  ond  57  illujiratione,  it  will  be  k*<pi,  a«  livfai^lvrv, 
Bt  A  price  renderiijg  it  one  of  the  cheapeet  worki  ovar  offered  to  the  Amerlean  prnfaiiion. 

'Vbe  recoot  work   oT  Mr    Hnldaa,  wblch  wa«  do*    to   CirtKolt    hi*  b"ok»   '  '  i   tt 

t1«fil  hy  an  on   p.  0:t  of  I  hi »  vol  a  ma,  1ih«  brva  udderl     nlniply  >atllkp«naNt>l9    >  :jvf. 

Bh  iiu  It  Impend  Ik,  «n  tbst,  alti)g«thnr,*ib1ii  in  tbe  inn*t    loaa  «dltloD  —  I'd    Mni 
nracUcul  ^ndeoniplete  aoatotntcHl  Ireatlveavntlabl'^  ,       _.         ,  .,  ,  ,    , 

to  .\meric»o«tad9ui.  and  phy-icUa-.  Ihororwer  The  addUleo  (.f  Ike  recant  work  of  Mi.  R.Um, 
flatl«lo  It  the  DeceM.ry  gaide  to  m4ktoit  ji».„c- I  "  *'"'I*(^'"*'»;  "'"^•^  V**,'"  »•»*»■"'  I"«**'*»' "4 
tlon«;   a   v*iry   compretivoBkra   cliaptMr  od    mlnut<t  1 '^"'"P'"'*   "•**''''    ""  '  '    *'^ 

BQHtrtmy;  aod  bLoui  all  (bat  eao  be  t.nglit  bim  on  I  *"»"  "'^  In  11  u  .il« 

feaeralaod  upt^cui  Hnntitmy;  whkle  tbe  latter,  to  |  •"»'''"«y. -tb^a'  "»1 

l»  treatttcul  of  eacli  rogi'-o  from  aiiurjiical  polBt  of!  *"■'  •Pe/'*'  aH»iti'>    "i.n  .,,4 

Tiew   and   In  the  v»lai.l.l«  i.il-liiuin  of  Mr.  Hcildvo.     ■""S"^"- ""'"  ^'^  "T"'  I^""'  -   •• 

'in    flud  nil   ibatwlU   be  cM^ndai  to  him  in   bit    wble  »nrtloD  by  Mr    HoliiBii.ir  -^,. 


•praetlce.-JV.u.  fl^mcrf-".  Aa«   mb.  ,  J"*'  'J^iS'"*  "  >'»«'•••—"■'' 

Tbl*  work  U  ak  ur^r  perfttctlnn  an  na«  cunM  pu«- 1      ^^ 

^albly  ur  reaAoiietily  oxpaet  Aoy  bi>ok  laieudvd  a*  a         II   U  dtnctill  to*p««k  In  tn.»i-.At^,^»^....rx%m 

text-book  or  a  Kcuvral  refers  urn  book  tin  Naaiotuy  I  oew  adlrtun  of  "Otny."     ||  -  ,.|> 

|o  be.    Tbe  AnierlcAU  piibliMbeir  tlee^rrnA  tbe  ibaak*    perfect  n*  tl  in  punitlbte  to  tr.>  '   i« 

•f  Ibe  profe«sl<*Q  for  apiirndioc  the  r«reii(  wtirk  of  any  brhocb  <vr  m'-'i<-'>->i  'f-i*!..  .....  ifc« 

Ur.  Uuldea,  "  IfitflKirnfiru,  ifnaieatnutt  Si*rfficai,"    «ijj'to»iii    Dn«o    «*  '  i^d    l^ 

which  ha«  already  been  cuintneadod  a*  a  Bepamle  .  ali^bt  cdllton*  i\  •  .j    vaatl 

book.     Vht  latter  work— tre-tiiDg  of  ivpiigraphical    n4»m  (o  leare  Dot: -        rtt 

BaHtotay— ba*  becomf  no  enapollal  to  tbe  library  of    addUlOQ  uf  Holdra  ■  '  1  a 

Ttry  tQtelllgeot   praotilloaer.      Wm  know  of   ao  <  tadiipeoiiable  to  the   1  .»i 

Dok   thai  CAD  take  it*  pLaea,  wrlttra  «» tl  i>  by  a    sargory  a*  ••  )•--  i>'.-«  >  Xt 

taoBt  dlillasultbed  eaalouilnl.     It  w<>nld  be  »uuply    regardi   €■■  'f 

a  wanie  of  wordn  to  nay  aujibtoj^  furiber  la  praiD«  i  beMUiy.  i<-  si 

of  flray'a  Analomy.  the  loxl-book  In  a4iiio«t  oTery  I  di-al  iboui  J   .• ~  ._..... ..™.  -, ,,  wm.ai  ,,     «« 

imedleal  college  In  ibU  oeanlry,  aud  iba  dally  refer.  I  phyalclao  cao    adord  10    bare   tl   abaaat  fTOB  kit 
IBoe  book  of  every  praotliloaar  who  liav  occaalon  1  library  ^81.  L<tni»  OUn.  £«rord,^pt   1&7L 

ALBO  POn  SALE  8BPABATB — 

fJOLDKS  [LVTHKH),  KH.C.S,, 
LANDMARKS,  .\IF«:DICAL  AND   SURGJICAL.     Second   Americjtn, 

from  the  Latedt  Heviffed  English  Edition,  with  addilionti  by  W.  W.  Kkhn,  U  D  .  I'rif  *f 
ArtiHtic  Anatomy  in  the  Petina.  Aciideiny  of  the  Fine  Arti,  formetly  Lecturer  ..ti  AoaU 
amy  in  the  Phila.  8chuol  of  Analoiuy.  In  one  huodsume  12tuo  volume,  of  about  114 
pagai.     Cloth,  $1.00.      {Jtist  IttaJy.} 

BATH  (CHRISTOPHER),  F.R.C.S,, 

Trachrr  v/  O/n^attpf  Surgmry  in  UnivfTMlty  Ontl»gi^  £oniloii. 

PRACTICAL  ANATOMY:  A  Manual  of  Dissectionft.  From  the 
Second  revised  and  improved  London  edition.  Kdited,  with  additionn,  by  W.  W.  Kbbb, 
M.D.,LectOTeTon  Patbolof^lcat  Anatomy  iji  the  JeflTerion  Medical  CnllegV.  l^hiladeliikiB! 
In  one  bBndBoiati07«i\\^m^.^«\%\b««Vb'\%\Mia%^wuk  347ill«BU»UoaB.  CloU.  $lMi 
U*thcr,%i  Oft.  ..  ^^^ 


H 


Hbnrt  C.  Lba's  Son  &  Co.'s  Pubuoations — (Anatamj/), 


^   A  LLEN  {BAERISON),  MP. 

I  ^*'  Pr^ifffdr  nf  Ph^niolngy  fit  f  A«  UMv.  »/  Pa. 

L  A  SYSTEM  OF  HUMAN  ANATOMY:  INCLUDING  ITS  MEDICAL 

^^k  and  Eurgicftl Relations.  Fortbe  Useof  Praelition«r«and  Stadenttfof  Medioioe.  With  an 

^^^  Introductory  Chapter  on  Hiitnlogj.  Bj  B.  0.  Shakbipkake,  M  D.,  Ophtbaltnologidi  to  tfao 

^^H  Phila.  HoHp.    Id  one  Inrjce  and  hiindBome  qaarto  volume,  with  tereral  hundred  orieloal 

^^P  illnstrations  on  lithographic  plalee.  and  namerous  wood-cats  in  the  teit.     {Skorti^.) 

^^^  In  this  elahoratework,  whirh  baii  bern  In  aclivt  preparation  fnraeverft]  yearfi,  the  author  hna 
•ought  to  give,  not  onlj  (hedttniltt  ofdeficriptiveonatuoiy  jn  n  clear  and  eondrni>ed  for  to,  but  alto 
the  practical  appUoationi  of  tbeioicnceto  medicine  and  surgery.  The  work  thui*  has  claims  upon 

II  the  HttfDtttm  of  the  general  practitioner,  as  well  aa  of  theitndcnt,  enabling  him  not  only  tu  re- 
frch  hi8  recDlleotionB  of  (he  dipFeoling  room,  hut  alio  to  recogniie  tbctfigniQoanne  of  allvnria- 

!  ttonc  from  normal  oonditions.     The  marked  nliUty  of  the  object  thus  eonght  by  the  author  is 

ll  •elf-evident,  and  bis  long  experience  and  uftsiduous  devotion  to  its  thorough  development  are  a 

^^_  ■uffioieni  guarantee  of  the  manner  io  which  his  aimi  have  been  carried  out.  Vo  pains  have  been 
^^Httpnrnd  with  theilluxtrationc.  Tbofo  of  normal  aaatomy  are  from  original  dift^ectioni,  drawn  oa 
^^■ftone  by  Mr.  Hertuunn  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
^^■Afler  the  manner  of"  Holden"  and  "Gray."  and  in  every  typographical  detail  it  will  be  the 
^^BalTort  of  the  pubtit^hers  to  render  the  rolame  worthy  of  the  very  dlatinguishe^potfition  which  ll 
^^Vftntioipaied  for  it. 

^B  PLL/S  {GEORGE  VJNER)~ 

^^^  J^  EmrrittcM  Pr<t/*M»or  nf  Annltnny  in  Uu{vtir»(tTf  Cfltegt,  London, 

DEMONSTRATIONS  OF  ANATOMY  ;  Keing  a  Guide  to  the  Know- 

E  ledge  of  the  Human  Body  by  Disitectinn.   By  Gborob  Vikicr  Ellis,  Emeritus  Professor 

of   Anatomy  in    UnivernUy  Colttge,   Lundon.     Krom  the   EighLh  and  Kevrsed  London 
Kdltion.     In  one  v^rj  bandonuie  nctnvn  volume  of  over  70tl  pagei,  with  '2b<i  illuaCrations. 
Cloth,  $4.2i  ;  leather.  15.26.     {Lateiy  hrutd.) 
This  work  has  long  been  known  in  England  as  the  leading  authority  on  praotfoal  anatomy, 
and  the  favorite  guide  in  the  dinsecting-ronui,  as  is  aitrtiled  by  the  numerous  edltioDs  through 
which  it  has  parsed.    In  the  last  revision,  which  has  Junt  appeared  in  London,  the  aocoioptiphed 
author  has  sought  to  bring  it  on  a  level  with  the  most  recent  ad yances  of  science  by  making  the 
necessary  changes  Id  hi.s  account  of  the  microscopia  slrnclnre  of  the  different  organr,  as  derel- 
oped  bj  the  latest  researcher  in  lextural  anatomy. 
Bills'*  DsmoDtttratloni  \*  the  ftkvorlie  texl-baok    Its  leacler<ihlp  over  the  Bogllali  maoaala  apoa  dl«> 
of. the    Kanltkb    fiud«Di   or   ■ostomy,     la  pKaaiDK    aocilDg  — /*AfCa.  Jtf«i.  Tfaita,  Msy  3-1,  I87S. 
tbroaffh  elgbl  edltlilBft  It  baa  beea  so  revined  aad  ., 

adaplMl  lo  the  need,  of  tbo  vtadeot  tlial  ll  would  A"  *  dlMMlor.  or  a  work  to  have  In  hagd  aod 
•eeai  thai  It  bad  a1  inu*t  reached  perlecltoa  la  itili  ,  •^ndled  while  one  la  oogagod  In  diMitcllaa.  w«  re- 
K|*eclal  llae  Tbe  daicrtptloD*  are  cloar,  nod  ib»  I  9*"^  «  ••  '»*  T^'y  »*"■(  work  extaat.  whlcli  In  eer- 
Bifltbodior  parBaluK  aBat.iailcal  lu  voMlgalU-u- «re  t*l»ly  wyloga  v»ry  gr«*ai  deal.  A*^  textbook  to 
■lv#ii  with  »ach  delall  thai  the  hunk  i^  b(.Q«»ll}r  be  ^tudlPd  iu  the  dU^ftcilng-room,  It  la  aapertrir  to 
satttlod  10  ll«  aama.— at.  LomU  Cttnteai  Stcord,  inj  "f 'be  workM  opon  aaatoiny.-t7U*<n«««  J&it. 
I  Jaae.  1S79.  i  *«"*.  M«y  24.  1879 

The  lacceasof  tblaoU  maaual  •«ema  lo  baa*  well 
daaervad  In  tbe  preiant  as  Id  iba  pa*t  volnioaff. 
Tb«  buok  seems  devtined  10  malatala  yi  for  jeara  l  fa.  Mat.  Marttht^,  Jaae.  1879 


W«  iao«t  ooraaerreilly  recommsod  tt  lo  aT«ry 
praotltlunar  of  inedlciait  wbo  can  poailbly  g«t  t|. 


I 

h 


W 


'IL80N  [ERASMUS),  F.R.S. 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.  Edited 

byW.  H.GoBEECMT,  M.D.,  Professor  of  General  and  Surgical  Anatomyintho  Medical  Col- 
lege  of  Ohio.  Illustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.  Io 
one  large  andhandsomeoelaTo  rolumo,  of  over  dOO  pages  f  cloth,  |4  ;  leather,  $&. 

OMITH{EESRYB.),M.D.,        and  fJORSER  (WILLIAM  E.),M.D., 

PTo/.o/BMr04rv  in  th«  [Tntw.  q/  Ptnna.^Aa.  Lot*  Pra/.  'i/Analumy  (n  th*  tTutv.  ofPvnna. 

AN   ANATOMICAL   ATLAS;    lUustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  cloth,  with  about  six  hundred  and 
ftfty  beautilul  figures.     $4  60. 

CHAFER  (ED  WARD  ALBERT).  M.D., 

A*ai4tani  Pro/ttgi'r  "/  Phyntoltt^y  in  Ontvfriritj/  Cnllfgt,  tondun. 

A  COURSE  OF  PRACTICAL  HISTOLOGY:  Boiiiff  an  IntroducHon  to 

the  Cse  of  the  Microscope.  In  one  handsome  royal  l2mo.  volume  of  Jf04  paces  with 
numeroas  illustrations;  cloth,  $2  00.     (Latt^y  Xuued.) 

HORNBR'B  SPRCIAI.  ANATOMY  AWD   HI8T0L-        forTuTr  Paaa  BxamlBallOB.  Wiib  eB«aTlo.a  oa 
OOT.     Blgblb  edllLoB,  •xteotlvety  ravUed   and        wuod.     Id    oae   haDdHome    royal   ISmo    Tulnme 
mudtfled.    In  %  voli.  8vo.,  of  over   lOou  p«|«i,        Cloth,  t^SA. 
wlth3»wo«4.SBls:clotb.«S.H>  |  CLELAWDfi  DIKETTOKr  POR  THE  DISSECnOM 

8BARPK7    AND    QDAIN'8    BTMAS     ASATOMT.  ;      OF  THE  IIDM AN   UoOi'.     la  oaa  .m.li  toIobi" 
Ravlted,  by  Jo«bmi  Leidt,  M  D.,  Prof  «f  Aakt,  i      royal  l2uio.  of  18?  pa««a:  aUlh   ft  22.  ' 

la  Dalr.  ot  Peao.     lo  two  oclavo  voli.  of  abuat     BARTbHOBNE'S  HaNDBuoK  or  aKatawt  a  m  n 

BELLAMY**!    STCnEKT'B    OOIDB   TO   8UR01CAL  ,      royal    Uiuo.    vol,,   wllh   xau    woSd-int.-    eloia 
AMATOUY:  A  Text-book  for  BtaduiU  praparlag  I      ♦174.  -«ww«-.a»«,    cioiA 


s 
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Uekrt  C.  Lea'6  Son  &  Co/s  Publications — (PAy«u4ojry)< 


nALTON  {J.  C).  M.D., 

A  TREATISE  ON  tlUMAX  PJIYSIOLOUV.    Designed  f.r  il. 

or  SlutlfDiji  (inJ  Pr(votition«i!i  urM«dic'in«.    8p*«nlh  edit  .  lhorou|fhly  re»' 
tt;n,  nilb  about  chrfc  buhJr^d  nnd  fisiy  lHaMriUloDii  od  wood.   In  ODf  > 
octavo  Tolome,  of  about  900  pngeii.     (AVti^/y  tUntif.) 

A  f«W  Dulices  of  lUe  pr«viuui  e«lilion  nr«  tipp^inded. 

^ru|.  DHlton  ImK  iltM-ii>>*iHl  L'imrllfUnicLiirMltffi  %u^  |.t'i.<Ky  of  li'ft'Kinkf  on  ptij»l< 

irlii«1niiM  r«t;anllnK  |itivaii)lii^|t<Ml  i|iHtialUiit>  mtIiIi  ■■     ■<*!■-  old  tim**  |H>piilMrIty 


tftl 


Tl, 
M.^  Hork  U«ll  thiti  n4ul«l  bf  <■-*■ 


f.|iii'[i;..;  n  .  I.  11.1  I  I,.-- 
i*\inr  1(1  tbtf  Iltiinl*  "I 
bitl)UllieM.  thAl  liou 
jf  (vr.-  i-rf^r^  Wliilc  iU(Pur.4  Lii'in  a  ;siuij)f, —  ;  /i'  Mfin.-, 

Kiif  i'li-nnin<<t   ami  liT^iiimily,  P„'(  m'*  T'ln-k'"t"c  ' 

ortfiiuii'ii(lc<l  it^firtii  tnv  «>i 

(tltiik'nHl  rell#r  truiit  thi-  *' 

Viti)i'i-<L  ilnt-t'  ibvu  — " 

«.'t  *■•.!  intn'-t,  ihi*  w 

brf-iijIitiipfuIlynNr-  .  1 

D'>t(iti"ii  nnii  nutn^'ii^-Uturt'  hkvv  uIku  l.v>>[i  inindULt-d 

inio  tb«  (rr«ii«Dt*itmiort.    XotwUfa!iiBndlDK  th«  mult) 


Bi  Li 


,  it,  ».•>  It  hA"  Ki  .-I  i>utti<.  ttiu  r.ii' 
]  tftnt.—.V<i>An7/<^0Urti.  <i/ JK^tf 


flARPESTER  (  Tr//.L/Ji/  5.),  JT.  /).,  F.R.S., F.O.S,,  F.L,8-, 
PRlNCll'LES  OF  HUMAN  PHYSIOLOGY:  Kditeil  by  Menu 

M-B-  Lund.,  F.R.CS.,  Exaaitnrrin  NaliirnI  Scivncee,  Unireivit^  ol  OxV- 
Am«rieaD  from  the  Eighth  Revi^ied  and  Knlnrgvd  Kngliiih  Kditinn,  wilfaN- 
tlon^'.by  Fhaj<ci»  G  Skitb,  MD.,  Proref!«or  o)  the  Intrtltutct  i  f  Mfdiutrx 
lity  of  Penn?ylv3nU,pte.  In  one  very  large  and  handE>otueoctftto  rolucur 
'ilb  two  ]>iatef>  tmd  IIT.S  eng!<.  on  wood.     Ctolb,$6  60;  leather,  f  A  6U  ,  l, 
'ha»i'  hp««u  ligiy-iibly  aurt)rt!<»il  lo  ditd  l)i»  rnl -   -^    ■ '   ■  '^ i  ..  .  . 

niiitt  HO  cotiiiili>telu  regard  lo  tLe  AtrDCtoroand  1aa> 

tl'Jbk  of  tbtf  D«rvonii  -yoivia  Id  ^il  lu  relaiioo«,  .• 

•  nbJeCt  thxi.tu  luiiny  rvptrriK.  U  out*  of  the  oiuki  rlltU-    ■•-.  • 

oultof  bU,  inlltrt  wli.ile   rsD^P  t>f  physiotugy.  ujii^ii 

wlilcb  III  produce  a  (ull  abd  tatlBfactory  iraaiUts  i>I ' 

llie  clii»«  to  wtilcli  lilt  ooe  btforo   ««brloijg».     The' 

mldUlMaikljy  I  lie  AmtrleiiD  ediu-rjilvfl  lo  Him  work  He 

ll  i*  A  coiipiiieiatiU  valae  ttvyunU  tliul  of  th«  Uoi ' 

£uitlUl>  edlilnu.   Id  cunclu»iuu,  we  cad  givu  uurnor- 1 

il'.il  r<>t:ouiiu«Di]iitli'n  to  tbo  work  hhH  duw  «pp«ui'».  | 

Tlie<^JIiar»  have,  wllb  tbelt  addiilaun  tu  the  only  < 

Wulk  OQ  pbyalology  lO  ^nr  l  —     '  'r;it,l  D  iheriill 

«ftt  «eii-o  of'the  word,  in  t!i  :("«  phtl.t,...- 

pbtir  A"  WfiU  nil  >i  pby»i'^)<>  .1  ap  km  TuU  v 

««  c«inlii  be  •! peeled.  If  Qi'i    i>'>-ii  r.i.  i..  itic  otuudMr-i 

or  onr  Itufjwlffdge  dT  Ita  Hubjt-ct  a.t  (be  prnatkni  .Ja.i 

U  vtll  deserved ly  niaiuiitiii  the  pine*  tt  )■>>■  ■iH-wy- 
Lad  lu  ibe  favor  of  ilie  medlcul  profr.n«)oD. — Juuru 

of  y^rxnug  and  ifmtttl  DUffHit,  April,  ISH. 

bu*^b«u<'rtuou»iKlvaiii'c.«  ltev«rrL-«!Utljr  b#ifti  miulelt)  ' 

our  pbytluluKlcai  knowledfe,  tb»t  wbat  w«a  ^ttrtWy  \ 


YPo^rm, 

it- 
'•t 


«  er.'  . 

tt      »ll< I,    ......    -..-..-*.    ,..ir.,   .,,     .|,(r     , 

«bleN   ir  wMI  tbrre   t>«  TvUDd  •t»t»4.— 
TiMraan'J  itaartu,  r«b.  IT,  IttTT. 

Tl. 


i«M^y 


JPOSTER  {MirHAKL).  M.D.,  F,R.S„ 
TEXT-HOOK  OF  PHYSIOLOGY.    ^ 

EtigUith  EdilioD.    Edit«d.  with  Exten*ive  Km*- 

M.U'.  Unto  Or inuDPt rater  of  Kxpeiiiiientttl  TU ,,,  , ,,, 

bmndMtine  riynl  ISino.  voluui*  of  about  lOQll  pn^r<.  with  :!ti()  ill 
In  the  fitepitrotiua  of  a  iiaDODd  Ameriean  edition  i.f  Air.  Fn>t«r'e  1 
.•ndeuTored  to  render  it  more  than  emr  acoeptoblo  to  Ibv  eiudenl  jw  i< 
text  honk,  |frepenllng  the  »cionoe  in  \la  latent  develnpTnf«ntN      The  ■ 

.diriub  uf  fwnclii'Tifti.  raiher  than  guneral  ]  t . 
AelittU  of  (kiructtire,  in  ordrr  to  rmdtr  more  h 

01  ibenoieooe.     These  the  edidir  hfip  ndded,  u> ^ 

tbia  end  biu  ftcely  Intrciduced  Utaairatloai  iron  recoguited  awborttic.' 


t  ... 
'bwl 


(iY#^' 


LBUM  ."■■      *i     rTTAT-  07  CHKBIICAL  PBTbloL- 
OfiV  1    Uuvi  tbt;  <i*iliiiio,  wlih  Note* 

Kud    .  .  y  i.  RuEftTOJf  MiihHiK,  M.n.    Wtib 

lilii-tr.i(i<ju-  -.H  wood.    Id  oae  octavo  volotoa  ot 
89A  pN|M.    Cloth,  %i  Sd. 


tBIl 
I' 


m 


r 


Henry  C»  Lka's  Sok  &  Co.'s  Pubuoations — (Ohemislry), 


9 


A  TTFIELD  (JOBS).  Ph.D., 

^^  Pri/fM9nrn/ pniodt'tif  t7htitt1a{ri/t(i  tht  PhttrmaetuHrnl  SnciHy  of  Qrrat  Britain,  *e 

CnKMrSTRY.  GENKRAL.  MEDICAL  AND  PHARMACEUTICAL; 

Including  IhcChemiiitry  of  tbeU.  S.  Pfaaruacopoeia.  A  Manual  of  the  Qeneral  Principle! 
of  thf  Science,  and  Ititir  Application  to  Medicine  and  Pburumcy.  Eighth  «dUion,reTiiied 
bv  the  ituthor.  Id  one  hnndeomfl  roynl  l2aio.  Tolame  of  700  pagu,  with  illualrotinnf. 

Cloth,  f2  50  j    Iralher,  $:\  OU,      {IS'.w  Rtuifiy.) 
Wa    have    rfl|>nRl<>d1y   Dxiirnkxed    onr  faTtirablp  i  of    choroUtrj  In   stl   the   infM 
f#|*(aioB  (If  IttU  Work,  sad  ua  llio  •|ipeiirMDcn  of  •    ITnlli^d  Htat«<(      The  prf•^«!ll 
fe«w  fiiieioD  of  It,  lUtltt  r4>tiiftlOp-  for  o*  tn  •^«]r,  oX-  j  sllvnttoas  «Dd   «ddtltoii(i  «> 
|«pi   tb*4  w«  ••XTM'Ot  <bU  olihlb   A<11(loQ   (o  (i«  lit  |  thft  deaoantraltOB  oT  lli«  U:- 
Ia4l»p«iift«l*le  lu  qi  ■*  Ik*  •NVi'alti   nut)  prcrluu^    oh«ialrA.|   jirlnripl^*,  &nO  itio  lat««i  upplicA 


»ba 

■■■•r 
-  ot 

11 «  nf 
llllr<iii>    h»v»  henn-     Wtilln   thft   tvaonil   plKO   muiI  '  trhcuiUlrjr  lo  plmrtnttrjr.     It  t»  «c»rc«1j    D«('<~«tia.ry 
rffftac«tn»Di   hiiv»  b»<>a   n.dh«r0d  to,  aatr  [Dftti«>r  i  for  u«  to  vJiy  that  U  vixtilbUt  ebeul^try  In  tt«  )>ra- 
~    >ktoa  aiJJhiI   uoTi>riD|t  ib«  ohft«Tr«ii''D-  uutle    "eut  iulT)»aee4  state. — OlnirlfiMaf^  Mediwtt  Jf*vt, 
th«  r.iriDer  ediiloo.    Th«t  ptf>»9nt  dnr*r*  from    April,  1878. 

(ficwdli.g   oB«  oIjIcDt  Id  tb*--*  altvrnU'iU-  noJ  '      x»i«  popolafllf  which  tbln  woik  ban  eo)nv«d  U 

in  •b.iut   ton   ptgofl  of  o....f„l  hil.l.-   a^.loj  la  »h»  ,  ,»„jng  ,„  iv,«  yrjjjp^i  .iq^  cl**r  (ll*ptf«ltioo  of  lb« 

►peB4lx  -Jm  /onrn.  ../ A'A'irin.iry,  Miiy,  IS.P.        f«ctt  of  tb»  ■•imw.  the  aecoracv  of  ihn  d#tiitli,  «od 

A  bi«0'l*r'l  work  Ukio  AtlDuM'a  Cti«oitniry  u^il    lbi»  oailtninD  ornnich  \rfalcti  frf^l^bi*  niaDy  ireAiUes 

ily  b«  m«etl'<Q«{J   hy  it*  OHms,  wtib'>at   further    b-«vlly  wilboul  brlugluitrorrvi-poadiDK  iaKlractlon 

itnmaat  -      T1i«  nr<<p>»>Dt  xdl'litD  c>iDt&1aH  fticb  a  I*    lo  lb>  rvadflr      Dr.  Att  field  wrlt«s  Cnr  «iadeu(K,  nod  * 

ir«ltiinit   tod    ndihtlnan  «p  •ff-med    Q»c»A«ary  fiir    prlUKrlly  f<>r  im^dicul  nttidcnt^;  be  Alfrayab<i»ta 

damoiminitwia   of  the  l/(tei>l  d«v<jl'>pai«Qt«  of    «y«  to  the  pbatmAC»t'ti>iii  sod  II*  otDclDal  prepitn- 

icmtcal  prlDfipUn,  nod  Ibe  I«ia>'t  KppllfalloD*  of ,  ttaoa;  a.od  b«  i*  cuDlinnMlly  ^-utilog  Ibe  ranttor  la 

|h«cal*lry  in  pbnrtnary      Tbo  aotfanr  b»B  he«lowed    ibe  Iaki  »»  ihtl  M  r<»«pr>uilii  (o  thn  iia«a|1<iaB  with 

rArdaonn  Libor  no  th«  rvvlaloo,  «ad  tb*  extent  of    wblcb  e&cb  »«rtloa  I*  pro  rid  e4.     Tbnn  t>i«  ■lad  flat 

tih«  lDr<>r[nBiii'>D  tbat  Intradacf^d  muy  be  otttlnsted    leftrnn  easily,  kml  eao  alwtty  refreAb  and  t«*i  hla 

EVrom  tb«  f4Cl  llmt  lb4  Index   ■•ontrtlDB  three  ban-    koowledje  ~-Jlft<l,<i»»rfff«r(f.  B*j>orf*f,  April  10, '7ft. 

Ired   iiAW  r^r^reorft.  rrtUHof  to  itddKl^.n*)    mxler-        Wh  nnlirod  fuily  abi.nl  IWo  »Mr- and  a  half  ago 

'•'  -^'■«Py'*'»'  Cirt-nlar  and  Ck0mi"al  OntftU.    ,(,„   p„hllcatl«ti  of  Ibe  prwcedlnij  edlilon.  end   re- 

Ifay,  iS7w.  marked  np'tn  th^  excfpMiiB*|lT  Tu|nAl>lechtrBCl«r 

This    Tery  popalnr  and   merltorlonB   work    bs*    of  the  work.     Th«  worli  oow  I  lela-le*  ihe  wlmte  of 

BOW  reiiched  IM  Mljuliib  rdlltno,  whfeb    fact  ipe^ks    the  abemlKlry  nf  the  pbarniaci>pn)la  of  the  railed 

to  the  bli^beiil  (•rm*  In  cotuni««Dd«tl(ia  of  Ita  •xcel-    Slate*.  Great  Brltaia,  uid  ]adl«.—^«w  RtmtdUt, 

leecft.     U  ban  now  becune  tbe  piloeipal  texl*boafc    Nay,  1879. 


IflBEENR  {WILLIAM  H.).  M.D.. 
A  MANUAL  OF  MKPICAL  CHEMISTRY.    For  the  Use  of  Stmlenta. 
Bnned  opon  Boirmnn'n  Medical   Chetnij*trv.     In  one  rojal  13mo.  volume  of  312  pagti 
With  illUftrationa.     Clotli,  $1  76.     (iVbttf  lUufy.) 


With  illuotrationa. 

It  li  well  wrlttea.aod  f\ve*  Ibe  Uteel  rli'W*  oq 
pHtal  c'lemUtiy,  a  Aobjcct  with  wblcb  mn^'.  pbynl- 

tUn«  are  ri»l  KiidlcUatly  fHiDlUar.  T<j  Iliu««  who 
Iniay  wi*yi  to  lit){)r>«-«<  lh>'lr  kiiowli<dKn  In  that  dirvc- 
riSon,  wu  cho  hi^arlUy  recainmead  IhU  work  akbelOK 
trortby  ••faear^ralp'Ta^al.— /'/iWa.  iff d. 'tnd  Surg- 

Mtpart-r,  April  21,  l^SO. 


Tbe  Utile  work  beforo  n«  !•  one  which  we  tblak 
will  tip  Atndlid  with  pleaanri!)  and  privflt.  The  d** 
•rrlpilooB.  tlinii^ti  lirl^f,  am  r1w«r,  md  Id  nio«it  '*■*«■ 
•nfflrtidt  fur  tho  pTirp'MD  TbU  l>i>nk  will.  In  aearly 
all  oaeo*,  ma«t  gauernl  appruval. — Atn.  Jonm.  i^ 
PharmoPif,  AprtI,  IbN. 


flLASSEN^  {ALEXANDER), 
ELEMENTARY   QUANTITATIVE    ANALYSIS.     TransUted   with 

*  notes   and  ad<1Itions  by  Edqah   F    .Smitu,  PhD.,  Aii^ixttnt  Prof   nf  Chemietry  in  the 

Towne  Scientific  School,  Unir.  of  Penna.     In  ime  handttomo  royal  ISttio.  vulame,  of  fi2i 
pagee,  with  illuitratiuns;  cloth.  $2  00.      {Lately  Istut^d.) 


It  la  probably  tbe  beMi  niAaaal  of  ao  HlDrnvalary 
oatarA  (•vtaDl.taaoinnch  aalta  mnthoditRm  tbe  bent. 


adranrle;  to  lb»  aoalyala  of  ralanrale  and  «nefa  pro* 

Ilia 


G 


doeti  a*  are  tnnt  witb  la  appllMl  ob«ral«trr 
it  teaeliee  by  exainplex.  oumineDcln(  wlib  i>ln(le    aa  IndUpeoMble  bunk  f»r  nindeeia  la  efaemlelry.-^ 
determiaatloDa,  followed  br  aeparatloDs,  tad  then    Button  J'jurn.  o/  Ch^mMrjf,  Cot.  1978. 

[ALLOWAV  {ROBERT).  F.r.i^,, 
H     A  MANUAL  OF  QUALITATIVE  ANALYSIS.  From  the  Fifth  Lon- 

^H  doD  Edition.    In  one  neat  royal  12mo.  volume,  with  illiutrBtions ;  olotb,  (3  76. 


EMSESiIRA),  M.D.,  Ph,D., 

PRINCIPLESOF  THEORETICAL  CHKMISTEIY.  with  upef^al  reference 

to  the  Constitation  of  Obemioal  Compoandi.  In  one  handaome  roya.1  12uo.  vol.  of  ovar 
232pagM:  oloth,  $160. 


WMAS'8  INTROOtCTION  Tft  PRACTICAL  WOHLBR  AND  FITTIO'S  OCTLINES  OP  ORG  A«IO 
CRRMI^TRT.  IWCr.rUIVO  AXALTSIh  Blxih  CH8MIBTRY.  Tran-lated. with  iddUloa*.  fTAm  Ibe 
Aionriraa.  frcm  ibo  Stxib  and  r^rlAed  Lt>odi>D  edi- I  Bigbtb  QartDaii  bdliloD  Hy  Ika  BEit=ai).  M  D., 
tloB  Wllb  Dumeron^  lilonlriklioot.  Id  one  aeat  >  Pb  O..  Prof.  ofl^batnUirjaad  IMiyafc»in  WUItMiaa 
roL,  royal  limo.,  cloib,  ^  U.  I      College,  Maas.     la  t>ii«  ToUioa,  royal  Ilmo.  of  ftAO 

I    pp.,  Cloth,  93. 
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Henry  C.  Lea's  Son  &  Co.'a  Pcblioatioxs — (Chemistry), 


fO 


WSES  [QEORQE],  Ph.D. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and 

Praotio&l.  Rrviwii  »nd  rorreoted  by  HrHftT  WArrs,  B.A..  ¥  K.S.,  fcothorof 'A  D^tioi' 
nr^  of  Chemintry."'  ate.  With  o  oolorrd  pinte,  and  on«  huDdred  and  »«veiity-««TMiinttj- 
tratioDR.  A  new  Araericin,  from  the  Twalltb  nnd  enlarged  LuodoB  vdliioa.  BdUrd  ky 
RoavKT  BninaKM,   H.D.        In   one  larpr  totM  ISiDO.   Tolum«,  of  ov«r  lOOt  pac^> 

oluth,  $2  75  ;  Icatbar,  $n  2&.     (Latffy  l$tH*ii.) 


ThU  vvi>rk,  laorgMoto  ftad  -irfKtjlc,  t«  fmiplfi"  la 
ou«  Oouvi^kIaqi  voIquiq.  la  [t«  Hurhfat  «HiM-ms  ll 
wait  fully  u|i  lolhe  Ulext  fttlvftociai^DU  Hnd  theo- 
rie^uf  lliftl  Mriie.    lu  lU  pr«Mut  rorm,  ll  i>ri**vui^. 


what  '■-■"'-1. 
ibnn- 


typ*..- 


--  -^n 


1q  *  reiDdrkably  convaolvut  nud  «iill«fiictoty  rtisa-  I  locidl^  «rr«ngva  in  rttrlliiar*  BitiJv  AOtl  r«(«ff««M  ~ 


0''r,tlieprtDcipli**  hqJ  IckiIId^  facikfiF  ili«cliuini*try 
of  t>fttn)f.  (.'[lucnrulu^  ibd  luauoer  io  which  Ibo 
TAliouft  rubjoctn  are  Iri'aird,  luacb  dc-irrTes  lo  b« 
iKld.aad  runMly,  too,  in  pruUe  of  lh<>  honk-  A  r*- 
new  of  facb  a  work  ■»  fVjuMiw'jv  tJheiHiMrjf  wiitilti 
t)i«  llrullii  of  «   hiink-ii<>Ur«  fur  a  mmttcul  wookly  i* 


.V'd    tintt  Hnrff.  Jtr-fiurtrr.  Xntt 

Tbv  w.)rk  U  tO"  I 
to  naeil  any  •ti<  i 
llio  f«vl>'l<iu  by  lli> 

rf-e<U  iiDd  valQnbiA  UtttlUr,  (•■•i 


•Imply  oQtofihequftntioa.— i;(Mcinn«fiLaii(,e<  anrf    gaolo  cb»nilmry.    Tb»  Wok   i. 

Vlinic,  U<-c.  11,  IS>S.  I  r  oh  In  to  ihii  ooaatry,  AOd  lo    m«   q*w  (Si*!*  M4i 

W^Au  we  itKti)  lliBt,  Id  oar  oplnloe,  (he  pr**«al    fat'  t>^  reikin  «ll  ![•*  foriuvr  prmmtigt- — M^Mon  Jtmr. 

eiilttlon  BOMCniii*  In  eritry  reop^ct  the  hl^h  repots llu a       '  " ~ 

whU'h  U*  pffxincoxoiM  bare  acqaUod  mod  aojitjr*^}, 
■e  AXprtiAN  therflwUb  oar  fall  belief  In  llt>  iotiianic 


valo«  «fr  a  leKi-book  sod  work  of  refereac*. — Aw. 
Jotim.of  Pharm.,  Aug.  1878. 


Tha  foBM!aatlo«B  care  wbtch  faai  Ihibb  b««iow»d    t^ior'^utlh  rerUlon-  which  huv 


u/  CH*fnt*try.  Au(.  l!«7». 

It  will  bn  oatircly  nDDcr«'<f<ary  for  a*  to  atak*  %»f 
Titm»rkn  mUllrig  ii^tbe  ^n<'r%l  chitrtclBr'tf  F.rw»»«' 
UadumI  Fur  ■<T«r  tW9oiy  y**!*  ti  m  •  i.i  lil  'A'  *in«> 
oiuttl  (»Ikc4  «■  a  tfxt-book.  Af'  -1 

•I 


upon  U  by  th4)  Amortcan  aad  EDgUnb  vdliirit  r«iid«*r« 
1 1  «tlll,  p«rbsp«,  tbA  htint  book  for  lb*  ttudftoi  nud  the 
pr«cUII<>n(ir  who  would  kaep  aUvo  (be  acq ulat (loon 
of  bli  atudaal  ilaya.    It  bae,li)d«(>d,tL>aob«d  a  ioui«- 


UnielnuTellllleebKBre  fur  MU;    ■         _  ■__  a 

"(ep  bfroro  il. —CanniUnn  ph,irm.  J^mr  ,  Aof   laTl. 

A»  A  maou*!  of  ehaiDlatrj  It  la  wUbwol  a*a>a<t«C 
la  iba  Uoitaaca.— ifrf.  ifcU.  ^owr.,  Ab«.  U«b. 


B 


LOXAM  iC.  /..). 

Prnffjutor  n/ Ch^mMry  in  JCtnp'M  Cntltfft,  Limdo*. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.    From  the  Second  Loo- 
don  Edition.     In  one  very  hundaome  orlavoTolume,  of  700  pa^at,  with  ftb«at  SOO  tllua- 
trations.     Cloth,  $4  00  ;  leather,  $5  00. 
We  haTfl  la  ibia  work  a  autoplotcHod  uioMi  Ricerl-'      U  wo  old  ba  diSralt  for  a  ft  i 

laat  text-book  for  iba  a*«  of  aoboola,  auJ  caa  b««rt-    iMcbar  to  flud  aoy  iuatariai  /~<  :■ 

II y  raooninieadU  MHaaflh.— .ffoafoM  Meil.and  Svrg,    mlrahU  tr*Btt«e      T"'- '  ■••  » 

Journ.,  May  2S,  197*  1  eyelop*dta  wilhi 

Tha»boT«i.th«iltleofaworliwht«hw«e»iimoi.l  ;  *•"*  ''»"  done  »...  • 
aaoaclnatloaily  raoommaod  toitndr-oU  ot  «b?nla-    KrapuMoo  emu.  • 

try.    Itta  ftioaayaaa  workooeheml-lrycoald  be    . Ill,   ,,,?*"'', "^i 
mad*.  att1t«>Matn»ilfneMiainprOH«[i(i>AfiilUe«»uui    :    * °  ,    ,  .   ^-  ' 


of  tbal<trlvac«  »»  ll  now  Mlitadp     We  bavo  optikra 
oT  I  ho  Work  as  tidinlrAbly  adapted  to  th»  wuntMof 

HiadeulBill  Inqulti-aivwfll  itaUed  tu  (ht*  r^<)Tilr«- 


record 

lo>t,  wbile  ih«  oa'i' 

pilte^  IQODUpoll)- 

lailiinii.      .A    ; 


mttDtfi-  of  pracMtloaerk   who  wlnh   ro  rarlfwih»ir    |„in,^(j  f„ 


"Xprw^Mil  I 


chmnl<*iry,  ur  barv   <)ocar>loD  to  rofr<^sb  iheir  rii<>iiin 

rlen  on  any  polar  re'atlog  lo  tt.     In  4  word,  It  U  a    »|  ibn  ("fiV' 

bo.»ki„b..r«ad  by^ll  who  wl.h  to  know   what  ^         t^,,^,  ^^^i       „   „^ 

titi-nrr.^iitv   187H. 


•boalO  ti<v«>  bMa  aald 
Mm  a  lexl-buuk  eo   aaaiij 
LnncMi,  2<or.  1&7X 


iMd 


flLO  WES  (  FRANK),  D.Sc,  Lnvtion. 
AN  ELEMENTARY  TKEATI8E  ON  PRACTICAL  r 

AND   QUALITATTVB   INORflANIC   ANALYSIS.     SpaclaMy  ad^i 
LaKnraloripf  of  flrhnnl?  and  Collegieii  and  by   Hi»ginn«ri>      6«40&d  Amotit;:&ji  Uum  ihe 
Third  and  Reviiied   £ngli>h  Kdltion.     In  one  tbtt  bandsome  royal  ISmo.  TOlana  af 
372  pagea,  with  47  illuatralione.     Clulb.  $2  »0.      (jutt  R*atty^ 

Thl«  le  a  valoaHe  work  for  Iboaa  abr>ut  lo  eom-  fari^aca  aad  loKtraoiloa  In  bU  tl'>r»r7'     At  a  raU. 

maarn  o)irnil«lry.  ibi*  mnrp  •^  at  by  Us  n»«  ihny  ura  >tich  rolanir*   arn   (  .i   inilitii-it  %t\.\   4lt«~i,u*>    Twr 

•liniillan^i>ii«ly  M(''|ui>inl«d   wiib   thtt  mMutpa)Hll>>u  mudy  wHboal  «""i                                                  -           ■ 

of  eb^nilcal  analjral^,  a  tu(*ll)od  wht'-b    I*   tbfi    ino*|  pmritalod  !■  saay                                                                      -l 
▼aloebie  lo  linp«'l  a  Ihor.  nsM  kai^wl^-'go  ofct  <<idI«-  |  grnit  ralae  lo  ctili- 

try.     ll  I"  a   r»rv  K..od   litlU   honV,  and  will  make  er»  — ^.  Y  J««    J^--.,'    la-  H.^A/y,  i; 

for  ll.Mf  m.nT    w«rm  fri.ad.   and    •«poor|.r.      It  i^he  lab>«.  parlirot.rly  d-mand    i- 

lr.At«the-..bieo.w«')l.nJn^uhl-y.r«rycIaarLr«,am.rahly  rofnitd.  l'       -    -  ■  ■■ 
aod  T«titabl«.— Af   i>o«f«  JTrd.  and  SKrff   yourn..  '  -  .'.""■. 

Mar   iWt, 

Tbi>  work  U  finlonly  wnll  N.lHpted  for  niie  a*  a 
text' book  la  medical  oo'llnftea.  but  i«  al-ntiaw  nf  tlm 
b««l  thai  a  praotlUoDttt  caa  hare  for  coBTenlaai  r«- 


fnt^at*  «bd    rulaaaa    of 
do  not  rcuiAUibrr  to    b«' 


KNAPP'STlCHKOLOaT;  or  Gbamlatry  Applied  to 
tha  Arte  and  to  Maoahelnrao  Wtib  Amarloat 
addliloae  by  Prof.  WiLTia  U.  JoMJiaojt.    la  two 


uia  flta»uiie«f7  -— i- 
.11. 

▼arr  baad-oma  oatavo  TolUMa.  wlU  SM  «««4 

oocraTlSfa,«lutb,  M<M>, 


UBLI0ATI0N8 — (PAar.,  3faL  2fed,^  elc,)*   11 
TJOFFMAN  [FRED.],  Ph.D.  and  po  WKH  {FREH.  B.),  PkM. 

-^  Pru/  ../ AH'tt   G^4m.  i't  Phil   OttU.ufPhurmaejf 

MANUAL  OF  CHEMICAL  ANALYSIS,  as  AppUod  to  the  Kxamt- 

DMtioD  of  Medical  Chemicnts  nnd  th«ir  Prvpamttona.  Being  n  Quid*  fur  the  Dciermt- 
oation  of  their  Identity  «nd  Quatity.  and  for  Xht  D«t«<^lion  of  linpuritiea  and  Adultenu 
tionii.  For  the  U'vof  Pbartnacift<i,  Phy«i«i»ii8.  DrugfcisU  and  MivnufnoiuriDg  Chvuilsif, 
and  Phnrmaeentioal  aod  Medical  StadoDti.  Third  edition,  anliraly  r»wrttt«n  and  tDDch 
enlarged.     la  one  vary  baodsoioe  oelaro  Toluine.  fully  illnitraled.     {Frtparin^.) 

'pARRlSB  (EDWARD). 

"^  Lat«  /Vo/w#or  of  Materia  MmUcA  In  M4  PhUaAUphia  GntUff*  o/  Pharmtncv 

A  TREATISE  ON  PHARMACY.     Desired  as  a  Text-Book  for  the 

Scadent,  and  a«  a  Quid*  for  the  PbyiiioiaD  and  PharmaceatTit.  With  m&ny  PortQulB  mod 
Preflcriptiona.  Foarth  Edition,  thoroughly  rerijed.  by  Tuomab  S.  WriOA^D.  In  on* 
handsoui*  ootavo  volume  of  U77  pagan,  with  380  illaitrfttiona  ,  oloth.  15  60;  leather,  $0  60; 
balf  RasKift,  $7 

.  or  I>r  riirrl*ti'»«reai  workoapharmaey  It  ooly  [  lUk«r.  UirUlooDT*y«omeld««oflh*llb«famr which 
raaiAln*  to  be  A»ld  tb»l  the  editor  hK«ftecotapll»li»d  I  baiibeeoti«>luwed  opi'ti  ll*pr«da«lloa  when  we  nieo- 
bl«  work  so  well  •.«  ro  niiiloliiin.  Id  till*  fonrtl)  «tiJt- '  tloa  tbMt  therenre  do  loaatliku  Z.siiritrf>fii11y  exeenied 
tloa.ih*  blffb  atKudHrd  of  •xe«l)cor«  which  II  b*d  IMnatfAlluBB  Id  coBclaalfiB,  w»  h««ritl)r  recotnneod. 
att«lii«'Ilii  |*r«TtoaK»dltlt>os.aDdi<rihv<»dlior*hlp  of  ib«  work.  ai>t  oaly  to  pburtuAcUtH,  biii  ^lito  |u  I  be 
It*  «rc<iiii|>llflbed  Anibor.  TbU  b»>  hv\  \trva  *<f>*yu\  oiahllnde  of  inedicftl  prMCtii|t;a*rB  wb  j  Mre  obll|«d 
p(l«h«d  wliboflt  mueb  labor, nod  tuHay  addttUiOMHud  tu  c>itnpaoBd  th«lr  tiwo  tnodiclDMa  1|  will  ever  buld 
lmpruT*fn«al»,  t  aToLviag  ebsafe*  I  o  l)i(«  'riKUK**-  aa  h')a<ired  plftc«  oo  onr  nwa  hi>iib«bf)vt«. — hnttUn 
■l0OI»f  lb*  Mveri!  pariH  of  th<*  wurk,  »r)d  lh«f  ntldl-     il^t    Prtngnnit  tHrCMtar,  Auf    \'l.  \hH. 

pMrlkApft  onr,  if  not  lti«  iiio«(  lin|i(>rl*ai  bnok  opoa 


Wllb  lh«  tiKKlinralUibi 


Th*  work  )•  ami  nootly  practical,  *od  bus  lb*  rare  tbi>  ptitillc  w1ik«Utbem«tnrt<  ''Xprrif  ac«>  nf  Ita  ao* 

■•rUorb«tQgreMd«1>l9&Dd)aterMllitf[,  whIU  II  pre-  tbor,  %nA  itvrhiipN  auoe  tkr  wttr*«  for  a  datb  of  aev 

••rr«aKa|rl«lly<«lenil(lcobaTaeter  The  wbola  work  bluod.— Lontf.  ^luira*. /otin«a/,Oet.  17,1074. 
reieat*  the  frealasl  credit  oaaatbor.edltor  »ad  pab- 


o 


RIFFITR  {ROBERT  E\  M.D. 

A  UNIVERSAL  FORMULARY,  Conlainingthp  Methods  of  Prcpar- 

tn|»  and  AdminlgteringOfHoinal  and  other  Medipinev.  The  wholQadaptrdto  Phyiiolarr  and 
Pharma««uliAt«.  Third  edition,  thoronghljr  reviiied,  with  nuiurroue  uddittooi,  b?  Jonn  M. 
HAiacii,  ProfeaaorofMateriaHedioatn  the  Philadelphia  Colleffeof  Phnrmaey.  InonelRrga 
and  baDdaomo  octavo  Tolamc  of  abont80[)  pages.     Ctoth,  |4  60;  tenthf-r,  95  60. 


^^H  A  mera  eomplale  foraolMrytban  Itixliilta  pr)*<>  |  mltted  lo  mrntnrv  hy  nr»ry  «ttiid«oi  «f  tu«Mllelao* 
^Hut  rural  the  pharmacUt  or  pby«leUD  ronld  birdly  <  a»  a  kelp  to  pby*lclKa«  li  will  b*  foiiod  larHlu*bI«, 
^^Kfcalra  To  the  flrat  -ome  iiach  work  !■  iDdi-poa^*  and  douii(ti>*>  will  rnHke  ttH  w»y  IdIo  Mtimrie*  »4 
^^F%1«,  «q>l  M  Uhnrdly  I  ?■<  •«««•(>  tU)  tit  tb"  iir«cltl1t>i>r-i  »lv»ady  «tippli«(l  wirb  n  «liindard  w«>rk  of  the  klad. 
^^K^}t(ie<iinpi>aDd*  hi*  own  mrdirinM.  Mach  of  wb&t  I  ^7*4*  American  Practtttnu^r,  Litwl»9lllm,  July ,'74, 
^^■to  coatAiood  lo  the  tairodaclloa  on(bt  to  be  con-  i  • 

B  jpARQUfTARSOS  (ROBERT),  ilD?, 

A  GUIDE  TO  THERAPEUTICS  AND  .MATERIA  MEDTCA.  Se- 
cond Ameri'^an  edition,  revised  by  the  Anthor.  Enlarged  and  adapted  to  the  0.8. 
Pharmacopoeia.  By  Fhaivk  WnonvtiRT,  M.D.  In  one  neat  royal  lauio.  Tutotne  of  41M 
paged:  eloth,$1.26.     (Latrlp  Ittyeti.) 

The  appcaraoer  of  a  new  edUtoa  oftbl*  eoa*e-    eopiooe  ooiee  h»T«h«oDioirodneed,eiDhodylaf  tba 

lNt«»r  r»f  ui0B  «f  ||,«  i>h»r 


■leer  aad  beady  h>tok  la  leie  tbao  two  y»«r«  may 
c^ruloly  be  Uikeo  a*  an  iDdteattoD  of  It*  oaefxf- 
nfi«4  liK  ooDveoleol  ftrranftsBidBt,  aod  tia  terte- 
oe<«a,  aad,  at  tb*  ii«me  time.  <0Btpie*eaa<»«  of  ibe 
iDfornaiioa  girea,  omke  It  a  haody  hook  of  refef- 
«fi«A,— Xh«.  /oHTit.  of  Pharmncy,  Jooe,  1ST0. 

Tbl«  wnrk  eoDlalae  ta  moderate  courage  aoeb 
WNll-dlvealvil  ttkCip  eooewoieg  the  pby-li>l>'Ct^al 
aad  lber*p«at1cAl  act  loo  of  leiPttdleit  a«  ari«  r^esna- 
ably  e*rHbU«)>rd  ap  In  tbe  pr«»eDl  time  Bjr  «  ccis- 
▼«nl9Bl  KrrBDg*meal  tbe  rt)rr*apr<iidi  PC  elTfCfH  ot 
eeeh  article  Id  health  eod  (11«eK««  ar^  pr«ti>«Dled  in 
parallel  colataoe.  not  oaly  reodfrlnx  rxferea^e 
0iiaUr  bat  *l«o  lnipr*ti»«loji  the  faol"  mor^  Hlroonly 
QPiM)  th«  mtod  of  the  reader.  Tha  book  baa  b*nn 
adapted  lo  tbe  waol*  of  tbe  Amerleaa  etodeat,  aad 


arop<rla.  losaiber  wit* 
lb*  BQltd'i(««  to  the  motm  protnliietiL  potaone,  Aad 
•  iicb  of  (be  B*wttr  raHndlal  affiutt  •••eened  oecee- 
aary  ••■y  the  c»D)pleleao<t*  •'!  Iho  wnrk.  Tftblaa  of 
w»|j|ht«  aad  to»a-ar«>«,  end  a  gotd  ftlpbaballeal  la- 
dax    ead  th«  r<)]ninf.—£*'**00l»t»'  Girffular  and 

ah0mtent  0'it»tt',  JuB«r.  l«7{t. 

II  U  a   plaaeare  to  iblok   that  Ibe  rapidity  wttb 
wbleb   a  »erand  edilloe  la  daraBodod  may  b«-  takea 

Btt  ao  indlrn"  —■'-■■'■ ■'    f  T>r»etall<ja  of  Ibe 

▼alua  nT  tr  nnf  the  aa«  of 

ntmadtea  i-  I  ie  ibt  culllea- 

tloa  .if  ['atbi" '(t r".jiri..riiHnni.Tl»ilCOf  the  pf#. 

«eol  day.     Till*  work  c«rt«lolr  m«rll*lbe  MOfceaMtl 
hna  ao  c^atokly  aohlef  ad.  — »w  R»nt«ti(M,  July,  '78. 


CnR19TI8ON*RPt8rKN9.AT0Rr.  Wltbcoploflaad. 
dltiona,  BBd  ^llt  UfKA  wood,  encrarlef*  By  R 
K<iLi«FiNtr  nairriTK.  91. t>.  Oaa  eul.  Sro..  pp. 
lOOO  eJaU.M  00. 


GASPBKTBH'B  PRIZE  tSHlT  OS  TBS  DBI  Of 
Alcoholic  Liqodkn  in  Haat-TH  Aff^  DiaBA«c.  Mew 
•dlilna,  with  a  Prwficr  by  P  P  Oo)«i>ib.  M  D  ,  a  d4 
•aplaBalloB"  nf  afflrniltlr  word*.  la  ofleBeatlftno. 
▼olone.  pp.  179,  eloth,  dO  eeal*- 


12  Hrnet  C/Lea's  Soy  i  CoVs 7vBijCAriovA—(ifat,  Sm. a»rfT'9t?r^ 

^TlLLf:  {ALFRED),  M.D.,  LUD.,  and  XfAlSCB  [JOBS  J/.).  Ph.U 


Pry/  0/  T't'ori/  rtnrf  Practtcfn/  if^fttetne 
and  nf  VUnleat  Mea.  <«  Umiv.«/Pa, 


Prof  ..•'.V/r 
Phnr 


Ftitt. 


ri*ia«U.  UhuJi*  huA  itftA 


THE   NATIONAL  PISrENSATOUY :  C-i 

ChMuistrr,   Pbarmney,  Aotion»  Add  Uees  uf  Medi 

the  PharuiQcopoclap  of   tb«  Unitod    StriteK,  Hf-' 

QQf  referenoeE  to  the  Frcnob  Codex.     Second  • 

ailditioDB.     Id  one  very  handsome  ooInvo  vohi 

Extru  olotb,  $11  75  ;   le>atfaer,  raiMd  bftud?.  $7  itH  i   UaU  liu*^^, 

baek,  $S  2i,     {Now  Reai^v.) 

'  PBCr  ACB  TO  TnF  Bkcoud  Rditios. 

The  demand  wbloh  hnii  exbansted  in  a  few  moothH  no  unnnnally  Inrf^  fijlttnn  nf 'b*  Ktlf«*«*l 

ispen*utory  IB  doubly  gratifying  to  the  nuthori".  M  shoH-i.'.  *    tHtaktaf 

i«t  tlio  want  of  iiurh  a  vrnrk  was  felt  by  the  lueilirtil  noiI  i  ,ntl  (fc«l 

tboir  efforts  to  snjipiy  I  hut  wnnl  havp  been  m:ccpiHbIe,      'J  ,,  -■ 'r*  tiM 

llimiilated  them  in  the  revision  to  render  the  Tolume  more  worthy  l>(  tbe  r^ry  r; 

rich  which  it  ha^  been  received.    Tbe  hr¥l  edition  of  n  work  of  rnt*h  mngnltnd^  fi>>  r 

te  roora  or  lecK  iniperfeot ;   und  though  but  lUtfe  thnt  in  new  iind  \m\-  '        '  ■  i 

li^hC  in  the  short  interval  pince  itf  publionlion,  yet  the  IcD)»th  of   '  ■ 

>iDf{  tbrougb  the  firrRH  rendered   the  earlier  purtii^ne  more  in  nrTL-..  -.« 

i]K)rtunUT  for  a  revision  bai  enabled  tbe  autbori  to  •crulinite  the  work  <<« 

itrodace  alterutione  iind  additions  wherever  there  haa  seemed  t**  bf  f^r-^  t. 

lertt  iir  f^reater  completeiie.'i.     The  principal  changes  to  be  tiot-  '.  ' .    .  >- 

drug&  under  vcpiirtitr  heudingg,  and  of  a  large  number  of  ■%• 

teatioiil  prcparatioQfl  classified  ns  allied  dmga  and  preparaLlni..  « 

ItuporUnt  or  better  known  articteii :  the^e  additions  eotnpriifA  in  part  ne^rt  ~  -.>■. 

larmaeopooin  and  numerous  nrticlef  from  the  French  Cinlex.      Alt  n^w  >'  j 

^ttame  to  the  autbori'  notice  up  to  tbe  time  of  public.-itton  hnve  r 

The  iierieK  of  illuxtrationii  hii^  undergone  a  corre(>pondin^  thoi  t 

boon  added,  and  Mtill  more  have  been  HubRtituLed  for  «ucb  up  K' 

The  new  matter  embraced  In  the  text  ie  equal  to  nearly  one  h  j- 
^Considerable  IL9  are  these  changes  afl  a  whole,  they  bare  been  aci 
of  (be  piige  without  iocrenfing  unduly  the  siite  of  the  volume. 

While  numoroue  additions  huve  been  m»He  to  the  9eotion«  which  relato  t«  the  phyeiolAC^etl 

action  of  mudicineit  and  their  u«e  in  the  treatment  of  dinenne,  great  care  ha«  h'-<---   * -i^->-  t« 

nitke  them  n»  roncise  as  was  possible  without  rendering  them  inrompleie  nr  ■  •  Vs 

1of«f  have  been  expressed  in  the  terms  both  of  troy  weight  and  of  the  tnetrleal  t-,  ht 

lurpoee  of  making  thoie  who  employ  the  Iiifpensaturj  fjuuiliar  with  the  latter,  and  |j«iicg  %k9 

ray  for  its  iDlroduction  Fhtn  general  ute. 

The  Therapentical  Index  ban  been  extended  by  aboat  3250  new  referencea^  maUof  tkfl  told 

'aumHer  in  the  present  edition  about  tilMtO. 

The  articles  there  enumerated  us  remndtes  for  particular  d1sea*ef  are  not  only  th'jp  vhldl^ 
the  authors'  opinion,  are  curative,  or  even  beneflnial,  but  tbose  also  which  hay  ''•e 

leen  employed  on  Ibe  ground  of  popular  belief  or  prof<**>nhiiiii1  authority.     It  u 

,Xnuob   Qun((ei)uence   tu   be   iiti<|Uatut«d  with  the  worlti' ''  ----'■■—    ~-  i--;-  ■,, 

iliarrow  limits  of  tbeir  power.  a«  to  know  the  well  an  -.t 

«nder  whieh  they  are  dtsphvyed.     An  :tdditional  v:iii<'  li 

oontains  (he  elements  of  a  natural  olai»iGontinn  of  uiedi<  4iiei>,  l'uutidc>i  upoit  un  ibr>ajyet«  ul  Ua 
results  of  experlenoe,  whiob  is  the  only  fiaf**  guide  in  tbe  treatmetit  of  diaefte*. 

TttU    evldeace    of    Hiieceiu,    seMom    purklleled, 
.jlbow*  eteailT  bow  wfll  the  AitiliorN  liAve  mat  the 
OxUtlnp   needaofthr  phurmiteentlrn)   »ud    mi«(llc-tl 
l>    <  iJrAtiryiBi;  ««  It  niu»t  b«  to  Ihem,  they 

I  -■.-d  (iin  oppMrtnoliy  olifrvd  tor  n  thor^ 

(,  'U  of  the  wh.'le  wirk.  •trivia^  (■<  «iti- 

tr  U'>  u'lrtilii  it  nil  ilml  mi^ltl    Imvn  Ix^ru  oriiitiKil  lu 
f^bv  f<>rmt<r  udtli'jn,  sad  nil  thai  butOfWly  H|ipe«rn<l 
-of  niiBclwol  ImpMrl^DCe  ilarloK  I^r^  t\ri\-  ^'f  if  fi-\ 
lahiHHlloo,  »«<!  lb*  hh'>rl  loterv. 
iviuon  piibll«alUio.     A(t«t  h   '- 
lagb  lhr'Ttilflnif>  WA  tDn^t  k<l'< 
•  UMfld  fKithnillj,  and  wiiii  "iti'..-.,  m  innni 
lahUh  el]«ruct«i  of  their  work  lUHeom- 
meflnc    ft  »  r^qrilrfttvaf"   nf   fhn   itay,  m  ^ 

,1,1-1  iu-  , 
i  ■•.O'b  \a 

t  *.  «iiJ 

'.Ti4-r».i'.'iiM..«,_.*„,    J„„t    ../  I-J.,,,  >:'"'<■,  .N.ir.  IB79. 

It  1«  wtth  Krmt  pleiiaiire  tbKl  w«  aunouace  to  nor  , 

l*iii>r«  III"  ii|ipni>rKDVe  of  »  Mfenn^l  <d4lll|i>a  of  tho 

[dtUniil  Ih<!|>*D«tlofy  Tlio  hMiil  '<xtiiia->iU*D  >*i\V- 
|r*t  fidltton  In  Ihif  Bhort  »pM<*«  of  siic  m'lDlli",  !■  -. 
Itlfflcl"t<t    tKnllmoiiy    lo    tlln    VaIii"    i>  .n-.l     iiti<ri     W. 

^Wurti:  by  the  prot»«>iiluu.     ||   tf|<; 

kUoftbe  flrtil  edltloD  msBt  tui 

Ittort  sad  tbe  pobltf  h«ir  to  inm. 

new  vdtlloD  lmiiie<iU(oljr  Aflvr  iLiv    llf*(  Ijk 

lUMtl,  fur  vn    9a<l  K   Urifn  Miuount   uf  Dew    i 

■If^d  KDd  a  go'>d  d«al  ^r  the  prerlaus  ti*xt  u!:    : 

an<t  Improved,  wblob  prov««  thii  tlieanDurr*  d-  nvi  i 

lotend  to  let  the  ijraeB  frow  ander  (belr  feet,  bat  to  ' 


keep  the  work  up  (o  tbe  lima.— Ana  BnaadiM,  P«r. 
1676. 

Tlllf  I-  »  t-T-it  worlt   li-    twnof  liir    ^hl...l    »*lt«>r«q 

m»i' '  ■■  ■              ■                                ■•- 

da.-.-  ■- 

nnp  ,  '.  ■  '^ 

i>  i<  -itM^iO 
(UW  ' 

■I,-   I  ■! 

V  ♦Biy  ^— w. 

i<  iHirwlM  aai 
ubil.Ly  iit  tbo  auitiur^  «liw  ^rvAlueoa  K.— JMi'alaMA 
Af-rfioaJ  Jtmrmit,  Nov.  I87P. 

IIHV-:-' '-'■■' ."-v-1     '<'     r-' ■     't-,. 


IU"' 

Th«  Niir 
rrrv  li"*' 


'Mnn'Xii  J/c'J.  aid  Sttry.  /irHrN.,  Feb.  ISlffi. 


A  MANUAL  OF  ORGANIC  MATFUIA  MKDFCA.     BHnir  n  OnHe 

lo  MaterU  Mcdin  of  the  Ve!ic*Uble  uud  AniuiAi  IC-Ai;do«!*.  Forth*  ii*«  of  StadfnU. 
PrajExiftf,  Pliann»«tfl«  nnd  Pby*ici'tn«.  In  one  b&odjoma  ISino.  voImid*,  wiUi  niini*r- 
oiu  illa«tr»tioni  on  wood.     {PrriiariMff.) 

KXrSACT  rROM   TDK   ACTnon's  PRKFACK. 

Vb«D  ia  1946  th«  Author  wa«  called  to  ibn  oh&lr  of  MmlarU  Mvilio*  in  Ibe  in*litalioo  nav«»l 
(the  PtilfldelpbiH  College  of  PbarninoTt,  h»  teriounly  f--"  ''-  -"-d  of  »  _«irit->'  '■  *-'  '>  nk 
irhii'h  frooM  be  u»«<l  in  connection  with  bl»  !#on»re*  »iiri  rariyu*  for  .^n 

of  »nch  «  work  at  an  earlj  Antt      T-j  •"lalti-ttt*  ;»  «TPt*iti  <  -■  un,  wb<cb  *  >  ih- 

oot  <liffi<*ull7  eomprebended  iind  v^cndi^  "  tbrise  I'oi  wLuiu  it  ww  inletid<>U.  ■**>  I'y  09 

meaDS  an  •&•?  t&sk,  and  the  nuihor  fn>i<  i.  iilmnnl  evsrr  jrenr,  1u  either  rt>nii>del  lb»t 

prcrii  -  '-  ■  '--l6ii.  or  lo  attike  wh»l  in  hi^  "[mi:  mn  •venied  to  be  ilBiiritbl*  improirem«nt4.  Th« 
publ'  *  "  Nftti«Dal  Liifi^enxfltoni-"  in  a  menfore  4iipplii»<|  tb*  wnnt  f#lt,  at  leaft  ni  far 

as  A  v:  , '  T-rrnce  it  con  erted    bul  oirin^  to  It?  locnl  arrnnireinrnt,  it  ii  not  adapted  tu 

•yalciuniiv  iutinii^tinn.  HoireT«r,  iia  puMicaiion  ronderrnl  a  modification  of  the  orifjinal  piftn 
far  ■  trr-BtMe  od  Materia  Med'ion  da«trafal«,  and  il  is  ni>w  prerenied  in  n  form  K<v<"ir  **n  out(tn« 
of  Ibr  »ubislan<;c  of  the  lecture<f  :ind  eiuhrii''inK  irhnt  are  considered  thi>  eR^«ntia1  physical,  hilto* 
loKteal.  and  chemical  i.-hnrucl«r3  >•(  the  (>r^:«nic  druic,  f"  a*  to  rMiH^r  the  work  alia  a  ur^fal  and 
TVliablo  gaid«  in  burinofs  tniniai-iluo:'.  Rf^ardiii^  (li«  claaiiiriontion,  Iba  autbor  1^  oun»«t'jat 
of  it«  inperfectian?.  but  ha  belteree  it  to  be  eonvenlenl  and  catmble  of  prnctlodl  ajipttcation. 

Id  referaiice  to  the  »c<ipe  of  the  wnrk.  tbe  oiutn  aim  bail  been  to  einbrara  all  the  dru^<<  reeag< 
Itited  by  Che  U.  S.  PJi  >  ■.  together  with  the  old,  but  n"w  linotDcnrial  '  '     noh 

other*.  Ibo  aft  of  wtn  n    recently  rehired  or  flu^gefted,  nod  wittch  -  r\'« 

attention.     The  lurdi  <  nnd  dor^t  of  tbe  iruriouN  drugs  are  merely  !>'  1  u 

fuly'ect'iof  feaerat  iuporinfit  Itiiurmation  ;  tt.e  preMnt  work  Uoot  taiendtd  for  givtag  iutlrno* 
Uon  io  Iba  therDpfiatlc  applioatiun  of  druf  j. 

QTILLE  (ALFRED).  Bi.D., 

THERAPEUTICS  AND  MATERIA  MEDICA  ;  a  Systematic  Treatise 

on  tbe  Aclton  »nd  Ueet  of  Mwllelnftl  Agents,  including  fbeir  Deecrlplion  and  History. 
Fourth  edition,  reriaedand  enlarged    (o  twolarge  and  baDdcome  &vo.  vola,  of  abunt  3000 
piigefi.     Clolb,  $10;  lauther.  $12;  half  Rntsia.  $13. 
tt  !■  una*ve»kMr]r  to  Ju  laucli   murv  tbaa  to  an-  |  of  (be  pre>eDt  sdllioa,  a  whole  ejelupiedia  of  tharft* 

pMal\c».  —  iyhtengi*  MfHtcnl  J-iuriKi! ,Tr\,   1^7.'. 

Tberiipld«abtttl»ttOa<>ni<  nftl- 

Tftfcttl  U»''r  wlUiwhlBb  the  '  ired 

bj  tliu  ui«i)lcal  pro[eKi>loa,  »i.      .  '  It* 

«Xc«tUaf(>aft  a  repitrlorx  of  prnrtM  >!  la- 

f'.rMi*lU-u  for  ttie  plir«lolMD.    Th-  i  ••  am 

frilly  *uaUtn<itliUvertliol,aatbv  w<  ■  iie- 

u   of 


3 


Kouaoa  (li»«pp<ufcr<iuce  ui  tUtt  foitiili  4><lltiua  ••t  ihib 
wet!  kooVH  mad  «XC*I1«dI  work.— ifrf/.  and  For. 
Ui-d-rhtr.  Rfei€V).Oel   1675. 

For  all  wbo  d««itre  a  eoinpl«i«  work  oa  ttiernpen- 
tlca  M.ntl  nmleHK  nii*<llCH  for  rt-fer^nce,  la  raM*  lu- 
vulvlag  in«ti1lcii-li>«al  i(Ui*nt|i:io*,  At  Wf>ll  n»  furls* 
formal  lor.  p'^nc-^rniosrr  media  I  ax^'DtH,  Dr.  8tlll*'»  !• 

"piir  rutlUncf"  the  work.  Being  on*  orpriul.bT'  i  fitly  r"rUed  and  la  (•••ni^  p<>rtl<>D<- 
tliflexb'inbrioDorrorinerii(iUtoD>.,ilioiiutbor  liNtlaiij '  luit  It  op  in  tbe  pro#eD(  lluie  by 
tha   pfor9<«lyn   UBilttr  rr -    '     '■'■Jiaitun'*,  by  the    chloral  and  cr'ttoo-chlonl,  allrii* 


•arefill  le^Ujon,  import  < 

liaatug  a  Work  nol  exji 
other  la  the  EDcM«>hlau. 


Tbe  meehaDlcalaxeoutlou  baudsoualj  aaalalob  tba 
well-ka»wu  «kllt  mbJ  good  tAAie  of  iht^poMUbcr. — 
St.  Ci<nOi  Jfn(.  iind  5»rp.  foHrnol,  Dea.  1S74. 

Froni  lb»pabl)calluo  of  tbe  flrotetilKuo  "8llll#'« 
TherapfiaUcii"  ba*  lieeo  ua«  of  ibe  cUmIcr;  Ita  aC* 
teacx  from  •)nr  Itbrarle*  would  create  a  vaeiinni 
vlilch  coiild  he  flUM  by  ao  otbar  work  ia  the  t'tD> 
|aa4«,aad  lla  prvHUC«kappIl«a,lBtba  Iwovulouia* 


•  dJ  tluitily  re-    rid*    of  toelbylnoe,    B»lh*Mr   Athor,  lltbin  m  aotn- 
.fDiet]  by  Aoy    itoaadx,   it'*'''*'>olt>ti)n<    ■^od    other  ramedle*.— Jm. 
□  nuy  Ianf|aKf«.  I /i>«rn   of  Pfntrmnry,V*l\  \b7&. 


We  flan  hardly  aduiU  thai  It  hae  a  rival  Id  the 
nnlili'ul"  of  U«  tMi:itV>ti>  J  lid  lbs  faluMM*  of  tt*  re* 

■«nr<  *ad  Wf  |t|U*t   «lta||ta    It 

a   I'  iit'i-ary;  not,  ludi-i>tl,aa 

I  fit  .'  -lilt-  .■■f  1. L,-.w;.«jgfi  la 

uii . .  I'.'ete 

tr>  '■  the 

1 1^74. 


flORSTL  (F.). 

^        Pmf.imtht  F 


ASD  TfASriER  (L.), 

MANUAL  OF  PATHOLOGICAL  niSTOLOflY.     Tninalatert,  with 

Nolei  nnd  Additions,  by  B.  O.  SnAKKSPKanx,  M.D  ,  rnthologi»t  und  Opbtbalmtc  SurgeoQ 
to  Pbilada.  Hoypital,  Lecturer  on  Kefmotlon  nod  Ofwrative  Opbtbnluiio  SurgerY  in  ITnlv. 
of  Pennu.,  and  by  HRRitY  C.  Smcs.  M  D.,  DcmoniitTiitrr  of  Pafborngti^nl  lliFtoIogy  in 
the  I'niT-  of  Pn.  In  one  rery  baDdHome  ootnvu  volume  of  over  700  pafjei..  with  over 
350  illaHrations.  Cloth,  $6  50;  leather,  $A  dO;  balf  Kuielu,  ST.  {JuJi  J7e.i(/y.) 
We  bav*  Qolia»lt«iloolaeordtaily  recoiameadtag 

thv  EaRlUh  traoaNllOB  of  Coral  t  &  Rftuvler'v  "P«- 

tbolo<le;il  llUtOlogy"  as  tUe  host  work  of  ibe  kind 

iB   any   laiiftnaj(e,  aod  an  c'^Of  to  I'a  r^ader^  a 

tpaoiwMftbv  t(i]i(}e  in  ohiaUlof  a  brvad  «ad  »oIld 


haat«  for  th**  jtpprwlalloa  of  tbe  prai'llcal  twarlogn 
of  palholii(if»l  aaatomy.— ^m  /num.  »/  Hm. 
8fi«nc*t.  April,  IE)60. 

Thia  Important  work,  la  It*  Amerleaa  <lre«R.  I»  a 
welcoioe  offeriag  to  *ll  "lud'-u't  uf  lb'-  •iiilijv«(« 
wblrb  It  triiMi*.  TUe  areat  tna**  of  ra^iorial  Ik 
attaafsd  aatarally  aod  comprabaa»iT*ly  Tba 
oUaalfle^oa  of  tanora  U  clear  aad  full,  ao  fkr  as  < 


tbe  «Dh)eei  tdinlla  nf  daflnlMoo,  abd  IhU  una  ehip- 
ler  (■  worth  1h«  price  of  th«  book  Tbe  tllO"tra- 
II'.  ■■■•.r.a»  MDd  w«M  ohoiu^a      W(*h.><il  llie 

-Il  MoB.llie  lrao«l<it.ir»  da^Tre  bOanat 

II.  in|  lbl>  ladi>|i«Q-atile  work  la  tlia 

hciii-i-  <'r  .\rii(*rican  atndeota.— /-"Af/ii.  MM.  Timt*, 
ApHl  3*.  IfiMt 

ThU  volnmr  w><  rfiritlitllr  r<.i).iTi*niI  tn  theprofi**. 
*\njk.     It  Will  y-  'i»ee»aary, 

Kddttlou  to  111  I    >  are  tf>  b« 

phyMleUaa,  an<!  I  <Miwlioare 

pkjaloUna.— .^mcrJDuu.  i^ruUUi^Mcr,  Jaae,  IMO. 


'^JT"   "HBriiiY  C.  Lba^b  Son  &  Ob.'s  Pcbuoations — t^alHofogy^c^] 


F 


ESWICK  {SAMUEL),  M.D.. 
THE  STUDKNT'S  GUmK  TO  MKDICAL  DTAONOSIS.     From  tlie 

Third  Hevlved  and  GnKrjred  Englisb  Rditinn      >f  ith  •i»(bt)--four  illUftraUoDi  oo  *ooi.^ 
In  one  rery  hftodfome  voiame,  rojallSmo.^otolh,  %i3b.     (Lattfjf  htuttt.) 

QRERS  {T.  HENRV),M.D,. 

PATHOLOOy  AND  MOKBID  ANATOMY.  Fonitli  Amcricnn.fnH 

t\it  FiTtti  KnlarKed  nnd  Hffviocd  Enffliib  KiUtion.     In  onr  Terr  hnndanrn*  ooI«vg  toll 
of  about  ;15(>  luiges,  wUb  1*tS  One  flngritvinga ;  oloih,  f<3  33.     (/»>/  K^nUv  ) 
ExTRArr  fnov  trie  AnrtiiHi's  PiiKrAcjc. 
In  prephrinR  the  flflh  ediOon  of  my  Text-bouk  »n  Ha(h»lnpy  nnd  MorbU  AtiAtMmv,  T  fkfti 
ftfpikin  Add«d  much  nfw  mniitfr.  with  tbe  ohject  of  rorikin*;  the  ««>rk  a  more  •' 
the  ci:U<l4>nl      All  the  chiipMri'  have  been  cutfituUj  reriMpd,  xnrnp  Mlt«-rNtlonp  h  . 
thif  nrriin;;0ment  oT  Ibe  wi^rk.  ond  iiti  ndiliiinn  bii^  he«n  oiiide  to  ttia  u umber  ui  tt'  i'>i->'iji>       iiit 
new  weod  cuu,  a-*  in  previous  adltioDB,  hitve  been  drawn  by  Mr.  Coltingn  froB  nj  okd  nilerv* 
i-oopiuiLl  pr0parntii>nH. 

Wn  liitri*  litUfl  ot>iiiii(l«>i-«<]   ifal-  |ltf>  b^ot  guide  ynt  •  bnaa    thnrnnrhlf  raTiard,  asil    ninvb    fe«w  «•* 
pr«Mtntii.l  to  ih«  •lodeel  for  iheiil«o|iBeiitttii)  uf  r*- 1  hft«  h«>Kit   oil.lH.    Tr>  rb*<  rliT«t«UB  e*  a  rei^ 

Uv^ry  tbiiii  RDj  4>iber.    Tli«  prmal  edUUa   ba»  i  ana  ff«frpMl^  May,  1>6I. 


ryRISTOWEiJOHX  SVER).  JW  />  .  FR.C.P., 

J-^  Phpnirl'innntt  Joint  hf-ctur^mn  Mrdlclnr.St    Thirmnt^A  ffftMjiitttl, 

A   TREATISE   ON   THK    PRACTICE   OF    MKniCINE. 

AniffirAn  edition.  revUed  by  the  Aaibor.  Kdifed.  with  Addilioiia,  b>  Jam«b  II.  II 
insoK,  M   [>.,  Pbytticinn  to  the    Penna.  Hofpital.     In  nut   biiDd>"tiD)!>  not*TO  TMlam* 
nenrly  12II0  p>it;f8.      With  illastralioni.    Cloth,  $6  «0  i   tentfaer.  $9  00;  tialr  Rvw 

$S  60.     {Now  Re^dy.) 
Th«  M^aond  f^Jltlna  ortl>l<«  Axci>U«Dt  work.  Hke  ttiA  i      Tba  vj^wo  of  tfa»  ■.nttiMr 
Brt'l,  tiAt  r«ra1V9i)    tbi*  beneAt  of  l>r.   HutcbiDpno'*  i  «|iia  And  ■t)ini-l»t>l  Vfoinpi 
AOiot^tiuna,  bj  wbiflli  the  }>>)A>«^  uf  ill<^ii-»  wlilrli  .  wiili  tbf  wrlgbi   ■•<  ><<••    < 
■r«  (MicalUr  tu  'hl«  cnuotry  are  tbillcu^d.  sed  iba«  '  m^iitcal  ^>r<irf«>«r  : 
A   lTftH(tM<    wliieh  Witt   Inli'Ddetl   for    tirltiPb    prArtt-     IrlDr    b^ivltl  bM<il  < 

t1>>ueri  ttod  I'lnd^alA  1ft  roAde  itioro  prACttPttiy  aR*ful  '  hl<ieUM>tolft9.'t>pH      .    .    :.....    ^       ..    ^     ..    _    , 
on   ibta  side  <)r  l)i9  tml^r.     W»  rm    no   r*A»iiu   in     Hurg.  JuMm  ,  P«b    laeu. 
modify  iti*  bigb  »|ilnluu   pr«rloa>ly  nx|ir**Md  wllti 
refHrJ  tt>    Dr    RrUtow«'«  trork,  '■x»}u   by  H<l<<lttit 

oar  tpprftclAn-o  '.r  1hec»ref«I  lAb.r-..f  ir.AAnlti.,r     Z^ly^'l'ul  %^U\-a\  '^vr*'\i.At 
la   fottowiu*  111-  t-l^tnl  Kr.-wi),  ..r  iii».|lMl  -f1»oc*.     ^,^g      Yj,^  mdJnion-    wid.  by  U. 
—  ^^..(..n  V««cainn./&ury<cti/y..«r»m/,  PebroAiy.  !  ^p,,j„p,,„,„   ^^,,  ,,r.rtlr»l.  ktiO    ^.r.,-,   ».,u 

'*  u»(«riilt](«i<i  til  AiiioricAii   raAdffs.  —  ffM/tll*  JV^.  •! 

tfMrir.  /onm,,  Uitrol).  tftso. 

Vi'r  T«|(A'd  tt  It ■  all  tiiaMllant  w 
ftlr  I'l-arttilMQ^r*      ll  U  i-lofly  •» 

-trlt'  !•    iiti  .ttliv*.  und   tl    i^  *■"!  

tF.  .  .  'I»nt  ftsp'iatlJ  Jn  Jt  lUf  fMlbttli 

'<  Ob*  of  dt«aa'*e  —At'    t,n*ti» 


Th«  ntjdfi  wilt  flod  «v«ry  e««M4vAb1«  •aiMi 

eAnuf^cl*!)  wttli  fh«  |tr»fli1*A  nf  rr    "-■- 


1S^ 
WbMt  we  AAld  or  tbe  (IrM  edition,  we  eko.  wttb 

InercrtM-d  ofupbA*u,  r«p<*Af  cnuoHrolufr  ibl*-  "  Bvery 

pA(tr  In  ebii  ruclvrUMil  by  llin  niliTMiicci  i>f  «  lb<>aghl- 
ful  tn«n  Wtmi  Ua*  bt^rR  attld,  hit.*  boon  wait  aiild, 
«nd  (b«  b(M>l(  111  «  fHlr  reflfv  <>(  aII  kttut  U  titrt<ti**ttt 
kn-'icn  *>D  Ibe  »uhr«eiii  auDBldAr«4." — Ohit  Jf«4 
jeMf^Trftir,  Jao.  7.  leM. 


^ 


nosi 


ARERSnON  {S.  O.)  MP. 

Stuinr  nhynirltH  to,  uifttf  lalti  IjMjturtr  on  tlm  FrinfripftM  and  PracHct  •>/  M»dU*m»  nt,  On} 
IJuAftUnt,  ftr. 

ON  THE  niSRASE.SOPT[TE  ABDOMEN.  COMPRISING  T 

of  the  f^r'iinarh.  nnd  other  pnrte  of  the  Alinientnr.v  Cnnel.  <Ki<nphegttff,  C«Ktura,   Inl 
tines  nnd  Peritoneum.      Sei^.md  Amerimn,  from  the  Third  enlarfr**!  aii<l  retUed 
linh  edition.     With  itlu^irnliooD.     In  one  handfouie  octavo  volttine  of  OT*r  M>0 
Cloth.  %n  60.     (hntfft  h%Mrd.) 
il>  faliiHblnirvtilUa  ou  #ll-em»«  ,>(  Ih-  *t»iDNcb  '  Ara«'ti  Jwl  br  'he  Artlbof.    ?-■  '    .  "^ 

ilnl'iuiriu  bft*  b«cii  «ir  I  ttf  print  fur  afrnritl  Ti^ftK-,  '  ttf«D  K<til-«i|,  l.rlBflaK  tlia    ' 
\*  thortfori  Qtii  Bowttll  l(a>>WA  to  Ibe  pn.rr-^nton     adH    oi.<1c1ii<  ll   a    v.<ltit;>>< 
tm  It  d<»«f-T<»*  ll'  Iw      It  wHl  b*  f'land  n  vyr)«t>irJU  -  (l>MMr  l  n  er«>ry  fl*l'i     " 
of  lafonntttfoD,  ■•y<-l«tiiAtlc<illT  ■rrAOied.  t>0  All  (ll»*  '  vortod  untrltlou  U    ' 
■■•«M  Iff  ilie  «llm»ntAir  trnci,  fr'irii  Ibr  utt) 'tb  1(1  Ihn     ilNi-'t'na   wa   hnrp   '. 
rBClam     A  fAi'- itrtituivltou  of  ennh  (-hA|ilrr  U  deruiHil  \  llsbt  ihat  »\u 
in  AyiDptom*    pA(hr)t<t«y,   And   rherApoaMeA.     The    K'*'*"^*'-     ^^ 
|ir**enl  Adllloa  \*  fill 'Ar  tbAO  fermir  <>ii*k  la  mauy    pracl1llnD>4r  -  ' 
partlenlitra,  >utl  bju    b«an  itioruughly  r«vUed   aad    it,  Y   it»d   Jn'trn  ,  April,  [^;:^ 

Ul.tIGE'l{ATl.A8  0i»PAT>10Lt>GlCALHIbTUJ.OOT 
rnin*lAlotl.  wHb  NotoH  mi,)  Additioot,  by  Jo^erH 
Lkidt.  3A    D.    luonoroluuiA,  T«ry  lArge  ImperlHl . 
ijuarlo,  wllb   .i'io  r.ippur-pUtx  flKarso,  pUlo  Audi 
ar>iiiri>d.  cloili     #4  no  I 

LA  ROCHSON  VGI.LOW  FEVER  AooNldered  lo  it»] 
Uiatorlcal,  PAibolugleal.  Btiolonlcal  aad  Tbera 
poatira]  ReUttottA.  I  d  t  wo  (Brge  aod  b%Ad40iDej 
f>el««P  volDfR**  n/oeiirly  I  ^on  pp  ,elot)i  •?  00. 1 
BTOKRS'  LRCTPKES  ON  FBVER  Rdlled  by  Jor> 
Wi  1,1,1  AM  MnoKh.  M  I)..  A-hI^UuI  I'liT'-tcUa  to  Die  I 
C'irk  Sircr-l  l-'eviir  HoApllMl.  la  oae  naal  Bvo  j 
TOlttA«   Cleitt.tSOO.  ' 


fAVT*«  TRBATIBR  (^H  TT»P   Vmr^tOTt  ftr 
nBSTIO.X:    11*    !•  -      ^^ 

Prom  llie  S^nni''  t'* 

■ofue  ritJQmti.  •)>■  . . 

i|oi«LANI>'8     NKDll  aL     .MJT&.S    A^U    dCrtI 
TIO.NS      }  ml   «»«..  pp.'i'Wi.  elMtk     ♦■'»  '" 

BARLOW'S     MANDAL    OF    Tfl&   PRACTIC 

MfiDfCieci.    Wtifa  Addtiiou-  by  o    r  r.di 

M    n      1  vaI   JIvrt  ,  pT>  (ton   fllAlb.    41  M 

TODD*aCMinCALI.BCTUKE^f»arMTXlI»«Ct 
DiuCA:<R^      In  oe*  QAAt  vtcuro  roiaua,  t^t  vjn  f  ] 
Qloth.     tS  50. 


■I 


w. 


Hbnrt  C.  Lea'b  Son  &  Co/s  Pdblioations — (Practice  of  Medicine),  15 


^LIKT  {A  USTIN),  M,D., 

Prn/Mitnr  nf'h*  Prtnrtptfji  amtt  Praelttft  n/  VndMnmin  BM0OU0  JTmI  (JntUg»,  If.  T. 


I 


OF 

Firth 


A   TREATISE    ON    THE    PRIXCIPLKS  AND    PRACTICE 

UKDICINE  ;  dedgncd  for  the  a«e  of  Students  and  PrikctUioDerp  of  Medlcloe, 

edition,  entirely  rewritlcn  nnd  mu-^h  improved-    In  one  lurge  nnd  oloveW  printed  octJivo 

ToluRiflor  1153   pp.     Clothf  $5  60;   leulber,  $A  50:   rery  bftadtome  hnlf  Rasifia,  r»i»ed 

buDds,  $7.     {jHSt  R^tdjf.) 

niU  work  hftsbeca  b-*  l'>ag  tnJ  rardrflblj'  knoim,  ,  ^frnre  H«fare  It  fi«M*  lb*   pliiee  lo  other*. — .Vti«^- 

Rfld  h««  ubuloed  -o   li>Kh  K  pu»llloa  am<.iti<«t  niud-    vtitft  /nttrn   0/  M'd  nmt  Si'ff ,  Fnb    I&S1. 

era   .r«ll.i..   -ii   m^dlcior.  (h*l  U   U  h«rdl)r  «««  •■  fUnf.  Pr.rtUf.-  t.  i«c.>*nl«'d  t..  l.*  11  «t<ke.Ufd 

Mrytn-l-  tti..r«th»u  .ttiHiance  the  | \\r»'Ua  nt    i„,,i^  ^f  Ingli  r^ok  tiiutn    \h^  rrtn»-W.I(i.  muA  th« 


I 


thl*  fifth  «dl»"o  All  wb"  p^rrn-n  )i  mii>-l  h"  'Cnck 
bj  ihf  exts^sW*  r«'i«-»*'-cii  wlitch  hui  b#*o  nn-lT- 
lekeq  tn  Hill  r*TUInn  ot  ibt"  f^lttmn,  comhliicj  wirh 
mneb  nHxlaiil  ihoaifttl  Th«>rn  U  hardly  n  Kiitijpi-l 
which  dof*  not  Tfcflr^  fte^h  illa>-trKtlnu  KotI  ilUcu"- 
»l<iD,  npHB)B«  op  aci*  ltn«H<if  lB<iakry  wl<leb  tiA-r  o«>i 
be«a  (hoaitbLof  whoD  thn  prvv(>Mia  oilin>in  !i<>p«Ar'd. 
Wn  c»  oBii  ennrliid*  tbl*  n<illr»  wtihnat  »xpr»8lu( 
our  a.dnilr«lloii  ^r  tbU  rolnrnf-,  w)i>cb  In  c«rlMUI)r 
eoe  of  the  Ktnadftfl  Uil-I»)'tkh  00  (a»iltela«,  Mn4  v« 
B«y  lerdy  afflrm  IhMt,  tftkeo  alti>i<*t)i*r,  U  vxhibita 
•  foliar  &nd  «lil«r  ■ci|»hI  Dt»ni-f>  with  r>rf<nl  puthn- 
lAglnil  lO'inlrjr  Ibao  nay  A)n)ll«r  W'trk  wtth  wMcb 
W0  ftrv  Hrt|itBlQte<l.  w>)lliit  •!  the  fame  tllii"  U  thovA 
ll«  HQtbtrr  to  b«  puBaH**«J  ol  tht*  rur*  rAcintl**  'jf 
ripftr  <-xi><>(ilt(oD.  tlionHbtmi  <ll«crimlri4ll  q,  auiX 
kunnd  )*h\$i\9ml.—Lnudt»  Lanvel,  .taly  23,  ISiil. 

PrecttCHlljr.  thi*  e'lUtoo  l»  k  qow  wurk  :  for  on 
IDAny  Atl-iitt/ttiK  Kod  chAfxe^  b&Tt!  hp«>o  in&dn  that 

Oa«  WflM   "fqniiDl*-)   Wlrh   F-r^'Vl'MM    •dtll«H«   wuuld 

bardly  ri>cogolu  Itiln  «■)  :lo  n'd  frlnail  The  ulta  uf 
"the  valame  In  mtit^whitt  Incr^t-Ad.  Ao  eailrit  aew 
Metioneed  eoeenil  uiiw  ef)Kpi«rit  hare  bf>»ii  edded. 
It  la  aolTcrKftlly  cuaetii'id  ih^t  no  t*xt  book  upoa 
|bU  Hiibjttrt  wax  ftt^r  pi|)>n*h^d  In  (hi*  eituiirT 
Ihet  e*a  at  ell  eaiut>«r*  wild  It      It  baa  looc  bees 


pra<:tlrfl  of  m^dleVaa  wlntr^-rnr  Ibe  liaftllali  lart^aaffl 
1»  Tf»ii  Tit*  i>pluifti»t  ••Friywlj.-ri'  fffril  ihem^u 
of  «!ii«u«tv«>  t<\pMrl«>i3f«t,  'llticaoL  ftiidy  mltn  judc- 
m«in(,  uad  unl>l«M>rHl  crlilclMiii.  Th*  wtirk  *h>mld 
btt  In  ihi>  knod*  <>r  vTvry  praetitU>e«r, — AVi*  t-ifk 

Th«  »tyl»i  aii'l  ehar«oi»r  of  ihl*  irork  ara  tort  waII 
koAWn  to  llin  pr>tf«<«tilou  to  r*  |ii>r<«  on  lrilrit<|<iitll>iu. 
for  a  Dombfrr  uf  year?  tbi-  Tolutns  ha*  Mccuplinl  a 
lt*adlnc  p 'alii'ia  a*  a  I4xi-b  xik  in  Him  mtjorliy  of 
iu«ill<!«l  «c))i)<it*.  arid  ihg  btub  po«lrl<)a  ace<ir*la'l  to 
tl  lu  tUo  peal  l»  a  (itafauiMfl  t<f  a  b»Nriy  welr-tme  la 
tkia  Di*w  t-dUI'iB  I' ha  liodk  may  bff  nmIJ  In  rr^prBMCiot 
tbe  pre^y^Di  mtht«  <>1  rh«  ael«ii«a  of  nitvlielae  «■  aow 
QOderatrtoJ  a  ad  t«Nfftit  1i  I*  ■«  vafe  Kilde  laatudnnla 
and  praefitluoara  vf  mvdlotae.'^JIf'iryfcind  Mndicai 
JuHrnal.  Uareb  I,  ISfll. 

The  aiiihrtf  bikS.  lu  th|<«  edtrion.  revUe'l  ftod  r*- 
wrltl«a  A  ureal  Dan  and  rat-le  It  accord  wHti  Iha 
iDuro  adraneod  idaa*  wb<ch  have  ba«B  d*Tnlope4 
witltiu  ilie  putt  ffW  y«Ar«.  IIv>  U  'be  mor«<  Ritel  lA 
do  'o.  a*  h«  w  acli'*>ly  ^aruged  In  hi»  profsa^iua, 
and  eao  ra^kn  dedneilMDa.  ant  from  tliB  w<irk  of 
0lb«r«,  but  from  bU'nwn  labor*.  It  U  a  tro^lla* 
wulcb  aeary  AiuerlcaB  phy>l''laD  ahoiilil  ha*ii  upua 
bit  table,  twi  which  hf  -ii*>ii1<J  c<js»qll  oa.occa«10D« 


at  the  eery  bead  of  Ani«vrlean  l«l  btn>k  lll*r«tare,     "'•  i"le,  tn-i  whirb  h*  -i...ii!d  t'jamlt  00  occa^loo* 
aodtrieree.inbeaodoabtba.tbatltwlllbeDiaaj    «,'»"  bl-  lelwre  permiia  linu  t<»  d^*o.-'S(. /,'-«(# 

jgr  r//F  SitlfB  AVTHOtt. 

CLINICAL  MKPICTNE;   a  Systematic  Treatise  on   the  Din^noBis 

and  Treattoent  oT  Di'ensrri.  Det^igneU  for  Students  and  ProviUtoneri  of  Mediein*.  I« 
one-Urge  and  banil^ttine  »ctavu  volnme  of  796  pagei;  cloth,  $4  60  ;  leather,  $6  &V} 
hair  Kus^U,  $6.      {Now  Rratiy.) 

The  «u)l&«al  laaohar  wbo  ha«  wrttlitD  th«  vitlamB  t  la  tbiaeoanfry  aa  ibal  uf  %hm  aatbor  of  two  worke 
Voder  CttBflMeratloo  b^a  recognil'tl  ibA  OArtila  of  of  gr«at  merit  00  »pevial  aiihJMlH,  Hud  of  liMlilerorta 
tbe  Aiiiarlcta  profeMloB,  and  ili»  n<«nli  la  all  that   ;  paper*.  exMbitloK  micb  orUleivMiy  Aud  f<xi«Delr« 

rsa»«tfb  ~Tht  t>'iltiif\  J'turtt'xt.  Uac.  JS79 

There  U  avvry  rea«uo  a*  beliaeA  that  (ti(«  book 
will  b«  Wftll  retioivvd.  Tbn  active  prartUlun«r  la 
fre<4a««nily  la  aeed  of  at w a  work  that  will  Auabl* 
blm  to  nbtula  lafxrinalbiQ  Id  the  dliif;(i'»l4  and 
'raatineBi  of  eaaM  with  roraparaitvely  lUtlr  labor. 
Dr.  Flint  ha>  iha  frtoul^y  itf  «xprf<a«laic  hliitMlf 
cl««rty.  and  at  thr  tame  tini*  an  eonriaaly  ••  *o 
esabie  ibe  aaarcber  lo  iraetr-e  the  eattre  Rroaad 
of  bid  roarcb.  Bod  Hi  tlia'amo  umi*  oUtJi-iQ  all  ibat 
la  tmaantUI,  wlihoni  plodding  llirnnf[li  an  Internit- 
uab'«  apace— jr    f.  ilnt    h*ur.    Nov.  1670 

Til*  «»»!  object  I-  tft  piaea  hef.)re  Ibe  reader  Ibe 

^,  ,       late«t  ob«ervnM'.>9>  wild  exp^rloiife  tu  dIogiiMla  and 

Ar^ivum  nf  JTarft*  1  ,^^^  „^p,      ^„„t,  ^  ^  ,^^  i,  »Hp«BiaIly  valnahla  10 

atndaoia.  [1  ta  enmpletole  tia  kpa«I«1  daolgiu.aad 
yet  a<i  Oi>tid*ti*iHj,  that  lit*  can  )>y  li*  atd.  ka-'p  up 
with  Iba  lac'urea  oa  |t*affilee  wiibonl  D<>gl««(lDf 
<v.\n>r  lirancbm  It  witl  qm  a-c  <p«  tb*  Bnilr«  of  tli« 
pra>?lltUiu9t  rba*  «eck  m  work  I*  inuvt  *alaahl«  In 
cuI'Idj;  pjlut*  Id  dla«Di>*i<t  aud  liMaliiifat  In  thn  lo- 
l«rVfiT*  itPlWAATi  tho  itally  rnnndM  of  rUlta  Mnea  ba 
can  Id  a  t»w  (rlDiii«a  rafrakb  bla  mantury,  or  laara 
thai  it'ikl  a*l  vauM  \a  th«  liv4lineai  uf  dlM««a«>  wlileh 
damajid   hit  ln«Iaiit  a  Innliuu-— 0*i«ie(nMi2<(  Lniaeaf 


We  ruald  wtab.  Tbfl  alyln  U  wtilrh  It  1  wrifeo  la 
pftcoliarly  iba  autbur'a;  il  Uclrar  nod  fnrelbU.aad 
narkeil  bytboae  obaracicrl-illca  wblch  Itare  ran- 
4er«d  blm  oaeof  Iba  beat  wril«r«  aud  trtxchent  tbl* 
•DflBiry  ba»  ever  proda<vd.  W«  bavn  q-<i  f>par«<  for 
^  fall  a  ct)a«id«ratl»B  of  ib«"  rpin*rkal>l»  w-irk  ai" 
we  would  d*«irc  — .Sf.  LnuUCUn   W<-«(>rrf,  Dr I.  thTS 


It  la  here  Ihat  iha  .akill  and  l«arulr^  of  |fa«  jrAal 
AltaloUD  are  di«play<v]  He  bB*  givv  a*  i  xifira- 
hoe»«  of  tOBdlca)  koowledK**  «i'e«ll(*at  for  tba  qla 
4eei,  convfOtflDl  for  Iha  nracfititucr.  Ilia  ritHail  of  a 
ioajt  llf»  ofthe  moai  faiiltfal  oliali-a!  wmk.  colUei- 
jad  by  an  energy  aa  viirltaat  »ad  ajraleoiatlii  aa  un- 
llrlag,  Bad  waigbed  by  a  Jo^i;iafai  do  |«bw  clear 
Ihaa  bla  oh«*raalioa  la  aLea« 
«»<-.  Dec.  1^79 

Tojtiveao  aderiQatsaod  e-afol  e"n-p*<Mia  ^Mbe 
•xteD*-lr*  tlald  "rinodara  rlialcal  m>*<M<-lBr  U  a  ta*h 
Of  0'>  nrdlnnry  diiarnlty;  bnt  to  atc.imptlah  thU 
•oDalaMntly,  wIlbliraTliy  tod  fi)Anra*oa.  ihoillf 'r'-n' 
BObJeci*  and  their  «er«riil  pari«  rec«i»ioj(  Ibe  «ll*u- 
llin  wblch  retarlvrty  lo  fh^ir  ltnp"rtnor«,  medical 
opIul'inoiMlma  for  I  ham.  ta  ntUI  Dior<>  dlflnilt.  TliI* 
link  WA  Coal  IwuDd  to  say  haa  b«>eD  •xm.<ui«i1  wl'b 
.nornrhau  parllal  aoccaai  by  Dr  Flint,  who<«  naiiir 
la  already  familiar  t»aiudea|aef  adraooediaedlclae  i  and  JlinU,  Oct.  36.  U7(i. 


DK  rus  SAME  AUTHOR. 

ESSAYS    OS    POXSRRVATIVE   MROICTNE    AND    KINDRED 

TOPIC6.     In  one  very  bandsume  royal  ISrao.  volume.     Cloth,  (1  38.     (J/uf  luutui.) 

PAVrS'S     CLINrCAL     L8CTUKBS     OK     VAKI0(T8  1  STOKfJBS'.S  I.NTKODCCTION   TO  THE  STUDY  (IF 
IMPOftTAXr  DISEASES;  balbg  a  eolleollon  of  the  \      CLIMCAL  i<£lMCl.Mi.     Ualuxa  Oald^lulbe 
CllnlcHl  t>"etnrvBdnUvnr<*<l  in  iha  MHdLcxl  Ward*  \      v^aiiaaiion  of  Diaeaae.    la  one  haadeoiae  litai 
of  M<tfev  Ilnxpl  al.f^blcaffo      |rllt<-d  by  Pnaaa  tl    '       voluiii«,  olulb,  #1  :t$. 
Dana,  U.U.     H#<»nd    editiou,   «Blar«a-l.     lo    ooe  | 
haJBdaome  reyai  Uao.  volanie.    Cloth.  $1  7d.  | 


16   HsNttY  C.  Lka'b  Sox  &  Co.*8  PrBLicATiONS — {Practice of  Xedirin^] 
UICHABDSON {BENJ.  W.),  M.D..  F.H.S.,  M.A.,  LL.D.,  P^,A., 

^*         PfiluWi/tfiK  ti^^nl  iTolUgeof  Pkfiitieiami,  London. 

PREVKNTIVE  MEDICINE.    In  one  octavo  roUimc  of  about  500  foj 

{Short  li,.)  

fJARTSHOHNR  (RKNRYY  MM., 

ESSENTIALS  OK  THE  PRINCIPLES  AND  PRACTICE  OF  MEPl 

CINE.     A  hnii'Iy  book  for  StiidenU  ftn<l  Proctlti^'D^rs      Fi<lli  ntlhinn,  Iborogybly 
vr^crl  iin>l  rowrillen        AVilh  140  illustrationil.      In  ooe   hnndatimc   r»y&]  ]2tsic>.  VaUuil*, 
ubuiit  600  fiagva.      {In  Prt»».) 
The  Tcry  gr^nt  PurreB?  which  hns  exhnailetl  four  Inrgv  rJitionft  of  this  work  •bow*  lh»l 
atitbur  hitA  fiiofcetlotl  in  vuppl^in);  %  wanl  fflll  by  h  Inrfrn  porltnn  ofth*  T>r<>fe&*ioa.      Ic  ' 
eiipibted  bim  io  ruececMre  r«>ri>ionfl  to  ^jerfeet  lb«  <l»toil«  of  hU  pl»n.  *n«l  !n  rendtr  P' 
BtiU  uiArv  worthy  ot  (he  fnvdr  with  whlob  it  hnr  been  raoelved.     The  prevvut  vdlllun 
j|«diilt>ii5  tiLlenttoQ  nt  thf  hand*  uT  the  auLlior  lu  bring  it  In  every  wat  on  d  Uvel  wWb  t1 
KH^'xnred  oi-'iiditi'in  nt  tht*  »uhjnnt.  n\v\  l\^  r-fTori  hi*  lip^n  9ptir(>(l  t^i  make  iha  vuluiu«  wurlk)  a 
eODlinuiince  of  the  rery  groat  furor  vriih  which  it  hu«  hithertu  b«ta  r«o*iT*d. 

uroonarnY  (hUANK),  mo.. 

''  ^l/'rtH'Jn  fo  this  Gtrrmnn  BmpUot,  PkilattelphUt.tate  Oki*f  At»t9t.io  SML  Cttntr,  Jff. 

iiofliltnl.  'ir. 

A    irANPUOOK   OP   THE   PRINCIPLES  AND    PUACTICK  01 

Mtdicinr  .  for  the  u«e  uf  !=tudentj  and  Prftctitlonen.     In  ont  nf«t  rotam«*  royml  13 
with  illaBtrationi.     (/k  Prr$»,) 


T^OTHKUGJt.L  {J.  ktiLSEHlM.n.  Kihv,,  M.K.C.P.  Lovti,. 

-*  A»»t.  Phv  tnlh*  Wttxl  r.Mt'i    U»Mp  :   A»0t.  Phj/o   l*.ihr  fUv  o/  L»nd.  Uultp  .tit 

THE  PRACTITIONER'S  HANDBOOK  OF  TREATMENT;  Or.ll 

Principlefi  of  Therapeutinn.     Second  «dilt<>Qi  rvTiietl  and  enUrped.     In  nq«  vvry  oi 
ootaro  volume  of  about  050  pftgvs.     Cloth,  $4  00;  Terjr  hiindnoma  half  BuuU,  |& 

Tha  Jutitiir  inRtnbon  of  th«  profwknton  win  And  Ift  '  tn  tb(t  ihuDifl't'uI  rau'Ifr  nil  IIj'- 
it  H-  vr»tk    llitit  >-bti»M   not  naly  bit  Ftmtl,  but  eiir«-l  He*   ot  m    w>ilt-vrrUl.^i]    iiut*1 

fiilly  r-iQdtcil.     It  will  l^6«^^^   i»i*i.>  ii.  ii>"  itr.jpsr    Wfil  »rr  .r,i  i„  h   wuhnni  thit  ti  i  ..: 

«»i(<Ltt'JU    fiad  CL-mbluatloD  k.>f  lli<  '  ~    iha     urtuli  i|    Oil    *  ulcba  la    Mi.#itt< 

ba«l  iidiipi»<l  t><  eiicti  tri-p  jn<l  ro'i  <  -.nbl*-     tup"    '  ul.— >.Vti«A»ltJ«  /wrtib. 

tbi-iii  In  prtMcrttt*  iDielllKi^nily  '■^-'      ■'■"t -■  .-:(). 

To  .1"  mil  Ju-lk-o  to  n  work  -f  11.  ,,   ,i„  „^^   ^^^^^^  f^^^  ^^  l,ft  f^^ 

BBierwin  b*liiip.-'»iliu  la  a  r-  ...nUn  l<i  m^ti^-rm  «f  -IcuU,  tb« 

Tb*  li'M.lt  lift-lf  niiiKl  bfi  ri*iiil  tt>  l-f  ;--,--.  ^ — 

—St.  Lftuia  Vnnritr  "/  M'tUcin*.  N'ir.  iBW". 

Tli't  nn'bnr  marttk  |l)«  ttmakft  or  arary  welt-ado- 
tfKi  '  I)  r<jr  Mil  eTT-rrl^  tvWuril  rftilnaKliflOK 

II'  '*r  (ll«<>A*<i»  aiM>u  I  lio  «el«ntknc  tA>l« 

>'f  .  ,        Bvaty  rtiRfitflf.  uvery  hn»,  haa  the 

1iit|.ic.-.  ..(  n  iitn<it«>r  lian>l.  *ud  wbll^  tbc  work  li     m  go>f<)  i»:p>»a  -^  wni    M*u.  itrc-ir-i,  <.<c'.    iS, 
llioniuglily  ffclautlflc  tu  itTery  [mrtleaJ&r,  tl  pnaeola  i 


•*  Ph\/MUln  n  rtwrf  ti^turrr  on  fjl  (uieat  JVetf  (l'(n«  <*»  ifcf  Qla*ffft¥>  WtMUrm  T^jtrm^TIf,  ^e, 

CLINICAL    DIAGNOSIS;    A    HaniU>onk    for    Stiulonts   anfl    Prti 

tUioners  of  Medicine,     Io  one  hnndsntDe  J2uo.  volume,  of  640  p«(CU.  wUli  Si  UUiti 
tinbfl.     Cloth.  %2  ftJ.      {La.ttiU  htutU.) 

The  btH>k  It  ra  ftxeaUeat  uac.rlaiir.  codcIi-p,  roiire-    Lirr  from  prrfhea  tn  tha  final  paf»,  «a4  naitil  h* 
Bl«>Dt,  ptHCtlcAl.     Il  la  r^pli^t^  witb  lb«  7«ry  huitw- i  i^v«q  a  plac' <>ti  I'V'-rr  <<IT!<''' t&FiU,  li-c  •  H"- ii  .-•-. 
ladit*  lbi>  btoderil  D^^dv  wh-o   li<>   (iiHv  lti»  i<M?rarfl-     lu  ifc«oiicl«nM><. 
run  HI  RDil  iba  iHlmrKliiry  for  llir  watU  «arl  Kick-room,  I  aatl  dlagnoot 
aii4  iloeN  ool  litck  in  lofurtnatiun  ibiil  wll)  ifi»«t  ibe  [  b«caa«e  ia  it' 

wabU  or  experlpDwd  and  older  Bna.—PhUa,  Mtd.    aeaioally  c"uvt^^u  .    rA^Memt^   i 

Ti'nmg,  Jan.  ■(,  lS7d.  smarigvncy  ttiat  mu ,  «b«ay  priiClUlu«4 

ThlaUooeoftharefclly  o»afulbook«.    Il  U  »ttrM- I  "'*'' ^'^ '''"'*  ^'""^'  ■ 

TtTATSON  {THOMAS),  M.D.,  ^c. 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE   Ol 

PUYSIC.    DcUverrd  »t  Kind's  ColkRf .  London.    A  new  Anierlcttn,  from  ihf  r'flh 
rifled  and  enlnrged  English  f^dit ton     Bdited.  with  iiddiMr.n4,  und  several  bun  !- 
tiona.bjF  Hrnrv  IltUT^iHoKiiK.  M.D..  Profajsor  of  Hy^i^'Qe  in  rh>  Cnivet' 
aylvaoia.    In  two  larae  and  hiind«om«  8to.  vola.    Cloth.  SU  UO  ;  l«»ttthar«  $11  i«u 

WfLLfAMS-S   PDLMONABT    CnW8tJMl*TI0R  ;    U«  I   ^ALHHBOH  TflKPIKP  ^SpwOFTniMKAKT  il 

Kiilonj,  Varlelle*  ttod  Tratitin'jot.      Wiib  kb   Ab-        ORRAT  VKS8Bt.'  ,,  K«IUI»] 

aly-l>  iir  Od«  TTiAUMaod   (:»»•»   in  «xHinpliry  ItM  I      1  toI.  flrn  ,  430  p 

11!''*,I!«..  Lm.?V?««*  •*''•"'  "''''""'  ■*'  "^"'ISNTITHONCONM  ^  ,.r  AN 

»*•  pan**  :  eloiii,  tV  AO,  uDiMini  1. 


8LADK  i»»  D(l'llTH8RlA;!t»  Vatara  and  Treat-    p„,  ,  kh  n\  . 
m«Qt.  wlib  Hn  «c>>oiiainrttiP  Hlntoryor  lia  Pra- '      p^^":,.l\ 


MUDIARI.) 
PA( 


^ 


rnlorireti)  T»r!oti»  r<.fintrl#««    SorrtOi!  and  <-avU>id  .       g„ 
odi-utii,    laoaa  BaatroyallSiuu.ralBme,  cloih,       ,... 


Hkvrt  C.  liBA'8  Son  &  Co.'s  Pubmoatiohs — {Practice  of  Medicinei).    IT 
J>KTNOLDS  (/.  RUSSELL),  M.D., 

J-*'         f*ri*f.r>ftht  Prinrtpl^t  tntl  Pr^tffH^*  of  !lf*4tetmtf%  tTWf*.  OattwffM,  London. 

A  SYSTKM   OF  MKOTiMNK   wtth  Nnri:*  ahp  VnDiTi.,vK  ht  H'^itr  Rartb- 

RoRftR.  M  D.,  Ia(«  PrnfcfPnr  of  Hy?' ■^'  =-  •'•-  '  '■••  prrllj- of  Pi-noa.     In  tbre*  Urge  nnd 

brinilitoiur  octavo  *n1uni«#.  I'ontnu.  i  rinlrd  double-eolomnc*  finffr*    with 

TJ"m'>r'm«  illuj'tTiitli-m'i.     iSah^  O"' .  Price  ppr  »ol  .  in  ''Inth,  $S.Ofl  ;  id 

*h4i«p.  f  A  (Ml ;  half  RttMiii,  fttistfd  baailii,  $(;.:>u.     Var  r«1  in  elolli.  $16  ;  «b»p.  f  IB  ;  half 

Bu«fin.  $10.50 

VoLijMR  I.  (jrtf  'M/iv)  conuiiif  Okkeral  DtaitAttitii  and  DiKRAfSRs  op  thk  XiittvijUH  Ststkm. 

Vol.1  MR  XI.   {Just  rt^t/p)  oonbiiiif  I'tsK  tiiei  or  RKiirinAroUT  ao<J  Ciuct'CAT»ur  Statkms-     * 

Volume    TIT.    ij^i$i   ri>nii^)    c<^ntnlii»    DificA^RHop   thk  DiuKnT»irR  anil   Ttu>oi»  Ot.Aiott.Aii 

STBTBM9.  OP  TiiR  UHinAiir  OicnAva.  or  turn  Pbmalb  RsrHODDOTivii  SiatBM.  kad  or  tub 

CrTAMCors  SvKTRy. 

RrvnitMii'ii  Stktem  or  M»cnirt?i-i,  rfcunMr  Pf«roftl#r1pd,  hn«  nr(fniri<d,  «incf  Mi«  flrnt  nppenriknRd 

of  the   flr>t  Volume,  thr  w*!!  itv^frvvd   r^purnti'Xi   of  )>eint;  (lie   work   in   wlitoli   lu<->)ffri)    L*riti>h 

medicine  in  prepentrd  in  (Ir  fntle*!  nnd  rrn^l  prnrtinnl  form.     Thi«  roiild  Taroe  he  othemise  in 

tH«w  r»f  theiAct  that  it  \9  the  r*«ult  of  the  r«llnht>rftt>nn  nfth*  lesdinft  tnindn  nf  tb*  profuBiOD, 

each  <uhjeet  being  trented  by  some  jcenrt^men  who  i"  rejrnrd^d  m  it^  b<p:beft  nathnrity — s<  for 

iDHnnce,  OineiiNey  of  the  Bliiddrr  by  Sir  Hkhkv  Tiioncno*.  .MnlpofiilionD  of  the  lU^^ruj  by 

Q»AU.r  Kkwitt,  Insniiit^f  by  Mksbv   MAftisMir,  Cor*amption  by  J.  Hrnnit*  Besukt.   !))•- 

etk'ef  nf  the  8pine  hf  CuAitt^RH  lti.A^n  Haocliifk,  Pericnrdiiip  Ity  Fiiakois  KiBftu?i,  Aleuholisni 

b.T  FitA}*ct»  £.  AntTiK.   Renal  AfTrcUon^  b,v  Williav   Rubbkta,   Aftthma  hy  llrnM  bALTin, 

Cerebral  AflVctionp  bj  H    CitARLTo:f  bAirrtAW.  Oout  nnd  hhriimptiiini  by  Atriian  pARinn  Oab- 

Boi>.  ConcitltntionBl  Sypbilij"  Vy  .Ioaathak  I!i-tchi!I»om,  Di^eAiies  uf  the  Stomach  by  Wii.aoil 

Fox,   Difeii^ef  of  the  .Shin  by  Baluak)(o  SgrinK.   Affcft1on«  of  tbe  Lftrynx  by  MoitKLL  >fAO> 

•  tnxiK.   DiMtit^eff  of  the  RerttiiD  by  RMKAnn  Ci'MLtKn,   Diabetes  by  LAtrnca  Rnrxriix,   Inlet* 

tlnol  Oivenrett-  by  Juhh  Ftraa  Br  into  wa,  CiitalepFV  und  Sotniiniubulirni  by  Tuumas  Kino  Ciiam* 

Brns,  Apoplexy  by  J.  ntM)l][.inos  Jackson,   Anjcina  Pectoris  by  Prffewor  OAtRDTtRR.  Eropbr> 

femft  of  the  Lung9  by  Hir  Wir.MAii  jRW^tKR,  eta    etc.      All  the  tending  fcfanol<  In  Grenl  IlrttalA 

hiiTe  eontribnted  tbetr  be.«l  m^n  in  genet  oim  rivniry,  to  builtl  up  thii*  mnnumeat  of  medioni  wi- 

enee.     8l-  Bnrlholomew'*,  Qiiv'm.  Ft  Tbnmfiii>.  University  CoKf^e,  St.  Mary'n,  in  London,  while 

the  Kdioborph,  (Jlnvgow,  nnd  M7incliep)t>r  school*,  nree^unlly  well  rrprejiented,  the  Anuy  Mnlirftl 

Sebool  at  Neller.  ibe  milit.iry  nnd  nnvnl  acrvlceii.  nod  th«  public  benllb  b^'ards.     Tbal  •  work 

^^^onoeived  in  »ucb  aefdrir,  a&d  carried  out  under  Hoeb  atupiee*  eboald  prove  an  indi^penpabl* 

^^Veii«ury  orf»4t»  nnd  experirnoe.  fuited  totb»  dnity  wnntffof  tbr  prnrt it iitner,  WDf  ineviii»bl«>,  and 

^^■fae  (tufcens  whirh  it  hits  enjnyed  In  Kn;*1nnd,  and  the  reputation  whieh  it    br     — ,-:--<        -i-ig 

^H^drof  the  AtlniiMe.  hnvef^rntcd  it  with  tbe  npprobntion  oflhe  two  pre  umineTj^  i  N!^. 

^^B   Tt.B  largi*  «tie  and  high  prire  having  kepi  it  bnynnd  tbe  reach  of  lunny  [m  •)> 

^^■DUfitry  wbu  dof'ire  to  pa«*eti  tl,  a  ileiuand  has  nrtiien  fur  uo  edilluo  at  a  prii*e  wliioh  Eb<«U  ren- 

^Hmr  it  ftece»ible  rx>  ull      To  meei  tbip  drmund  the  prenent  edition  hnn  beoo  undertnkeo      Tha 

^^1Ir«  Tiilutur5and  Rre  tboaintrd  piipeji  of  the  oripinul  bore    tty  '  i  «miiller  type  ;inJ  dotilda 

C'liimn^,  been  coiDpre>-ed  into  three  v.ilurDei"  ofover  thf'  I'l^re*.  eleiirly  mid  hund- 

Homely  printed,  and  offered  at  a  price  which  render«  ll  one  ■•:    '  \-va%.  worki  ever  presented 

to  tb«  Anieriean  profe»ifto. 

But  not  only  U  tbe  American  adiUon  more  ennvenWot  nod  lower  prioed  than  tha  BBRtiyhf 
It  ie  niBO  bettor  and  more  oamplele.  Boine  ycar^  having  vtapced  ^iiice  Ibe  nppeantnee  of  a 
portion  nf  the  work,  {iddilion*  nre  re^tuired  to  bring  up  the  pubjeL<-t<  to  tbr  exlatinj^  r'unditiol) 
of  aeii-iiee.  Soui«  direnAea,  alun,  wbioh  are  eompnnitirvly  unimportant  in  Kngland,  re<|uire  uiorv 
H^borato  Ireutmenl  to  ndnpt  the  articlef  devoted  lo  them  to  tbe  wan(«  of  the  Amaricao  phytd* 
ainn  ;  and  there  are  point*  on  whtrb  the  reoeivad  practice  in  th)»  connlry  dilTert  from  that 
adapt«d  itbroad.  The  supplying  of  tbefe  deficleuciea  h.is  bean  undertaken  by  IIkxht  IIakts- 
HoRNt:.  M.l>,,  lnt«  Profepflor  of  nyj-iene  in  the  rnivcrfity  of  F^nnFytvrtiiia.  who  ha.*  ende.'ivored 
to  remler  the  work  fully  np  to  tbe  dny,  and  ta  useful  to  the  Amerir'nn  ])by)iieinn  at'  it  bti?  prore4 
to  h«  to  his  English  brethren.  Tbe  number  of  illastrntionf  tia5  also  lieen  largely  Inereshed,  nnd 
DO  eTort  ipnTcd  to  render  the  tjpogrnphloiil  execution  unexceptionable  in  tvory  reipeot. 
ftoaliy  loo  much  pralxa  caa  aCKr^ely  h«  xiveo  to  |  Mabjecla  with  wlilcti  be  ttiould  tM  (fetal Ilaf.-~Oatf« 
bl«  bti*ik.  Ii  I*  e  ryclopwdu  <>f  luedlctae  /urd'*  JfMl, /«uni.,  P«b.  ItbO. 
-,.1ri0B   hy  Miiroi*  uT  lhn  li"»l   mao  of  Kumn**       It  I*         _,  .  .       ,  ... 

fall  of  UMfaL  lulorm.ilun  .oeh  «>  une  Ubd.  fr^ju^ftt  There  U  a»  meJic*!  work  whleb  we  h»Te  la  llmae 
Dee«t  oriu  oan'a  J.i||y  w.irk  A«  a  (..>..k  wf  r*(«u-u*e  ?•"'  '"'"'*  '"lOPutly  *o.l  ftiMy  rOQ«nlled  wh^o  p«r- 
It  kaluviklQMlile.    lllaD[>  with  tb.i  timet.    It  i.  eta*r  [  I-'exed  by  doobl.  «  lo  tre»l  oifot.  or  l.y  liMTlaf  oa- 


m 


and  coarvnlraled  la  #tyle,  »Dd  ItM  form  !■  wnrtby 
of  11*  f«nioaB  pabUvliMr.  —  i#va<«vlfto  Mtd-  /rV«M, 
Jaa.  31.  1680. 

Reyaolda*  8y»iem  ofUedteloe"   U  Ja*fly  eoa- 


UKual  or  appirfBtly  loexpliriibio  HTn)prr.n)*  pi 
■eated  to  a»  Ibao  "  K«yr)Lil(J»'  Ky«t«io  uf  M«dli*tB«." 
Amoni  tt*  cuntrltiatort  aro  Kcullviniiu  vhu  kt*  sa 
wult  kan«rn  by  r^put^tioa  apou  Ibu  jiM«  of  Iba 
AilnDita  at.  to   Or^-iif   brUwIfi,   «oJ  vr)io*«    rijtit   to 


ier«d  iha  nio«t  popaUr  work  od  ibe  pnnelpiaft  aod  i  •peak  wtiii  aaib»rtty  u|»<in  the  BiibjM!!*  ahtnil 
iTttclice  of  medlciue  la  the  Kogltab  l<iuj(UJigA  Tbe  '  wti)cti  itiay  Iint«  irrltt«u.  In  r^cu|;Bltf>tl  th»  wi>i-ld 
enalrlbaUira  to  tbia  irnrk  are  ri|)*Qtl*tn«a  ff  w«|l-  i  nrer.  Tboy  b4eH  «*iH«al1y  «irlv«a  tn  \n%\t  (h«lr 
kaowB  repaucloa  oa  b<>(b  aUle*  of  ibe  AlUtillr.  "••ht«  *•  pnv^Mlcal  «•  |-<>«tlble.  tad  wbile  Ibeva  are 
E«rli  ifoaiUiiiMti  hMa  xrivNU  tv  m»k"  bi*  p«rt  of  the  >»lAi.'UDlly  full  lo  eotltle  them  lu  ibo  dmto*  of 
woik  tnk  pracllcal  an  poN-lbln,  niiil  Dm  iDfurinHiino  |  inntiuxrAFiba,  ib(«y  «r«  mit  lnHtlnil  iIowq  ir)f)i  «aeh 
C'lQtklnad  U»aeh  «••  Ik  om»I»J  Ity  lb«  hii»y  pracil-  .  an  Ainmut  ofdautl  an  !■>  rBOiUr  tbttm  w»«rli.ini« 
tl>jBeT.  — fir  LoHtt  Mtd,  an4  tt^trf/.  Joum  .  Jao.  *K).     trt  th*)  ifVDerJil  r«nr|»r.     la  a  word,  thiiy  aoatala  )uel 

tha!  klDd  >>rinr<>nnMtloD  wbieb  tbe  hoty  pr«ei  tl'>aer 

Or.  Hartaborna  baa  made  aoipla  addlltooa  aad  fi«>i|u«uily  fin.la  lHrfi*n|f  to  nwd  uf.  lo  i.>r'lnr  ihat 
r»vUloa«,  all  i>f  wblrb  (ire  lucr«a>«4  rain*  tu  iba    auy  d«fiol«i  '  Had,  Ibe    pobliabara 

volome,  and   raader  tl   mora  Doefal  lu  ihs  Ataerl-    haraeumm  .<  of  the  bouk  for  tk« 

Can  pnurtulooei      There   la   an  rglame   lo   EoflUb     pr«*fl  tn    l>r  j.^.  wbo-e    >itdl<l<>tia 

raodlral  Ilteratnra   taore  eatnahle,  and  •vty  por- i  »i<lei-  >  ralDme  alTord -i^>aa- 

cliNaer  will,  OQ   becxQitDK  fanilUar  with  It.  eunnrat-     daul  >  >  m  nf  ■}>*•  f*t\^U  li  lo 

iil»it»  hlm-«ir<><    thu  pA»*^>kl.>(>  nf  thin  ea»t  •i..p(t-  I  wfiltJi  •■  ,    i    —     ...  JuUT.M^d.  &cfHv*4^ 

koaee  of  lBfi>riDaitoB,  in  regard  lo  ao  Btaay  of  the  |  Jan.  iw>. 


■rt 
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J>ARTBOhOW  {FOBRRT.'O,  A  M.,  M.D..  ULD, 

^^  Pm/.  of  Mat^rin  M»dlm  and  tJm^ntl  rh«rap»uHr9  in  thr  Jtff  JT^f.  GaH.  qT  PAdfl  ,  it'' 

A  PRACTICATi  THKATISK  ON  KLKCTKICITV  IN   ITS   *  PPM- 

CATIOX   TO    MKDICINK.      In  one  very  liHndsome  Svu.  rututat  of  aHohi  2T0  f«gM, 

with  08  illaitraliont.     Clotb,  $2  AO.     {Ju»i  rfttd^.) 

EXTBACT  rnon  Tim  AtiTiiou*«  pintrArs. 
T  btT«  attenipt«d  in  ibe  prrpsriitioD  of  ihir  work  to  mvoiM   t)ie«e  errnni;   (n  prtfinre  on*  'o 
simple  in  »lNt«inent  that  a  itln<irnt  without  previnur  aoqiiniiitnnre  wltb  the  nn^jaet.  m**  <**4- 
Ilv  toRi>(«r  thi-  eypenlioli;  ir<  rnn  plcl«  ns  tn  viphrnrv  th«  whole  ttihjeot  of  n>< 
and  «n  cnn<lenF«(l  ni  to  he  cr>n)p><F'i«  in  n  nio<)eraie  '^fiinpn*!'.      X   briv«  vniWa> 
•  Inntlj  in  ritw  the  ncfd*  ol  ttie  two  ctii«»eii  for  whom  the  work  it  pn-pft'ed — ^ 
titfonfru-      I  hiive  a*  nmnl  an  entire  nnncquatnlnnue  with  the  eleinantn  nf  ttie   »u 
ptiint  of  depnrture — for  I  nui  aililrf^inK  thni>«  who  h«ve  «ither  fnili*)]  (u  acqnir*  >': 
nnry  knuw]»-d)re.  or  baring  ncquirerl    i,  ftbd  thai.  Mtt«r  Oie  lupue  of  yonn,  ii  ha*  brci-.nf     .     > 
and  c"nru8eil.      In  the  ^it't^ountu  (irelcctr  RrtI  ptienomena  I  have  n  Ihered  to  the  modaa  of  ot  ;<  c 
iion  with  which  the  me'tiool  *"leptTioiil  lext-hnok-  ha%-e  ninde  un  fsmiliir. 

Th)«  bnnk.  then.  ninf<t  he  rei^arded  op  the  exnoBition  of  eleoiriait;  ns  a  remtrllal  ft««Dt.  mt>l'« 
b,r  n  m^tlic  il  pracMtuiner  for  the  ufroT  ii)e*tii>Al  prnciuioners.  Ho  oUitu  i!i  mmiI*  on  the  fi-.tui 
of  pure  "icienre.  Ii  iti  believed,  ht>wever,  thnt  the  work  inakeii  an  aiiequalr  prcvenLntmn  »f  )br 
siibjfvt,  re^rnrdinK  electricity  ua  a  retuedial  ageai— us  one  of  ibt  oiennj  eui plumed  for  the  tr««t 
menl  and  eure  or  dipetse. 


Ho  fur  H*  we  kmiw,  the  nM»d  n(  a  riear,  'Imple, 
nnleehnleal.  rnHalilfi,  cuacl^n.  aa<t  in*i)li>rB  trvKllM 
npou  llnr  •a^Jt>al  of  metllcul  elcrtilrlly  \n  only  «np- 
plle>l  hv  rlifl  f olnm"  nntlnr  cou-liJi'iolloD.  It  t»  o<it 
too  much  10  •«;  Dial.  If  Avntlail  <>f,  ll  wMI  innilcr 
ftfCeviitble  tn  a  vnft  uniiibfr  of  mcisbdrB  of  rli«  pru- 
f*«*l(iii  a  itiFrupPtille  nijrnl  of  the  ^r^utfr^r  tralii*.  bat 
which  baa  li«rwl>»furn  be*n  pmciUaHy  ut  av  u»e 
wlialnver  tu  ihtiui.  —  MitrulanJ  3i*il.  Journfil,  Jutte 
1,  ISM 

We  liRrn  no*  yet  eom*  aorn«»  a  himk  that  eao  cub- 
parr  w>rh  (hU  ia  oteRrnt>ix  nntl  ■tiaphrW/  ctf  nUte 
metil,  Wa  \imrn  for  n  l>oig  time  ttvcilt?*)  a  l«ix)-bimlt 
OB  ni''d)r«l  Miortrirt'y,  ei<iiiUD<'oiJ  mxl  yr*t  cooipleie, 
and  iiiiB  waa'  bn*  b<-«*D  wril  i-iiitpHril  by  i)ic  •ll*(lo 
giil«lif<l  aaitiur.  Tti^  llluttirolloiii*  Mr*<  nUnMtil,  aad 
Ibe  buok  an  a  wlixln  Im  a  vkIuaIiIt*  addliUia  tu  Iba 
eoMtiiiiMim  or  tmj  ktiident  it  fT*i*iUlito«t.— Buffalo 
Mf4-  nn't  H*'ry.  ^.,urual,  Jane,  I'tfil. 


pTacltiloaera       Prow  ibU  ataadpolar   Lb«  Wt>rk  >■ 
witrlby  of  Ibe  eai-ofnl  aloily  -f  ntl  wh<r  ii**\r--  fr  *a- 
vitHilfiai*  ihio  ^nbj^rt  fi>r  i         ' 
Till  1  work  5ie*i«  «  w»oi    ^ 

hirrliOitl    prtarttttiiDPr*        ^'i 

Clbdly    OTftU-ntiind    iff   tbfrij        [<■ 

i'tuK  expArteoee  »»  a  prartli  !(>■'' i 

l<i  pn-f'trtii   llin  lN>li  of  vrrltlo^  >- 

fnr  (bl*  special  claaaufBiaa.— Zi«rr<  if  /jiin'*i,  Jul*, 

iwii. 

TbUbook  !■  itxpre»ftlTf  "'  --•-'•■'  — •■  --*  « 

nicM  dlM-rlitittifrLloa    In  H- 
fniiii  ttiai  Al  thf  anilior'*  ■ 
f'lr   iLm  ^uldniir**  and  l(i 
whona  tnifin»l  In  «lafl'ri< 
practlral  bMirtoa  oo  dt«c>' 

all  In  . 
atiJ  I  < 


An  a  wbols,  ib«  book  mriAt  ba  tdokfld  opnti  »w  an     i)u 

:|>i>»UliiD  .  f  f>!i«t'trlrlt7  (o*  rxinxdu)  pnrp<i>«a,  «rtt-  '  «h)B  thMrapeotlo  agent— J^.  t.  MtdUMi  ffin  ,  Jaj« 


ten  by  a  mcdtral  ptactllluaer  fur  tbo  uae  vt  medical  •  U,  ISJtl. 


liffTcnELL  [S.  WKW).  M.D.. 
LECTrUKS    OX     DISEASES    OF    TlIK     NEUV^OUS    S 

EePECIALLY  IN  WOMKN.     In  one  verj  handnome  l2ino.  toIuiub  of  »boin 

with  flv«  |liho);rapbio  plulen.      Cloth,  $  I   75     {Juri  Rmdy  ) 
The  llfa-tonK  devotion  of  the  aothor  to  the  iuhjecti  diitoasited  in  this  rolomt  hut  ren'I'rerl  it 
eminently  r'esir.ible  thnt  the  rr<<ult^  of  bii  hiborfi  iih'*uUI  be  embodied  for  the  h%t'- 
wh'>    uia>-   exparirnee   Lbe    diEIii*ullieii  ounneoted    with    the   treaiiuenl    uf    thi«   cU'^ 

Mnny  uf  Ibeiie  leciured  ura  fre^h  iitatlieii  of  hysterical  affeottonn ;  oiherii  troal  <il  tLo  y- 

tionv  bid  riewfi  have  anderf^one  in  re;;ard  to  oi^rtain  fornt!*  of  ir*itiiienl,  while,  tbruug boui  Iba 
whole  work    he  hus  been  carefal  to  keep  in  ?iew  the  praotioni  leMooa  of  bii  <ici^ei 

It  in  a   refitrd  of  a   niinibAr  itf  v«ry  r«iu»rkiible    ordltarUy  riQb  lu  «calavb>«rT' 
«M«efi,  vlih  aculf*  aaaly~A<a)id  dl*ca»l<Hi«.clliileftl,  'mrairlloa.     Tbe  lapoiailMo  of  ii 
pbyiti^l'jtHal.  aa<l   lli<'rA|»>atic«l       ll  I-  n  tniok    |o     ftnl■^•  of  tli«i    ~>"i   '- •  r«..  »■ 
irhi'-b  Ilie  i>hy»lrl«)i  iii«*'iiii<  «rl  It  a  n-w  tiyotertral     M^r  e4ii  i"'0  i.. 
«BL>*>it''De4>,  nr  lu  diHiItt  wtiwilifir  hl.t  onw  i-xpArf«*u'it     »<  yla  of'  bH  n 
la  by»l^rl'«l,  may  Well  tura  wlib  m  wah^Kruundad  '  tnr-m    mwd*    v. .    .. 

bt  pA  i)f  flndldi;  a  pitratlelikm  ;  It  will  be  a  uair  *x-  !  »>"ay.    tn.l«-»d.  *hn  ^  c 

pci-ifDre,  iiidf^d  If  uo  >-iniiiHr  •u*  u  tkeie  reeorded    |  a  ')ni<  rii«i  tt  tMnild  ' 
^•tUiltt.  ifrit,  Tituta.  Juue  4,  l*ftl.  I  >»De  wli<.  bfulD*  It-  ,  -..—     - -   -   .-(, 

The  aMtnaofiheafilbur  iA*nnL-|Aat  goKrtnleetbal  i  '^T"'''"".  M.y  T,  IK»I 
tbe.et..pl«  afeAhlyABd«ppr««la-tr  Iydlwo..«.l.         Th- book  tbr.>aihoal  I.  o..t  ..nW  i,.i«^l , -„..r> 
•irtle*  n..,y    ,.nbe,.rlue.pi.,.ir.r*..in.*«..  b.ih     „,„,„,  »>,»,  i,  r.,«uU.  .  i 

Tb*  Mrllrl*"  bnlDii  In    Ibti  form  "f  cltair«l   Ivcturxt,     ^^,  ..nU  th-  rn-nl..  i.f  l.i 
ftboun<]  111  IHo-lrwtWe  eave*.  and  arv  much   aa*Ler    ^tit  1>  < 
readitii  Ihiio    a  ky»teta»lie   lr««iUa  uu   the  amite    ^,1  ),r  i 
t»v"="  — '^"'''ff*  "•*■*  *?'<»••'•«'  RM'*tr*it  May  Ifl,  1  81.     The'l- 

ll  In  DfKilloaa  to  »ay  that  thean  l<<o  ore*  are  axtra*  '  an  — iftDy/anjJ  M»4.  ■TwhTMaf,  M4}  I,  i*U. 

fjAMILTOS  [ALhAN  M'-LASFA.  M.D.. 

■**  Mttfi'lUff  PAwirtrtw  o'  'A»  //'Myjt(rt//..r  A;H/*pMM  on'f  Pnroi)fHitt.  Jlinckteefl'a  raf««^.  JT  f ., 

anrf  'If  f^  i>nf./W/l>rrir«'  r*^>irrm«nr  •>/  /J>^  y^te  Y'irk  H'*<^tttt*l 

NERVOUSniSEASESiTirEIUOKSCKlPTIOXANPTl 

Peoond  edition,  thnrnafthly  revin^d  and  rewritten.      In  one  bandioiite  f 

about  000  pagM,  with  nutoarusi  illuctralioni.     (In  J'r§n.) 


Henry  C.  Lea'b  Son  k  Co.'b  Publications — (IHit.o/the  SMn^ttso,).    19 
jl/ORRIS  (MALCOLM).  M.D.,' 

8KTN  DISRASKS,  Inc'In(lin<r  thyir  Dcfinitionsi,  aymptoms,  Pia^nosis, 
Proflroo'ift.  Morbid  Anntnmy  »nd  Treatment.  A  Mftnunl  for  Studenti  nnd  PrActitiunvr*. 
Id  oae  ISino.  rolutnitof  orerSOA  pnges.    Wiibillustrationn.     Cluth,  $1   7b.     (/Vo«>  Riuitiit.) 


To  |)liy*lrUDii  wlio  wnnlil  llk«  tn  kanw  ••■imflblnK 
tibial  tfiils  •Il4«ftit«#,  to  that  wh«a  h  p«11«Dt  pr«<«9iit* 
hlni*«lf  Flt  rcltrr  tlii^T'  ohd  rafltte  u  currw  dlft^aust* 
ind  pr«i*rrtb«>ft  mlt-'nil  trf>»*iBf  nl,  w«  anhf>i>itxtinrlx 
r<trMinni«oi)  ihi*  Ifrdo  houk  nf  Dr.  M-^rrln  Thi>  uffMt 
lluD"  of  iK*-  •kJo  II r^  <J"Mriln»d  In  a  lcr»o,  l/KJd  mao- 
o«r.  tnil  ttifir  aorerRl  rtmracUrlHitCN  «o  plaloly  "ti 
fnrrh  IhBf  tJiKt(uo«|jt  will  h«  «a»]r.  Tb«  tr«atrH<tot 
In  v-ich  eii»«  \m  -Qcb  ft«  tlid  «X|»0rl«>aoQ  <>r  th^  mtm 
•mlDMUt  ditrtiiKt'iloKiiiU  uIvIm.— f71it(r(nn.att  M*dU 
ent  It^wf,  Aprtl.  1880. 


^itlaa«r, — 9t.    Lmtig  Cnurirr  of   Mfdiein*,  Aprl1| 
ISSO. 

Tbfl  aqtbnr  nrtbin  rntnavl  liU)i>Tid«Qr1r  a  fail  «od 
lot)ma.l«  ite<]qHl[ilKoe»  witb  tbc  MlvrAtnrir  <^f  ilf^rnm- 
loloitr.  atitl  vtrb  tba  mvit  rwcwQl  df^nOopmiiiitM  and 
Appllancflii  tir'-aC«a«ou«  ia»dl<Ho».  lif  hna  (iniditcsd 
H  plain,  irrarifrifcl  book,  hy  aid  of  witlcti,  wlio  ma 
cbuocM  may  irain  Mt  *y«  to  lb"  ntcoifut  I'ib  vf 
Until  bn(  algal  flffa  III  dlfr<*rftD»>>.  Th*  ilcBrriptlnoa 
arit  natthar  too  Tuirno  nor  ov^r-rettoed  ;  iba  dtr^«- 
ttitd*  fur  irfAtraoui  mir  eleu  and  *accluct. — London 
rtlt  la  •nrhatK-tlly  ■  UarDar's  book  ;  for  wa  ean  Brain,  April.  Xhn'i 
aaTely  *my,  •(■  Tar  a*  onr  Jdrlifm^al  fnmK  thai  lo  th»  Tha  aalHor'*  tnak  haa  btwQ  woU  dona  ao'l  ba>  pro* 
wh'>|a  raofa  of  ncHlral  hiaraiQrn  of  a  Hka  soopa  dncad  DUik  of  (ba  bnn'  rrcAnt  Wi>rk»  np'o  l^t>  difflmll 
t^^r«l«Qo  >'moit  whicb  f'tr  elMra<>"«  of  axDrpotioa  <tnbj«cl'^f  which  ltl-#atk:  iE]<!r«lc  a^J  work  iiul)llt>hed 
•Dd    tnathodlr-ul   arraajr^m^ai   I*   b«trar  a<tiipt«d  to    which  glvAa  a  baiter  view  of  the  alevi>ioiary  'aetn 

Emmota   a    rational   rooc^pdoD    of  darmitologjr,    «'  Nad  iirloclplna  nf  dtrrnaliilofy. — Xrw  '>■  tfUHH  M*(ti- 
ranrh  ettaf^ht*i]f  difloalt   aod  p^rplaxlag   to  thv    cnl  ami  fiurgirnt  Juumai,  April,  16S0. 


F 


ffL 


nx  {TU.UrjRD.  MD..F.ItCF.,on(i  T.  C.  FOX.  B.A..  MM.CS,, 

Phi/Jttcitin  tothf  th'pfirtm*^'  for  Mtn  D^Mtanf.f,  P-ni<>*rnilv  f^'>*Uo'  ttniij-Unt. 

EPITOMR  OF  SKIN  DISEASES.    WITH  FORMUL-«.     Fob  Stu- 

DBXTB  AHD  pR ACTiTiODa Ri  Second  eriUinn.lhnronf^hly  reriitftd  and  greatly  enlarged.  In 
one  very  hundsooie  12ino.  Tnlant  of  SIR  pa|rei>     Cloth,  %\  38. 

1ST  {AUSTIN).  M.D., 

Pri^fngBOT  »/  fhn  prinrijtJtit  and  Prf^lff*  «/  JIftdieint  (it  Spihvut  U-xtpUal  M^d.  (7olUgt,  I/.  T. 

A  MANUAL  OF  PERCUSSION   AND  AUSCULTATION;  of  the 

Physical  Diiif^no*!*  of  Dl«ea»«*«  of  the  Lung*  and   Henrt,  and  of  Thornric  Aneiiriim. 

Seennd  edition.     Id  one  biindfoma  mya]  12ido-  volaiue:  olutb,  tl  A3.     (Jutl  RraJv.) 

Tha  Ml  I  la  wurk    bafore  n*  haa  alraariy  b»f-nni«   ■  I  iLittbor  b«a  for  m>Dy  fear*  fclvan.to  cooaaetlitD  with 

itlaDdiird  ooa,  and  ha*   horoma  extaoalvrljr  *d<>pt»rf  I  prNcrlral  iDctmcllou  In  «ii>raliat|oD  asd  p»rca»>tou 

aa  ft  If  xt-h'>oh.    Tli«re  !•  ef*rlalnly  outia  b<>tlar.     It  I  to  priratc  elaitvia,  eoupotipd  ofuicdtcal  atndeat-  and 

cooialni   Iba  aabatanea   uf    tha    l«#»ooi   which   the  (  praetitloDara— ClneCsiuifl  ifad.  JVaiM,  Feb.  ISW. 

or    THK  8AXS    AUTHOR. 

PHTHISIS:  ITS  MORRID  ANATOMY,  ETIOLOGY,  SYMPTOM- 
ATIC EVKNTS  AND   COMPLICATIONS.  FATALITY  AND  PROGNOSIS.  TBBAT 
MKNT    AND  PHYSICAL  DIAGNOSIS;   in  i^  aeriea  of  Oiniml  Sludiei.     By  AciiTia 
FijHT.  M  D.,  Prof,  of  the  Prlnoiplea  and  PraetlpeofMc-dioine  in  Bellevae  Boipital  Med. 
College,  New  York.     In  one  handsome  ootavo  Tolnme :  S3  &0. 

nr  TttR  HA  MB  AUTHOR. 

A  PKACTICALTREATISEONTHEniAGNOSIS,PATHOLOaY, 
AND  TKEATMBNT  OF  DISKASKS  OF  THE  HEART  Second  revUed  nod  enlarged 
edition.     In  one  octavo  Tolume  of  6&0  pages,  witb  a  plate,  oloth,  $4. 

»r  THE  SAMS  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EXPLORA- 
TION OP  THE  CnBST  AND  TOE  DIAGNOSIS  OF  DISEASES  AFFKCTINQ  THE 
RRSPIRATOKY  ORGANS.  Seflond  aad  ranaed edition.  In  onehandaomaootavo  voluaa 
of  b^b  pages,  olotb,  S4  50. 

"DROWN  [LENNOX],  FM.C.S.  Ed., 

J-^  S»nt»r  S*^rfft^n  lothA  Or.ntrnl  hnndon  Tkmat  find  Vmr  UoJipttal,  ate. 

THE  THROAT   AND  ITS  DISEASES.     Second  American,  from  tlie 

Second  Eni^liiih  Kdition,  thoroughly  revised.  With  one  hundred  Typical  lUuiitrKtlans  In 
eolnrs.  and  fifty  wt'od  cngravlti;(H.  designed  and  executed  by  the  author.  In  one  very 
bnndi>»me  ituperial  ootavo  volume  of  over  -tSO  pngeii.      (  Prfjiaring.  ) 

CfKtLEf!  (CJL'L).  \/.r>.. 
AJ  tuttttrtr  "n   Luryng-mrttpy  at  tkt  Unt».  ii/Peaxd.,  Qhifff  of  i\t  Throat  IHspA^ary  nt  ih* 

Pn(r.  U"spu>il,  PMitt  .fie. 

HANDBOOK  OF  PIAdNOSIS  AND  TF.EATMENT  OF  DISEASES  OF 

THE  THROAT  AND  NAS\L  CAVITIES.  In  one  bnndnonie  royal  12mo.  volume, 
lif  15f1  pagen,  with  $b  illufllratinns  ;   olotb,  $1.      (Lmt^/y  h»Hfvi.) 


Wf>  uiu«t  hwtrilly  cqmiuend  lbl>  b(>«k  a**  «linw)Dg 
aoaod  ludi^tDCDi  1  n  pr^ctlct!.  aud  [Wffoci  famltlarl'/ 
wlKi  tti*i  ll|t*r«rur«  uf  !'•••  oproiall/  It  ao  uh\j  «pi. 
loiultR*  ~  PhtiO'la.   M*d.  Timtm,  July  0,  1S79. 


CLIWrrAL  OBSERVATIONS  ON  FDNrTIONAL 
METtroUiibtSOKttBRS  Bv  C.  H  AKPriKLDJuiiia 
H.n  .  fhy>lcl«o  lo  8t  Mary'i  iloapltal,  &e.  A%e 
ood  Amerlrap  BdlitoD  la  ooahaadaomeofitavo 
TolaiDi>u(HiSpaffea,olotb,<it  26. 


Aooaveoteal  lUiia  baadbook,  elear,  ooael^  aad 
afcnralalii  tt>  tii«ibud,  aad  adnlraMy  fniantai  Ite 
piirpooft  of  bi  Inaini  tba  -abj**l  **f  wlilcb  tt  iraala 
wttblD  ib^  i!ijui|Mf>bctia^nD  of  llir  Keueial  practl* 
(luaer.— A*  C  3t"t    y^>wr.,  June.  U79 

BILLIBK'S  HaNPHOOK  OF  8KIW  niSRARKS.  for 
Studaaia  an<I  rranlll'inara.  6ar>oed  Am  Ed  la 
oaa  royal  l3no.  vol. of  3S8  pp.  With UlaatraUoa*. 
Cloth,  »S  m. 
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^0    Henry  C.  Lka's  Soh  &  0o.*8  Publications — (Venereal 
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VMSTEAD  {FREEMAN  J,),  M.D.,  LL'.D., 

L'lU  Pro/fjtMor  0/  VrHftfitl  Dii*»aMJi  at  the  Ool.  9/  P*ins  and  Surf, .  Jfrw  fwr*.  *r. 

THE  PATHOLOGY  AND  TREATMKXT  OF  VEXERKAL  DI: 

RASKS.    Inclodiof^  tb«reRuH.nofT*fl*ntiiivMtiEiiUon»  a|i<m  IheaalijecL     Fo.riu  R( 
reriifttd  And  lurpoly  rcwritUn  with  the  eo-oporation  of  R.  W.  Tnjl' 
York,  Prof    of  Dertnatolo|>y  in   the  Univ.  of  Vt.      In  on«  IirffP    and 
volumvof  935  pAj;vr,  with  lS8tlluitrjitioiiR.     Cloth.  $4  7&  j    leather.  $&  7&i    ha. I 
$A  25,     iPioic  RM^dy.) 
W*  faftTo  tfl  rnn4rxtnlii(4   oar  cnoetrTnifln   nrnn  '  will  m>\tt>  than  noajr  him  (pr  th«  oalt&f.— Jrcl 

Ik*  'nilf  VMlnAl>t«  *>1<llt|MQ  which  UtMT'hMT*  niK<l«     »/  Jf>'/f^fn«,  A|>r)l,  l»M^. 

Co  AiTiiTlr-o  ll(t»r»lare,     Thn  curnful  ^»Miii.it».  uf  (bn 

Th''       '  -    liimv,  which  W9  bar^  miid«,  lu^llSti 

Q-  ^r    th4l    thi"  I*   th*   b«Ht    trestt»9  «& 

»f>..  •••  to  the  BDRllfh  UD|?Ti*itB,  *Q<1  mm 

Bil^rii  ,..,  {,  11   in^Tm  1p  a  hAtlcr  In   any  oAtnr  loiii^iiit 

v«  cunbOt  uftni«  It ;  th«rA  Aro  cnrtit.latx  n*>  ^^'rak*  tn 

Whtch  Ihe  Kloden*  or  th*  !?.'r)».r"l    i.'*'«'''H»oi?r  r»U 

Aad  ktioh  «a  <^v<  '  .lorftinr*  i>f 

•ajr  {.jiilr.  fttt^J    -  ri-KHratug 

■»r-:i  '        '-■■       >Vt>    iaurt    p;",i'-nr-'    in    r'fKMidDf 

til  thl^ '')  Itf  I  h«  b<i»!   tr«txlliifi  oil  V*n4- 

r*' -  'Ub    KdglUh    l4UgU"i^>'.    nU'l    Wq  CilQ- 

gr.  ~    n))<)D  Ihfir  brtniuul  iitlOltlou 

to  »  ^tTivlaro.— <^frfn7o  Jfed./oi»r- 

«.-  1  '  hrurtrr,  IS-M). 

'  xcopttca,  the  DiflHt  vilanbU  dIdkIo 

W<  >  nchfi  •if  ibp  Kiib)«ot  of  wl.'<rh  U  IT^nta 

Ic  .         TltA  pbthiilo^y  Ik  NoaoJ,  the  work 

1'.  tune,  la  the  ht^hc't  rlejcree  pr«ctlrAl, 

»ii  <  ^xt  tt«  will  it^r  from  It  for  thfl  Dixa- 

U'"  :  V  one  CAM,  ftt  all  vbMar«  or  obelloftlv, 


Tblii  uow  I'lfl^fUit)  wnrh  f^tl  vftorrofil  Jf>4<u  ti 
lo  Ml  In  It"  f '  > 

IDAICirlftlljr  till 
wo  l)a<l  ovdi  > 
[iBr'l  uf  hi"  IT  ■ 
that  wbnt  h. 
ile»  10  Ihfl  u<t 
L'luitt  0*«r('r  '■.'    ' 
Wfl  flnJ  th*t  W"  I. 
—  tbftt  th*3  feliklMi)ei' 
thitt  II  biM  te«u   UriiKiy  r 
m»d««t  annotiarwitiftil  f-i 
th*  Irxl.      A^tiitr  a  tli.-iMi:. 
<(>rit  iliilltloD,  Wo  r«' 

IDOItl     l»b<ir   WN     llBV 

ralibrullj'  aofl    cnv- ^     ,    .. 

JvltTtt.  Uttti.  Gtt ,  Jao    l9^>. 

U  U  one  of  th»  Kff-t  r9»»*'p»I  tr«iit1< 
dl(*«»*'*  wltl.    -' 
otalljr  lit  b«  r' 
uftyphtU-.— ■  ^ 


Uai  U> 


rmM.— Ji»l 
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6JR0Si^  (SAMUEL  WX  A.M.,  M.D.. 
'  T^tiurtt  tin  GfA.Un'Uriyiaiy  and  Venj-nitt  DUtattjt  in  ihr  .i^^rmxr*   •ic^hfn  <  • 

A    rUACTICAL    TKKATISK    ON    IMPOTKNCE,    STERILIT 

AND  ALLIED  DISORDERS  OF  THE  MALE  SEXUAL  OKGAN:^.     In  o»»v»ryli4a^ 
Bome  <K)t«70  roliime  ofl74  pagoB,  with  11^  illustrattonB.    Cloth,  1 1  50.     [Jtuf  HMdf.) 

EXTKACT  PROU  THI  ADTDOR'i)  PRRPACM. 

'*  My  aim  ha«  b«en  totupply,  in  n  ooTDpaot  furm,  praoticalnnO  alrlotly  roieotiflo  iafbrmnitol 
efpcf'lnlly  ailnpted  in  the  wants  wf  the  general  proctiiloner,  in  rejfnrd  tn  n  pU««  t\1  i^nnitnofti 
grnTt?  ditforJera,  upua  the  rorrevLion  of  which  «o  muoh  of  butnii< 
chnptT  on  Sterility,  the  abnormnl  oondttioai  of  th«  remoQ  nD>l  '  > 

iU  fecniuliiliiig  properliefl  lire  fully  eoncidered — a  portion  of  the  v,.i^  )• 

the  <iubj<'Ot  of  «t«rilii>  io  th6  foiaat«.     From  iinswer*  to  letters  ar|ilr««««d  trx 

prnruin«n(.  writers  Id  \\n>i  country  on  Kyn<****}'*>t?y<  I  ^"d  that,  with  few  nxe»[" 

aluntt  cctniuandfl  attention  In  ODfrultful  narrlagefl.     Tha  imporlnnee  of  ajtamii^Ui^  ih«  hutbai 

before  ftulijertlng  the  wifr  to  operalion  will  be  heft  appreciated  when  1  alala  thai  ha  U, 

ruic,  at  fault  in  at  leaat  one  axauple  in  every  *iz/* 

~^        DUMSTRAD  {FREEMAX  X>. 
Phjt^t. ' 
AN  ATLAS  OK  VEXERKAL  DISEASES.  Ti  '  ^' 

FailBif  AH  J.  BoMSTKap.  In  one  large  hni>vrinl  4to.  volume 
with  8A  plates,  rontainiog  about  150  figareji.  beantifalty  enlu' 
•     life,  Arongly  bound  in  eloth,  $17  ttO  1  also,  in  6ve  parts,  Atuul  wrappv-re ,  ai  ifti  p«r  p»i 
AntloipotingaTery  Urge  «tt)e  for  this  work,  ft  ik  offered  at  t-hevfirjiow  prlr*  ofTiiKic 
bian  a  Part,  thufi  placing  it.  within  the  reach  of  all  who  are  iiilerertrd  in  <li 
praotioe,     Oentlemen  de^^iring  early  imprcs^ilonF  of  the  p)ate<i  would  do  well  : 
delay.     A  ipecimeo  of  the  pInUa  and  text  «ent  free  by  moil,  un  roreipt  of  ":.-    . . 


{lOLLERIER  {A.) 

V  &wrtfM*H  to  tkt  Hdott 


$wryM>H  to  tkt  Hdpttaldu  Mfidi. 


'  lUt 


LBB'S  LECTPRBS  ON  SYPHILIS  AfrP  aOMS 
FOKilS  OP  LOCAL  DISB*^K  AFFE<TnNO  IMlt.N- 
CIPALLV  THE  OROAMS  UK  (JK.NBKATloN.  la 
«■«  bautlpome  octuvo  volanie;  ebuh.  ^'i  V). 

COBPIK'R  PRACTIfAL  TREaTJHE  i>N  THK  Olfi- 
BASKK   OP   CHILDREN.     Klxtb   MUlaa.    r<^rUM 

'  aa-l  •uicmeated.  la  »ua  Ur^a  ocuvo  volam*  of 
Diftrly  &0  clo>ialy-prtat«d  pait««.  «loib,  tA  U  ; 
lMtb«>r   *6M 

WILHONfl  STUDKNTS  BOOR  0?  CUTANBOnS 
KSDIOIXK  aad  DiPXAtKX  or  thr  Skiit.  U  ooe 
very  hRndMomtt  royal  ISnio   ri^iame.    Vn  fio 

CHaMKKR.S'R  MaXPALOP  DTKT  and  RKOtKBN 
IN  riKALTIl  AND  SirK.'VB^S.  ta  one  b«D«l«oina 
0ct4ro  TolutDA.     t'tot.h,  93  7fi. 

RASH4M  ON  KBNAL  1)ISGai^B8:  a  Cllaloal  Oold* 
l»th«lr  DugnoNli  iDit  Tr»Atin*iDi  With  tHusira- 
|t«B«    la  ou«i2uio.  rul.of  301  i>ag«a,  oULb,fiOO. 


LBCTCRRS  ON  THE  STODV  OP  PKYBK.     9j  A 
I     HtTiMoa.  M.D..  MR  I  A, .  i*tty>ieUa  to  ih«  ««« 
I      BovpilttI      lo  0D«  Tot:  live.,  « lath,  M40. 

A  TRBAT18B  DN  PBVBK.      Vj  B«»a«T  D  bri 

K.O  C.  Is  na«netaroTDlam«ar.t63  pafat.rlt 
;     •a  1ft 
IIILL   ON    SYPHIU8  AND   LOCAL  COXTAOh 

,      DIMiUDUItS.    la  OB*  haad<Mm«  oeUr*  *«»a»a; 
I     cloih  13  -23 
BMTTH"^  I'K  APTir*  t.  Ti' F  i  ri  sv.  iiN  tm  r  w  •si 

I      IN'!  ■ 
Sec 

«nu.,   - ;■    ^     .- „,--.. 

wo  >ninni«.  ct»ili,  hi  Ait 
t  LA  KOCUB  ON   rNBUMONlA.     1  *al.CT«,, 
offiOOpagei.    Prtoa.MOO. 
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OMITH(J.  LEWIS).  M.D., 

^^"^  OUntcnl  Pro/es^iir  c/  D**»nMM  nf  Children  in  thr  B^tlftme  Hn»%>ftfti  X*d   ftnlUgt.  If  %• 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

*       CHILDREN.    Fifth  KdUifB.  Ifacroun^bly  rertscd  And  rewriUen.    la  oaa  faftmlflome  oc- 
tavo volume  of  about  >ii>0  pnge»,  wttb  il1u*tr«l{Qn«.      (/«  Pren.)  * 
The  vary  tuATked  favor  vrllh  whif«h  this  work  )iii9  been  rerelved  wberevpr  the  En|;li»h  lao- 
[uikge  is  lipokeo,  hm  stimulaletl   Kht  .-itilbor,  id  the  preparftlion  of  the  Fifth  £<1irt'M).  ro  *j>ni« 
vo  paiDi  in  the  cndenvor  to  render  il  wiirthv  in  t-v^rv  r^'-pfcl  uf  •  conliiinance  rf  proft-A^ionAl 
tnfldence.     Mnny  purllnni  of  the  volume  have  been  rewrttlen,  and  uiuch  nfn  miitier  imro- 
'iuced,  but  by  an  earnest  cfTort  at  condenialion.  the  »iie  of  the  work  will  not  be  maUriallf 
loreiued- 

'EA  TISa  [JOn.V  }{.),  M.D., 

tfetffurmr  on  tha  OU*nt*-t  u/  Chlldr*n  at  tUs  Uniw^TMit^  af  Pmn^jftfiiHa,  *tc. 

THE  MOTHER'S  GriPK  IN  THE 'MANAGEMENT  AND  FEED- 

INO  OF  INFANTS.     In  one  bandflome  ISmo.  vol.  of  118  ps^ev.     Cloth,  $1  00.     (iVw 

In  the  preparation  of  this  volame.  it  ba»  b<>«u  the  object  uftbe  author  to  provide  n  work  that 
ijeiciaofi  oan  safelj  plaoo  in  the  band«  of  their  patients  for  tbo  pttrf>ni«  of  iDnlructing  them 
[••  to  the  care  aod  management  of  their  children  throughout  the  fir^t  three  ,veare  of  their  lift* 
~^h))e  there  aJready  rxist  a  nirnber  of  Kuch  innnuttls,  there  ii  yet  lankinf;  one  nf  native  ori- 
||;in,  e«]:eciHlly  adapted  to  the  prouliaritiefi  of  American  eliniate,  niodei'  uf  livlntir,  nud  rho  vnrl- 
^on«  minor  oircuruataares  in  which  (he  cuBtoms  of  our  oouQtry  differ  from  thnqc*  of  ihr  r.til  world, 
^he  po«(ilton  uccupied  by  the  aathor  as  lectaror  on  Diseusek  of  Children  at  th«  Unif.  df  Pcnna., 
[Is  a  guarantee  of  th«  flatisfatitory  manntr  in  wbleb  bit  labor  haa  baan  parfomed. 


yO'EST  {CHARLES),  M.D., 

Pht/mfnlan  tn  (1«  H't^rpttnl far  Siek  Ohlffirtn,  LonOoVt  A«. 

LECTURES  ON  THE  DISEASES  OP  INFANCY  AND   CHILD. 

IIOOD.  Fifth  A  merioan  from  the  Sixth  revised  and  enlarRt-dEnffliiih  edition.    I  none  large 
and  handsome  octavo  volume  of  678  paiceB,    Cloth,  $4  60;  laatber,$&  60. 

i  Br  THIi  SAMS  AUTHOR     [LntfJy  !9*uta.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

nOOD;  being  the  Lumleian  Leoture^  delivered   at  the  Royal  Collrge  of  PhyMcianaof 
London,  in  March,  1871.    Id  one  volume  small  ISmo.,  cloth,  $1  00. 

^r  THS  SA  VK  A  OTBOR. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.  Third  American, 
from  the  Third  London  edition.  In  one  neat  ootavo  voluma  of  aboat  6S0  page*)  ololk, 
$3  76;  leather.  (4  76. 
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WATNE  {JOSJSPB  GRIFFITHS),  M.D.. 

PH^slrton-Accovrh^nrtotkf  BritiJih  Ofnrral  B*-irpUnt,  *e. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 

MENCINa  MIDWIFERY  PRACTICE.  Se^rond  American,  fromlhe  Fifth  and  Aovic«4 
Londun  Edition,  with  Additions  by  E.  R.  HuTCHins,  M.P.  With  IllustratioD*.  In  on* 
neat  ISmo.  Volame.     Cloth,  $1  26. 


iBURCHaL  OM  THEPUERFRRAtFEVKR  ASDl  M8I0S  ON  THE  ItATCRV.  ST098  AND  TBBAT- 


OTHEK  DISEAhESPECrLlAKTO  WOUEK.  iTOl. 
8»0.,pp  ».'.o,  clotb.  |2  iO. 
0EWEB.S  KTKLATIliE  l>N  TUB  DIBBAtiSS  OP  FI- 
HALES.  With  lllDKtratiuafl.  Elaveath  Edttloa 
with  the  Aatbor's  la<ttmproreineDU»ailcorrefj- 
tloBi.  la  one  octavo  volame  of  5M  pM**i  *^*th 
platea,  ololh.    t3  00. 


MEMT  rtr  rHtl.DBKD  FBVEK.    1  vol.  $*u  ,  pp. 

M^.  cioih.    0*.:  iio. 
ASHWKI.t    S  I'K.\mrALTKEATISKO!<TME0ie- 
K  i  !  aRTO  WOMK.H.  Tbud  AmerAtea, 

ti  iBttr(>vli>«il  LuadOBedkllOQ.  k  vol. 

»<'  ,  -IvLh.    «3  60. 


VTINCKEL   (K). 
F  r  Pr''/0j»0"T  itiul  Dir»ftor  oftka  Oynacolngictt!  (Vlnin  in  th«  Pmi^tTMily  ii/  1irut*oek 

A  COMPLETE  TREATISE  ON  THE  PATHOLOOY  AND  TREAT- 
MENT OF  CHILDBED,  for  Students  and  Prnrtltlonere.  Tranidated.  with  the  cnn««nt 
of  the  author,  from  the  Second  German  Edition,  by  Jamm  Rkad  Chadwica,  M.D.  la 
one  octavo  voluma.    Cloth,  (4  00. 


>||OMT0OHERT*B  EXPOSITION  OP  THE  BlOltS  I  RlOBT'tl  STSTEM  OP  MIHWIPEST.  Whb  aotee 
AND  SYMPTOMS  OP  PREffKA-NCY.  With  two  aod  AddUlon«)  tlla-lrnltou*  Stm.d  Ain«r(r»» 
•  aqol«lleaoloredpUi««.ftDi]  Doiiofoaa  vnnd-oat*  |  edlMoa  Oae  volame  octave, elot^,  ASS  pi^cea, 
laIvol.ftvo.,ofaaarlySOOpp..clot^,|S76.  I      ta  AO. 


S2      Hbnby  C.  Lga'b  Son  k  Co.'s  Publications — (Dii.  of  Women), 


rpaOMAS  {T,OAILLABD).M.D.. 
A  I^RACTICALTREATISEONTHEDISEASESOFWOMEN. 

Kdition,  tboroaghly  rovbed  and  rewritlen.     In  on«  tf^rge  nnd  h»n(lfi»iii«  ocI«to  vqIi 
of  over  8no  paged,  with  2f>6  il1a»cr«tJonR.     Clolb,  $5;  UUh»r.  tfi ;  r»ry  han4»ftmm  hrff 
Ru«»m,  raifled  bnndB,  IR  50.     (Jif«t  Rfa4^,) 
Tbe  nutbor  bii«  token  advnntiige  of  the  ojipnrtanUy  afforded  \*y  (he  pntl  for  a  n»v  »(11tfnr  of 
ibis  work  to  rrndrp  it  wrlhy  a  eontirionnee  of  Ihe  v«rj  rMiiatUnble  r»vitr  with  whirb  it  ha«i 
hci^n   re'-eived.      Rrtry  itiirliuD  of  the  W(»rk  hn«   hi-Mi  oar^rully  fsTifli*.!.  TPfy  h 
been  rewritteti.  mid  udditionn  and  ultrrntinnF  intrndtirrd  wherever  the  Bdvnnc- 
Ihe  inor^nfed  (fXperionce  of  tbe  aalhor  hnvf  fhown  them  dri-irtiKIe.      At  tbo  ta- 
eare  has  b»eu  ecerri^ed  to  ftvoid  undue  incrviue  ic  ihe  ii«e  nf  the  volnm*.     T>' 
Ibfl  natncrouf  iidditt»Tii> «  more  ooodenoed  but  v>tj  etvnr  letter  ha»  been  ii»eii,  n 
which,  the  numbsr  of  iki^m  hnp  been  inorrnxed  by  rnorc  thin  fifty.     Thf  - 
biii<  hfen  ••xtennirflly  rhnnged  :    miiny  whirh  seemed  lu  he  fiiipfrfluoa*  hux  > 
Urge  trumber  of  nrw  and  vuperio^  drtiwing*  have  been  ioferted.      In  itf  it>i, 
fore,  tt  is  boped  tb»t  the  voluiue  wtti  mftintnio  the  eharaot^r  It  ha4  seqair^  9I 
autboriljp  OB  every  detnil  of  itj  iraporlaot  subject. 

As  ^VkinlDatlun  uf  llif  work  will  «atury  that  II  l«  I  Iti  ftathor'e  larit«<  "Xperivli'^ 

Aiii>  «r  f;rt>Ht  ln^rlI.     II   \t   ont   «  mrre  eotopUatloQ  ful  «ni'Jv  AiO'inK  <)it]<r  kati 

from   iMtifr    work",   hut    ■■    th^    Truit   nf    lb?    rtpe  '  holh  •(   iK^nin  «iirf  t^r '••! 

I  boa  1; lit.  ■•in  rid  Juitpmenl,  Nod  eritlritl  oba^rvdilAiia  bbiI    cooncljnlloaa    l> 
of  a    l"  roM,  •cif'utlflc    mia.     I(    l«   a    trea-ory  of 
k»i>trl'><lie«  i<r  It)*  ilf  ;>«riiu»Qt  uf  oifiltciue  tt^  wlitcl) 

II  I"  d-ivotvU  la  ll«  proMOt  rerisM  ■'■(«  U  rer 
laloly  It-itil*  ft  furftiiiial  pukliloa  an  a  gyuncxlu^lcal 
work,  an <l  will  flt}ii'lan«  to  be  '^giknl^d  ,k>  a  Ntan- 
dar4  «n(t>urtiy  —CinvtHnnti  SSM,  lf*u*,'Utyt.  ISM. 

Tilt*  work  ai>«da  on  iDlrodDctloD  t>t  any  nf  the 
elvlMfd  oellnuit  or  tlio  w>>rl«l  The  edUlou  liefnrn 
Q«K>)')«Ii.t  ili«  •treii^  h  of  rorin«r  Toluui'**      Willi 

Iha  wtnd^ni  uf  a  mamer  laa«h«r  bit   h»rt>   glveo  tbe         II  ba>  b^^a  eeUript^  aad  earatallr  revl**A.    Tb* 
revolt*  ilmt,  In  hu  Joili^oiea*,  «r*  uuii  irnatw^nby 
at   Itie    (irfBi-iil   itiii«.     Id   Ua  own   p'ece  ll  fa«*  bO 
rival    l>fH.'i»n*A  tliM  Hnthur  U  thit  be*!  lAkcber  no  thU  1  bi>Ao  wM 
■nbJfPt  (a  iliM  fQMA^aoribe  prnfettfllog      A«  hltbeno     tbal  )>a« 
lbt«  work  wtti  K«  tht  l«xi-tM«)k  »d  Hl'eixe*  of  wo  '  ood  on  '- 
men     W«  imly  winh  th«l  In  oltier  bnDrbfw  nt  mr'll-      tinn  mn- 
doe  a>  eapnble  loHcb«ra  c»uld  lie  ruuod  to  write  our     (y< 
ltxtbfy>kt.—  t>ffruU  //iit^r/,  Jao   1$4I. 

Stnce  !(■  Br«t  i<p|)ear»n<i«  iwei  *e  yeeni  )>go,  onlU 
the  prA-piit  'lav,  H   h«>  held   11  pii*li<0D  of  hlcb  t*~  ' 
gard,  adJ  t*  g«>u<iralty  ruaci->lrd  lo    to  ua<>  uf   llie 
tuoMi   prncttnl  Noil  rriiwiworlliy  TolunioA  ye<   pr* 
tenud  1.1  ib<*  pby^lcUo  nut!  *iii>]hii<  i»  thf>  d-ptrl-  1 
DMUit  ttf  gjrnMcuiogy      Tb«  woi  k  emboille»  Dot  Moly  I 


bU  inA<niuic  U  Ihe  •■> 

nicau-T.    Tlie  la«l  *'t 

bU  ima,  wl'b  de*14#.i 

tivm-  rurn)«>r  «"Ii'  I<tii«. 

BOiep'eH  facta.  MMd  «•  ' 

UM>tii>  aud  rnllable  1  buo  «uy  wut  k 

»a  (llseRswa  r,t   w  >inMQ.       Till*     !«■ 

n^w    l«un>l«   'tt   rbi>M   alrredy    ■   ' 
/uurn  ,  X 'V.  lA.  !&«) 

II  ba>  b^AB  eeUript^  aad  earatwllr  revl**A. 

anih.ir  (.■>-  ' '-■  "  '"■'■  -' •  -"^  "--  •' 

atii)  n*   I  < 


rlr«  ii  ir"iii   I"   'I 

la  tli4i  <p«f>Uit  V 
eiiiii'ii''i><l  It  Id 
— Ifathvttis  Juuw ' 


JE' 


iM0iH.  ttttuMrin  Phf/HrUf  t<i  .f»<M/«4r.r  //nuptial,  Int*  PhyaleiOH  tn  BriUrk  £yf«p.f«  ft'yjrpOat 

THE   niSKASES  OF   WOMEN.     Inolii-^ing  tlieir   PaUioIosv,  Cn"**' 

lion,  BymplfitDfl,  Diagnnpi*,  and  Tremtinent.      A  tnnnnnl  for  StodentJ  ninl    tVnc-iiii.>nm 
In  one  baodfume  volame  with  namtroot  UltutratioDi.     (SA^ff/y.) 

fARNRS  (ROHEHT),  Aff).,  F.R.C.p', 
A  CTJXICAL  EXPOSITION  OF  THE  MEOTCAT.    *  ^'^   ^^^'^Ol. 

CAL  DISEASES  OF  WOUEN.  Second  Ainariean.  from  Ibe  Second  yri 

Bn|{li«h  Kdillnn.      Ioon«>  handaome  •i^itavn  voIqib*,  of  784  i>axes  *^'L ._;...vM 

Olutb,  •«  bO  ;  leather.  |&  50  ;  half  Rn^ia,  %i\.     i Latfiv  f»*«fd.) 

t.-'.i'}  -t  hU  [.r..f.-..l. 


TfT.  B4riiea«l*ii4*  at  (It 
Ih*  old  runoiry,  xntl  tt  " 
of  hU  hook  It)  nbow  thMi 
l.l"-l*r         tl   I-  |.|,jU     |.r.. 


lont  Id- 
.    I.,     I.r. 


plasliy  uf  Mie  m«u   <>t  mature  y«kr&.— 
/uum.  t\f  ai*iS    Srifmr*,  Ifof.  I«T». 
t>r.  Btrn*"'*  work  U  »ee  of  a  nra«tteal  vbt 

U'lfelylll»«lr.<"-'  ' • -  '-  *• '-  --  — 

bai  by  no  meau 
rrnm  tbe  f%vf  > < 


p«a  at  lU  foHui  4)  u*.%  l-»Ut  «i.4  rell.iv  tU  »MW- .  ^„',^  'irtt/UrHain  mic  fr^teM^  Ml/'l W 

ON  niSEASES  PECULIATITO  WOMEN  ;tmrl«*Utie  PisplaoemeDta 

«f  the  LHt-ruit      With  iiriKinal  llluvtretiona     Second  edition,  rei  leed  an4  efttwift^.     Ib 
one  bMUtlfally  priDUd  oolmvo  Tolum*  cf  tiSl  |M|CM««iolh.  (4  Al. 


iHHM 
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fjMMhJT  [TflOAfAS  AOnrS).  M.D., 
THE  PRINCIPLES  ANT)  PRACTICE  OF  OYN-ECOLOOY,  for  the 

a««  of  Statleoti  and  rrnctitlonerii  of  MiHlicine.  S*«ont]  Edition  Tbnrr>ii^1y  R«vi«ed. 
Id  one  large  and  verv  humlyi'iine  noluvo  voluaif  of  87^  pngvn,  if'ilb  I>?3  illastrnttuDS. 
Cloth,  $6;  leather.  $A'j  half  Huff«iii,  rnived  bandtt.  ffl  6U,     {Jv»i  Rtotiy) 

PnRrAcii  TO  TDH  SHCotm  Bditiov. 

The  UDUnunlly  rnpid  ezhnusliun  ofa  Inrg^  edition  of  I  hit  work,  while  flnttprlnjt  to  the  ntithnr 
M  an  eridenoe  that  bis  Inhora  bikve  proved  aeerijijible,  bnji  In  a  g;roat  (itcnsurti  hei|;b<ifn«d  b(s 
renif  nf  n**pnn*Ibilir;f.  Me  h:iii  iher»fore  endeKVored  l»  take  full  MdvutiUge  »f  the  opportunity 
afforded  tn  Lim  fur  ilF  revittian  Krary  pi«j*«  lt«ii  ri<o*)Ted  h)»  rnroeft  acrutinj ;  Ibe  critioi*aii 
of  hifl  reriewera  hare  been  cnrefuMy  weighed  ;  ard  while  no  marked  inorrnse  bu  bern  made  ia 
the  i-iie  uf  the  volume,  »everul  portl«ne  bovp  t^ren  rewrilirn,  iiiid  (jturh  new  rontter  hnx  been 
added.  In  this  tniniile  «nd  ih'irrtufth  rrviiioa,  the  latinr  inrnli-ed  ba^  been  much  grentrr  than 
if  perhnpfl  apparent  in  the  result «,  but  it  hM  been  ebeerl'ullr  expended  in  the  hope  of  reuderiog 
the  work  more  wortbj  of  the  favor  which  ban  been  Mccorded  to  it  bj  the  profesaion. 

Ia  utt  (leuatry  of  the  w»rld  t'n*  gjruccrlofy  rt,- .  uol  cardie**  readloir  hut  pr^funod  ^lody.  Il«  Ttloa 
eelT«d  uiorn  alt'-utloB  tb«o  Id  Aninl'  tK.  I(  In.  ihrb,  I  an  m  cjgiribatluQ  o  nyaa!c^Augy  U,  p«raiip>,Kre«lttr 
vlth  jL  T'^«iian  »r  piMcure  that  wm  weienroe  «  wurk  |  ftma  tbui  •>(  kU  prorloii-  ll'«rttrare  oa  tbf>  •ubjeet 
of  woioeii  from  »vi  antlutBi  «  ny li •<■'»! "    l  cumtjlu^d. — t'^hivtt'j-i  if«'    *i*>t .  Apcll  ^,  lSs*> 


on  iIibmb' 

glol  ««  Dr.  Enitnei,  liud  the  work  )*  evenriiilljr  cHil 
a»l,  aed  le«Teiia  •imuK  iiupr«-#  of  the  aatbor'a  In 
diTl'lQAlltf  To  crlltetAP,  wKh  ihe  care  It  iniirtl- 
Ihe  bu'ik  ibrongbiiol,  woald  <J»rnitad  f»r  iQ'>re  -pitv 


I  The  wtd*  repotatlcui 
I  llrailoo  AH  "VvDl  in  i^ 
j  k  icUoee  lbri>B|b  It*  f 


r  mak**  It*  paH- 

u.«l  Wi<rlJ  ;  <to<l 

'lat  II  W«  werk 

It  itiUKt  alwaf*  be  ft 


d«»l  Holme..— Bri^  i#.rJu^r«"Feir  2ii'tV>0'"    !  i*<|olre  ^»I»dJ^    D.nlr<^».iffli-e  II  l«  «y   rh.i    no 

receat  work  ap<ia  may   aabjacl    hae  altalanO    •acb 
Ife   lyowcolnitlcal   Irnatlue    ha*   appeared   wbleh  |  ^reat  popnlarliy  h>  r«pld(y      A*  a  work  of  Kcnnrat 
eoetalaa  ao  eqoal  anioiiDi  oT  frlfUMl   aod   ooeral  i  refoifiDO*  npoa  ibo  »>ibj?cl  of  lit»*-aie>  of  W<iui*d  ti 


inalt«r.  nor  doei  the  iDadteal  and  *ar|tcal  hUturjr 
of  Aluerlca  ioclodp  a  buok  uiur*  oovel  aorl  nvpfal. 
Tbe  labalar  aiid  Nraiuiieal  laformailoD  wblcti  It 
eeelalna  )b  marvpllooa.  b-»r1i  lo  iiaeniliy  aod  aeen 


>«  lovaluabU  A*  a  rKotd  at  Ihm  larit««l  cUuleal 
■xperl>;ac«  aod  nliaei  tatiitu  II  baa  au  *uual.  Ha 
pbyMctaa  wb»  pretewU  l<j  koep  up  witb  tbe  ad- 
«eaee4of  lbl»  d«parlia«al  u(  teealalDa  cao  afford  10 


ravy,  aod  caanol  be  cilberwi**  thaa  laTaloable  1^  i  hm  wirboot    iL — .Vi'ApiUc  ytiHm,  of  Mfiictnt  una 
fatara  JiFeatlgalikra.     Il  la  a  woik  wblcb  ttamnadit\  Sui^fftir^,  Umy,l^iO. 


D 


UNCAS  {J.  MATTHEWS),  MM., 
CLIMCAI.    LFX'TURK^    ON 

Delivered  in  Sniul  Barlbolnmew'ti  IIovp 
pair**.  Cloib.  $1  60.  {Jti»t  Read^.) 
They  arc  la  e'ery  w«]r  worthy  <>r  t  b«>tr  anibor  ;  i 
IbdMd,  wa  I'Kik  itpoo  tfaem  d^arooog  tbe  moot  ralti- 
ftb>  I'f  bli  ciiiHrlhn'tiiua  Thay  aie  all  op  <q  tnal* 
lera  uf  yraal  toleroai  to  the  yenaral  prartltlotivr 
8t>nie  uftb'tu  (leal  wi  li  %abjflc(a  ibat  are  sot,  aa  a 
rnie,  ad<^)ualelT  hxadled  la  tbe  teict-b>iok»  ;  ntbera 
of  tb<*iii,  wliile  be«rlO|i  up<*a  i<i|ilck  tbal  are  Qoaally 
(reat«il  n(  al  leo§lh  io  nnob  woika,  jM  bvar  Bucti  a 
aump  of  lodlvldiialhj  ifaal,  If  widely  read,  a*  rhay 
•^rt^'gly  d»4erve  i«  be,  iboy  raaant  faU  lo  ei«rt  a 
Vbnl«Ham«  ra^tralDt  apoD  iba  aodQ«eNK«ree*a  wlib 
VblPb  rnaay  yoanx  pbyoicl  ia»  "eMQi  hfot  ii|><iii  f<t|- 
liiwlug  ifaa  wild  toacbloffn  whic^i  *u  iuftit-t  ibA  syu*' 
eoloicr  uf  the  preaeot  day.— tf.  /.  Jfa4.  /(lum., 
Harcb.ltfSO. 


LL.D.,  F.H.S.E.,etc, 
THE    niSEASKS   OF  WOMEX, 

ilal.     In  one  very  neat  uclavu  volume  of   179 

The  aotbot  la  a  femirkablf  clear  leetarev.  aa4 
bl'  dUetlaalOD  lit  »yinploni»  aad  tr^aciaenl  I ■  fit II 
aoil  «Qg<i<'-ll va.  Il  will  Ihi  a  tritrk  vliioh  will  out 
fkt)  I"  be  road  wltli  bauefll  by  pr«etllUtnerK  a«  well 
a*  by  ^tii'leata. -i*Ali«i.  M**t  and  Surg.  Ri^Hfrttr, 
Feb.  7.  1M0. 

W«  b««e  read  thia  hAok  wllb  a  craal  dtal  of 
pleaaare.  II  I"  lell  of  ipMjd  Ibtoy*  Tlia  hltil«  •»« 
pathol'ij^reDd  tre«  ia»'Hi  #caHftrf>«l  rbrunnh  tbn  buOk 
are  aouod,  iraalworthy,  aed  of  ^r*tkl  valne  V  A 
lioaltby  »ettpllcl*ai,  a  Urfe  «](|t«tlenee,  aod  «  <;l»ar 
jtidsmtiDt  are  t*v«>rywbaffl  maaifaat  Io»lead  of 
brIatliDf  wllb  advice  ui  doubirul  raln<«  aud  na* 
koand  obaraeier,  itae  b^ok  !•  la  every  i#*p4ei  a  aafa 
gnlde.  — Tha  Londnm  Lnnctt,  Jan.  'il,  lW>. 


Jt 


AMSBOTBAM  [FRANCIS  ff.),  M.D. 

THE  PRINCIPI.es  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURHERY.  In  reference  to  the  Proeec*  of  Partarllion.  A  new  and  rnlarged 
edition,  tboroufchly  reriaed  by  the  author-  With  ailditiooa  by  W.  V.  KftATiirfi,  M.  D., 
Prufeunr  of  ObBtetriea,  A«.,  in  the  JefferpoD  Medical  Ctdleice,  PhiUdelpbtA.  In  one  I  ir«« 
and  bandaome  imperial  nctavo  volume  of  650  pugen,  atroDfcly  bound  in  leather,  wttb  raifed 
band*  ;  with  aiKty-four  beuutirulplntea,  and  oumeroui  wood-cat*  ia  the  text,  containing  to 

»  all  nearly  200  large  and  beautiful  fi<»ure8-     $7  (10 


\T>AKHr  {JOHN  S.),  M  D., 

'  O'mUtrieinm  U-lh*  rhiint/tlphfa  ffoMpUaJ.  VHt^Prvt  ofth»  ffrnttl.  S^^^v  '^J  PMf<id*lpifa. 

EXTRA-rTERINE    PUEONANCY:    ITS  CLINICAL  HISTORY, 

DIAGNOSIS,    PBOONOSIS  AND    IBEATMEKT.     In  one  bandaome  oetavo  volume. 
Cloth.  $2  60. 

mANNEH  [THOMAS  H.),  M.D, 

ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY     First  American 
^  from  the  Seeood  aod  Bnlarfced  Gngltah  Edition.     With  fovr  rtolored  platea  andUiastrft- 

tioDi  on  wood.     In  one  bandaome  octavo  volume  of  aboat  500  page*,  olotb,  %i  2&. 


^mJA 


I 


94         Henrt  C.  LeA'B  Son  &  Co.'s  Pubuoations— ( J/r«liot/(?ry). 
TKISBMAN  (  WILLIAM),  i^.D., 
A  SYSTEM  OF  MIUWIFEUY,  INCLUDING  THE  PISKARFS 

PRKONANCY  AND  THE  P^KRHKRaL  STATE.  Third  Ameri 
thft  Authur,  with  nJUitioo*!  hy  Joun  6  P.Mui  v,  M.I>. ,  Obslrtriciit 
fl"tj|>i(iil.  Ac  la  •lUf?  large  nnd  vrrv  hnntUome  nclnvn  vnlunif,  <>(  <.. 
two  hnndred  illastrntiunf.    CUilh.  $4  50; 

Vfw  work*  oo  (bit  tohjflct  biivn  niol  wUbiis  xr«Al 
A4«tnitui|  1*  lbl«  ou«  kppfiiTit  lo  hJiT».  ToJadKO 
hy  th«  fr(-<tuuu«y  «rU)i  irbtcb  lu  idulhiT'o  t|(iw»  ire 
qtiHtffH,  Kiid  lift  •i«l«tD«ut<«  ter<*rrvil  tola  obiletrtr*! 
HMmiiiri*.  0  0)*  won  It]  ju'tirf  tbai  (lior«  urn  fnw  phy* 
iilcUuv  iltivtItiiK  nturb  ■Ueiitii'D  tn  nlit.ielric«  wbo 
BTM  ivl:l:  nil  ir  T'^.i  Hnlbiir  U  xrldputlj  a  ni«D  uf 
rtj"  loMFVAiiTrt  rirWN,  Hud  la  oo 

br<*-  Miow  luort  Tftloftble  IbKQ  la 

Ibu  ,  J«a.  18-0. 

We  BUdl]'  wrlcnm*  lb«  oew  tdltloa  of  tliU  «xcal- 
lanl  lor)  h<f>)(  •>f  inlilwircrT^.  Th«  rurm^T  «dllb>ai 
b«v>    '  '.      'riMjr  r*e«lr<><J  by  tb«  prorpi- 

«1<>i]  •>  Atl«iiilc     In  tb«  pr^para-  1  xrd  iitirii.    lt 

ttou  <iu  llie  iLQlliot  bk*  [Dftd^  tucb  I  U  <^l>rdlAlly  i' 

aUerTin<'[i  ■<    n->   tn"   yn^grttwif  of  ubitatrlckl    ^ctwice  '  Journ  ,  Mmno 


l«ath»r,  $5  60  ;  hiilJ'  Ritii^iu,  %■ 

i)4>flin»    lu    r^qnlrA,  Rud    W*    run-: 

■  blltry  witb  wt»l«b  tb«  t,^- 
We  t>>tukld«r  It  An  kdiulr*l>' 

ilniliiL-    i[i<-li    ulti^udNDCc     : 
fir  la  i>foram-  - 

■I  y  .if  ikv  I'- 
ri    :  ..1  ..     L-,^lubimifD»«v,         1   


PLA  VFAIH  { IV.  .S").  ^f.D.,  F.H.C.F,. 
Pr'(/tr>iNtr  f/  (tfiwMric  Stfdicint  in  King' a  Oollrp*.ttc.  tte. 

ATKKAT18KiKVTHKSCIKNCK  AND  PKACTTOE  OF  MIDWTPKRT.I 

Thinl  Americuu  eiJiLion,  reviieil  by  (he  author.  Edited,  with  ndditiont,  by  Ri>KKkT  P. 
Bi-iiiiiB,  M.D.  In  one  handsome  octavo  volame  of  about  700  paff«i.  with  n««flj  31ft 
ill.         '  Cloth,  $4,  lentber,  $5;  half  Kaf^in,  $5  60.        "^     -  "      ' 

Th«  m<-  'Q   huft  qkw  llif  upiiorltinlly  |  ii   vnry  Intrlllgeat   il  '   4»I«1U  ftM 

oraddtnx  1  '■   »f  "landiinl   medtcul  wfirkn  ,  nectt^nmry  for  \  Fall  --  -  ■nL>)*<i 


I 
I 
I 

I 

I 

I 


oa»oriJi<-li*'-t  v-Mijinf-itin  tiil'Iwifery  *T<'r  pahUsb^d. 
Tbe  Kuhj'^'l  to  lAkea  ap  wtlb  n  ma-rer  haad.  Tb« 
pftrt  (!■  \  '<f-<t  t>i  i.tli'  rln  kit  ttn  TKrloun  prA«»titallonii, 
tht-  I  -  -y^\\l^,  li  udniirably  irrnDg^d, 

iml  ;:(id  Will  bo  foand  *M»*nIiilUT 

m^i-i-  MiQt  (•xprAMAd  irii"tworthy 

Tbe  Wiiik  iiVi'Miud*  witb  plftlmi,  lHuetratiug  vartnua 
olotBtrirol  poaiilun*;  iLoy  *ra  admirably  wrongbt, 
aud  afford  srwAt  aiMlRUnt:*  lo  th«  »lnd«ai,—Jf.  0. 
X«ft,  (iH't  Sufp.  /utifH.,  Uarcb,  ISM. 

If  lnqalr«d  of  by  a  raedkul  ■indvat  wbal  worltoo 
obalelrlon  wu  aliould  frMriinimeDd  fiir  bltn,  a^  pnr 
tx/^^Htu-n  WO  woold  afarl-iubL(»dly  aitvli»='  blm  lo 
ohoop*'  Mliiy'tttr'-.  It  i»  of  t'oureul»nt  bIj*.  hot  what 
U  "T  i-iaore,  1i«  ir^RtiriABt  of  tho  »arloui 

an).  «  ind  jilatii.    Wbl'.f  Ibn  dUcuoKlnn- 


Lio  •adlel»Dtly  •Iftboratr  to  rrodur  {  igj^i 


omlrtfd.— r-^arfMii»n  Jf*--^ 

Th?  rapidity  wlili  whlcV 
rolliiwn  HDotbfir  !■  pr      ' 
•if  Xhtt  o«llirt«|(i  lb«' 
Il   In    ludffil   no    Will 
Ibut  nolblus    n<>*d    i 
ItiliigA  c>iiiMd«r">t,  W' 
b^at   oo    Mlitwlf^ry    i 
M*t1ieitiJoum*il,  Umj,  >->-^-' 

It   cerUlnly    [«   no   adiulrabU   •xpo«tllatt   at 
Sdlfiic*  ftod  Fr«rllo   of  ^IMwITury      of  r.-Br**  »' 
iiddl()<>a*  toad*  by    ' :  ' 

UH.rrti>,  who  UB*t>r  w 
fctHiilrtiii  r**«itrGbF<  ' 

obi>l«<irle»  ar«  au  wal,  kii'-wo  !•  th^  if.-t--*!' 
of  gr«at  TAloe. — Th*  i<in«r(e-jik  /VartWon**,  J| 


f>ARNES  [FANCOUHT),  MD., 


PhyniMan  tn  tit*  fftntT'it  Liflng-tn  itntrpitnt,  Ln*fton. 

A,MAN^AL  OF  MIDWIFERY  FOR  MIDWIVES  AND  MRPICA: 

BTDDENTd.     With  60  i]ltt«trali«iu.     In  one  neat  royU  t2mo.  Tolume  of  30tt 
otolh.  $1  35.     (Now  Hffuif.) 


PK«»1 


■^  rrnf.n/O^^tttrfe*  andi'/tSe  Mtd.and  Surg.  l^dnaMe' of  Wom*n  futht  Hft  Onll.nfT»i 

A    TREATISE    ON    MIDWIFERY.      In- one  very  brtn.lttome  ocUi- 

volume  of  about  £60  page?,  with  Dnmeroas  llluetratloni.     {Ptrpartug.\ 
^ODGE  [BUOH  //.).  ^-^'^ 

Km^ritvn  Prof/fHMor  of  Jrtdtfti/erVt  J^o.,tn  tha  Vnivtrtity  of  P-  i        "  *c*. 

THE  PRINCIPLES  AND  PRACTICE  OF  O,  ,:ieS.     Ilia 

t rated  with  Urge  lithog^aphJi?  pIMeit  containing  one  handrfi  arni  ni's-oine  1lf;Qre«(f« 
oriprintil  photographs,  and  with  nurovrouf  wood-cats.    Tn  one  large  and  h«>niitirul|y  prifti 
quarto  volnme  of  550  dooble-colamned  pages,  strongly  bound  Id  oloth.  SM- 
Tbe  Wtirk  of  Ur.  Hodge  U  BometblDg   more  tbaa 

a  atmpl.*  pr^x  not  Alton  or  bleptrilrolnr  Tlewn  In  the 

d«t)-~'  ~   ''^b»l«trleii ;    It   !■   A<.>in«>tblof(   mora 

tb'i  I  rM|l»«0Dmldwif»«ry;  it  ta.ln  fart, 

a  r  r.  intdwiferT.      He  btis  ulm#d  to  om- 


body  lua  lisffle  rolnnir  tba  wboU  wlf  ac«-afetf  arti 
Ob»ietrlc8.    An  ilnboritrtoTt  l«e«m>la*d  wttb 
earat»  aod  v^  -   'rattoa*   art  t bat 

faet  or  prion  .  .t  ur  aaoxplal**^ 

— i<w   w*it  r   ..    .  ■-  '.t 


^«4i  Spe«lm«'n8  of  the  plat«»  and  leM«r*preia  will  be  forwarded  to  any  addraM,(f««  by  a*U( 
on  recistpt  uf  n\t  eente  in  poetage  etsmpB. 


k 


fJHADWICK  {JAMRS;  R.),  A.M.,  MO. 
^A  MANUAL  OF  THE   DISK  \<!RS  PE< 


PE^TTLTAR  TO  WOMliN, 

Beat  roiume,  rujal  ISino.,  with  iUuflralioni.     iPrtparing.) 


Id  o&t 


Hbnbt  C.  Lea's  Son  &  Co.'s  Pubucatiors — (Surgery). 


Sfi 


AMILTON  [FRANK  H.)  M,D.,  LL.D,, 

A  PRACTICAL  TREATISE  ON   FRACTURKS   AND  DISLOCA- 
TIONS     Sixth  Kdition.  Ihoruughlj  rrri5c*l.  ami  iiia>'b  tiiij-ruvrd.     In  uoe  ^6ry  batiilKnnii 
ootnvo  Toloms  nf  over  9D0  yn^et,  witb  :{52   illoatratious.     Clutli,  $5  50;    leather,  8fl  »0; 
half  Russia,  raUed  baDd«,  $T  00.     {JuH  Rtady.) 
Ba  oikDy  kind  expr«a*ioa»  ••(  w«kouie  have  i>*ttD        Dr  H  anil  I  tin  ha<  il_#vut*d  $x*t>,\  labor  i^tbetttiilT 


i'tltowdr*:-!)  op'^D  oACb  nnccfliiBlTe  pdl  l«>a  of  ibU  rxt 
mblfl  tr«iil|o«,  dial  »carr«1]r   <iiTihlDK   i«t<i«t  n*  for 
ilu  liul  td  ttx  «ad  ibe  casiouiury  coi  illal  prrrt 
llkg.     li  t«  th«  ODiy  conit'lvte  w<>rk  <>tt  ltii>  tt>thy«rt 
Frftcturt>»   Id   Xh<-  ED^Msb   1:idi(U«r»      We  e»o- 
^]|n'i)tAte  :b"  Kccanii'li'had  aolbur  na  \\tv  (l4*t«rr«<l 
*  if  111!  «r»rk,  .*»•!    liopR  Ibai  )i»  mnv  llva  It 

kavniDADv  <acr««illiise<lltl>iD»  )>•«•-  nad^r  bl»»kl(l- 
tal  #np«rvLBtoD. — PSiia.  C<iU.  and  Ctin.  Mactini. 
FoT.  1.'..  IbhO, 

.Ujilwerkitl  verdict  b»a  proin^aDflAtl   it.  bntnaoly 

la;.  '1  p*rr«>'t  ti^al  s<:  upoa  tbi«  ^ibj^ci.     A» 

Flf  th»  "QlT  fomptst    ao-i  tn<i«iirat«d  fr-Tk  In  aqj 

"tlLDgnuge  trc^liogol  fr»etar^   »n^  dUI'^eattooa,  1i 

~'    aafa  to  offlrui  tbut  irrar]'  wlJ»-a«M)i»  "iiric^^'U  um) 

ia«ral  )>r«i;lliluDi<r  will  regard  it  «»  illdit]lffu^«bl• 

Itae  vaf*  aai  piaa^ant  coidnet  of  llirlr  ptu[e«i- 

ralooal  work  —I>*troU  tanctt,  Nur.  16,  1>«0. 


of  ib«)8«  an  hjn  tn       Hi*  \»'H«  t»xp*"ftrnpi'.  "T'^nJi 
r«ap^tr(li,  'ud  p>tiliMr  iDV4«ti.  '  i.im 

•itin  of  the  hl|fbe-t  au'b<>rlri<  -  ->ra 

Is  llii>  br^ucb  of  "Ttrr   ry      'f  d  .  :   ,  le 

Ahd  prii>  t<c-*l  tb  .'  ..■  u-     .» li. ;!■'.-•  [ii»  lia 

sitblecl    mallT  rclblv   (•>  ihv    rvitdar 

or   ■iiiiUat.  — Jfu^  .    Ucal  Jvurnnl.  ^07. 16^ 

Tbe  only  coinp!et«  work  on  tia  ttfibjiiit  tn  tbe  Bofl 
Ilati  loDKiiD,  ••nJ,  tadved.  m*7  now  "»  kiilil  ro  b« 
iIju  uDljr  wurk  of  l<e  klfiil  ia  nay  inugu^  li  would 
reqnlrn  ma  fXCM-diUstjr  critUtil  vSutuniitlKtu  lu  d«- 
Icci  111  ti  auy  p«r'.  |cai.>rft  iu  wl)lcb  t  mUhi  i>»  Im* 
pruvitd.  Tbo  wark  i"  u  iDoaamvni  to  Arnflricaa 
■  nrgnry,  and  ulll  long  kiTTh  (o  ko*  p  KT#«n  Iha 
oiem firy  ot  )la  reanrabia  author.— J/i<7.'<l^'in  Jlf<ui 
A«iM.  RuV.  10,  ISM. 


SHHURST  (JOBiV,  Jr.).  M.D,, 

t\i\f  *>/  OI»>»V.-rt(  Swr^ry,  Vniv  nf  Fa.,  finr^ann  to  th§  SpiMcnjtal  BoapHat.  FhUadafphta. 

THE    PRINCIPLES  AND  PRACTICE  OF  SURGERY.     Stcond 

Edition,  eDtargad  and  rvHjed.     In  one  very  Ifhrge  and  handtome  oouro  volume  oC  orcr 
1000  fAgt*,  with  &42  illuitrslions.    Otolh,  $6{  Ualhor,  $7;    half  Bnula,  $7  &0.     {Jutt 

laafvase  all  tbui  la  Borwaaarr  !•>  be  UnruHd  by  Ibe 
Bindeat  df  «*iri;ory  whllat  tn  ailvnilaaco  i)i>nti  lac- 
tarM.  or  rhc  {umiftral  p/ACtUioopi  In  bl*  daily  ruDtlua 
prucUct'.— .V'/.  M'd  ^'.rirttrt/,  Jan.  I*i7tf. 


Dt«atlou*o*a«  and  tboroagbaisa  are  two  vary 

tratip   uf   cbaractar  to    tbi«   aarbcir  t>f  |hl» 

Uot   nf  tbeM  trail*  iirt(rly  La^   icrowa    Ibe 

ieeeaaof  hlo  meulal  froU  la  tbe  pa»l,  aail  tbs  pre- 

tMOl  offer  se«Ri*la  d»  win*  »a  •xc^plioa  in  nrUat  baa 

laa  bflfbra.    Tlie  giia*<r«l  arraa««iiieoi  *tf  Dm  tuI. 

me  Ift  rb*  Mimpa»  Lo  tbe  flrtt  itillti-io,  bat  <*very  part 

ia»  bttea  ctroriillT  rttTie^'l.  and  inneb  new  natter 

Ided.— /'Af/a.  Mtd.  Tittup,  Ki>l>.  1,  l&TO. 

Tbfl  favorablfl  ivonpUoD  uf   Lba   flr>t  edttltm  la  a 

f[iiKrMul««'  'tt  ibv  pi>piilarlty  of  tblit  cdUu^n.  wUi<ti  )a 
r«r-h  \r:im  ilx'  fidltor'a  baodft  wtih  many  ^tilKijfii- 
Tr  -;i[)rov)*ui«oti.     Tb«  autbur  of  tbla  work 

I-  popolar  aa  nti  f>tlll<ir  *ud  wrllieir,  aad 

III  iiioB*  lo  Ifaft  lit^ralara  of  nurgiry  bura 

[atbiHt  £or  Lin  wide  rapuiuiiua.  Tbn  Tulutne  bow 
kffvred  t)ie  prof^rvloD  will  add  aew  hiareli*  to  ili<i«« 
Irendy  wya  by  prerlona  cuiilriboii'iOK.  We  e«u 
id)/  add  tfaai  Ibe  work  U  well  arraDff-d,  fllled  wltb 
iraeileal  matter,  and   eootataa   la    brlttf  and   clear 


The  fael  ibat  llila  work  baa  raacbed  a  soeoad  edl- 
lloQ  ao  very  •o**n  >fii.<r  ibr  pnbllt^atliKi  •<(  ibe  Oiat 
aoe,  ^p^ak»  more  bii^lily  of  ll«  mtirltt  lUati  ii&jrlblDg 
we  DUiglit  nay  la  tbe  way  tj  c-iutmeadallun.  it 
aaena  t>>  have  iiBiUfdlaC'ly  galucd  titr  faror  of  aln- 
d«Bt«  aad  pby^lclana. — t.'lTicin.  tfrU.  A'<np«,  Jaa  '19. 

We  baTfr  prerloQaly  i^nokisD  of  Dr  A*bbur«t*a 
wprk  \Q  lerrn^  of  pr»<-n  Wo  wieb  I"  rMitorntr  [bote 
lerDi»  Il0^l^,  auil  t<>  A-iA  tbal  ott  mure  kaii-fartory 
repranauiatloa  of  ai'iilerii  *urg«ry  ti.i-  r^i  i't[]«a 
from    the    proaa.     Id    polal    of    Jildi'  uf 

power  of  c»Bi]«u«tiit>.<o,  >^f  ar?iirai-y  «  ■•■*» 

of  expref^'loB  aud    ibormigbly  goo. I  _    >  i<tf. 

Aabbiirai  ha*  no  «api-riiir  itmouf  tbe  *bi'^r«<ii  wilieia 
la  America.— jlm.  Fracilttuntr,  Jaa.  1871). 


.C»77i/50A'  {LRW/S  A.),  AJI.,  M.D., 

A3  Unrgnon  ti/  thv  Pr*iif.'ytvri'**i  H'>irfiifnl. 

A  MANUAL  OF  OPERATIVE  SURbERT. 


Id  one  tctv  bamlsorae 


• 


royal  12mo.  votaine  of  about  b(\ii  pages,  with  333  illnsltutionv  ,  cloth.  $2  &0. 

Tbe  work  b«ror«  oa  la  a  well  primed,  profusely  performlLg  thora,  Th»  work  (■  baad*otii^1y  il)se> 
^ ill iiHt  rated  ma  anal  uf  overfoar  baudr^d  aod  ^eTouiy  traled,  aa<j  Ibe  Jmi  crlpltoo«arecie*r  aad  w^.u  drawD. 
»age».  Tbe  BOfliie,  by  a  peraaal  »f  tli»  work,  wtll  It  l«  a  clerer  and  a<t«ral  Tolano  ;  every  *rudfDl 
|alo  afood  idea  of  the  Koaatal  domalti  of  (iporalive  nbonld  poA-t«o»  uaa  TbM  preparaitoa  uf  tbi«  work 
Wrgery,  wblla  the  prwrtlr*!  «rirgi*.m  liaa  jirttBeofad  doe^  away  with  tbe  oecBitaliy  uf  poD<i«ilQ(t  o»ar 
[v  bliD  wttbiB  a  very  cooclae  and  intelllfttble  forta  larger  work«  .>a  xorfpiry  for  de*erlpilOBa  i>(  npcra- 
(lie  lat««i  >*ad  moat  appro  Tad  BelcctluD»  ofuparntlTa  .  tioDv.atlt  prtroeDtr  In  a  tiDM>hcllJo»t  whalU  waatvd 
irocedure  Tb•.<proef^lon  kicde'iacui^aniH  wir  b  which  ,  by  ibe  KDrxfou  wuhi>Qi  uo  elaborate  eeartb  lo  Diid 
Jb9  different  operatlona   are  doiiertl.i«d   eaablt*   tbe    It.— Jfif.  Mtd   Journal,  Aug.  1&78. 

^»lHbortoc.>nipre».aaQimiiieo«eainoualof  praotleall      q^,,  .uthor'a  B.>DO)»eDeaa  and   (be  replel of 

iJar.rmalionUaTeryanialloouipaaa.— A.  J'- **««»i  j  jj,,  ^^^^  ^ti,  »al(!«ble  Mlii.rraHon?  eclltutt  lobe 
S'crd.Aog  a,lb,6.  laiaaaed  rllbtbo  -     -     .•  ,,,, 

ThlaTolaine  laderoiad  eatlrely  to  oparatlva  aar- laur^ery,  and  i>  -  uvt. 

[-fery,  and  Uloi«uded  tofmninaritetbectadaut  with    ^-VtncUfntti  L"- 
ilbed«tall»  of  operalioaaaad  lb«  dlHuraat  mode*  of 


SKKT'6  OPERATIVE  SDBOEKT.    In  1  toI.  8f  o. 
D I . , of A>Vi pagaa ;  wttbaboat  100 wood-eat*  #3  3& 

^tJOnPBH'B  LECTCKES  ON  TB  E  PKISCII'LES  AND 
PaaCTlCBOpSraaiai.  Ia  1  vol.  Sto  crb.76tip-$2. 

eiBaoS-SINSTITlTTEK  A5D  PBAGTICB  OP  SUK- 

^— '  uiiaT  BlgLib  edit'a.ttDproTftdsDd  tl(«r«d.  With 
^^k  (hlrty-foor  plate*.  lo  two  baodoxiie  octavo  vol* 
^H  onea.abonlinnopp.. leather  ralaed  baodi.  #6  fin 
^■THEPRI.NCIPLES  AND  PRACTICE  OF  SFROERT. 
^V  By  Wu  i.iAa  PiaaiE,F.U  S  E-.^ror*^  rMr^arKery  , 
^B     Id  tba  Uolveraliy  of  Aberdoaa.    t>dUed  by  Juaa  j 


Nkill.  N.D.,Profaaierof8argery  tfl  ihn  Peiiibk. 


If  edica  I  College,  So  rg'  d  t  a  t  be  IV 
pltal.Ac.     lo  UDe  Vary  Knadoi 
780  pagea,  with  .-tin  tf-u -rr .  iiou 

riran,  from  tb 

larife  Hvo.  Tol.  ;  .  '_  _  i  _,     ,     ., 
cloth,  •ITA. 

MILLRIfP  pmcrnflUOPflDROBRT.  Fourth Ava- 

ri'         '            '  '     MM^Dbunih  Kdltlon    RetlKvOby 

[1  !  iM>n^target)v..,Tol  otovatly 

'u    ,  ..  ■    .  ..:  iLAUations:olotb,  $;t  76. 


:ine- 

or 


I'tii)  AMie- 

Id   db* 

u>lratff)ii», 
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Henry  C.  Lea's  Son  k  Co.'s  Pubuoationb— (Surgery' 


thmliiiii,  |irt^)>«.«' 
•nj  Hvlu^  luiuii-iiii  ' 
trvalt^r.  ur  ■-■■uiix  •  !■ 
In  IL* 


15. 

u 

It; 

fNUMIB. 

"i.*^' 

N. 

l«.r 

-  ;  IbtDl 

..UIm.  • 

6 y ROSS  [SAMUEL  D.),  M,D., 
'  Prti/f-MMvr  It/  SHTgtry  in  tkt  JefevBon  Medical  OnlUgt  of  PMlndslpkim. 

A  SYSTEM  OF  SURGERY:  Pathologicnl,  Diagnostic,  Tlieni 

«D<]  Opemtive.   Illastrated  bj  opwudt  of  Poart?«D  Huodred  Eogr&Tlagjt.    F 
oartrfally  rfviHedand  improvf^(I.    In  two  large  and  beaut  Ifu  11  j  print«-d  iinfMri 
ttniQfi  of  about  3-100  pp.,  •tronglj  bound  io  Uathor,  wUb  rau«d  bnodi,  $15 
raised  bandi,  %\t. 
W*  liHV»  twijum  re«d  a   work  with   th«  praoDra) 

TiiliiM  I'l  wlilrh  we  liNvr  iMfi'li  morftaiprvBot^.      K»*Ty 

obHl'lT  ("  4«  Rtiuriiieljr  put  tn|j;«ther.  thst    the  hn«y 

fifucllh->iii-r,  wliru  in  difficulty. c«u  at  omcv  And  tlie 
Drormiiiion  b«  r«<|ulr«*.     III^wo'ii  In  <.*fM<inopolltan. 
Ih9  •arii»ry  of  tl.«  world  brtnic  fully  reprwontid  In  (t.  |  t»ri'i 
Tli«  wrk.  in  furl,  1^  •*«  ht*tiir|i-iiUv  uiti'piginJl>i-<l    nml 
■o«iuliieDtlypriu-tic»l,tbiiiil  i*  iilnioti  k  fBln«<  r^  t 
menl  to^ay  thatwe  bvIkTr  it  tn  b<'  dr-tlnrd  to  i 
aforeoioAi  plnce»eftwork  fitvivrt-ikev,  wbUr  a  -j     ■  ._ 
of  jmr^yry  liks  Ibe  piwwnt  fy*lt>iii  of  «urir»(ry  U  ili** 
pnttl''"  of  AurKMoni*     Tbn  (<rintin^Mmi  Mnillntr  of  f.h«- 
work  If  1M'"^' ■■?">•  "t**!*;'.  Indcpd.  It    >    inlr-i-f..     in   tl(« 
lHlt»-r  r>  :  !;ritil>  with    F'l  ;nnit 

toriflrni  ;  i.MlcaUonc. '  ■raiiT 

•o  wr«Uli...,.j a  ft*  to  rwuiiL  ..   ...i._i.:^  Lm/ore 

thsy  ant  sny  timv  la  \i*».—Dw,  Jtmtn.  a/  Mrd.  Set., 
Mareh.  1974. 

Dr-Oroiif'f  Sorgvry.s  ^r«st  work,  him  bBCom*  Ptill 
rr«Bt«*r,  Iwith  tti«l««i»ntl  im-ril.inlu  omnirvcent  I'urtu. 
Tho  ilifTotrnro  in  itrtuiil  nain^>9r  of  pagw  id  onl  ti)or« 
tbaa  180.  but.  th<*  a|u>  '^•I  lb«  vnav  hnving  h4>«>D  lo- 
arvKKua  lo  wtiNtwbvliuveiix^hnli-ally  ttfrniM  "«Ie- 
phaot."thar«  hw  b«<»ii  r(W)mf(>rrnn*tflt*rftlili>nildltlnn*, 
whirh.  incKhtT  wUh  the  altvratioDA,  ai«  imprort- 
mf  Ola.— Ijontt,  Lancrf, Nor.  Itl,  l!s7^. 


It  cMflhlnM.  aa  perfectly  »  powtbln,  theqnaUtlejr  of 
atext-lxfokaoil  work  of  r«rcrpnr«.  W«>  think  Iblr  laat 
•tlUiou  uf  QroM'a  *•  Surgery,"  iriU  ooaBrm  his  title  ol 


Ad  m  whold,  wv  re^arl  tbe  wi>rl 
"fly^lrm  ef  Surgery"  lo  lb*  !■.' 
fjOttit  .Vfdicmlanti  Surp.J-  i  . 

Th<'two  ra»!inlUciiDl  T<!:- 
(WlUplflte   flew  ol  till'    •II. 
dome  yearr  agn  w*-  ii 
flr*t  edItloD  or  Or. 
work  of  unrlvii",- 1 
reflUi!  ' 
deoHi'i 
or  pr  I 
a  tr*  ^ 
purri 

A  oompletetfy^tem  of  HiirKPry — uuta 
nf  opi-ralioiir,hi)t  a^rtmUBr  arrauntof 

aotl  pni(*ll4'eln  alt  tu  •lep4ntt«&u.— 


JJY  THB  SAMS  AUTHOR. 

A    PRACTICAL  TREATISE   ON  THE   DISEASES,  INJURIES 

and  Malformatioap  of  tbe  Urittary  Bladder,  the  Prostate  niAod  and  the  Uratbra.  Third 
KdilioD,  thoroughly  Heviipd  and  Coadensed,  bj  Savohl  W  Ouofl«,  M.D. .  Har^eoa  %c 
the  Philadelphia  Hospital.  In  ooe  haodaome  octavo  Tolunieord74  pagec,  *Uh  Ii4  ilU»> 
IratioDs:  cloth,  S^  ^0. 

eaiei  oftbeurlDaryornni.— J</A«a«ifrrf V«^F&_QfL 

1876. 


Ill 


i)l  V<lil 


Vorreferi'iirtandgeneriil  InfnrtnMti 

P4iiiri^i*"n  ran  Qnd  uowork  that  di'  ' 
tn  lliMt-JOBbty  than  tbU.  a  rrvi- 

lllrnt  troaltfie,  and  no  modirtil  HIju..  .. 
out  tt.     fUlplete  with  haritifX'D)?  lllu-trBtiou-  nn  , 
l(|t>«n,  It  ho*  rhe   uaoxinl  adTunlaDri*  of  b«*lnt-  ' 

aomprcbaadnl.by  the  rt<«iM>tiitb1rand  practical  lu.. ti.Fiy.     Htm 

In  which  thti  rariouH  dubjevl?  are  i*rft«liiatlx.^«l  aod  |ae«orlptlTe  t. 

arran|C("d     Wolieartily  D-cotnmeml  It  to  lb«'  pr».>f«'«<»ii'o   ^^  q^^  of  tb^-  i- 

kP  a  valuabk- addition  10  the  ItoporuiDt  lUeralarBofdis*  j  read.— JVtte  i  ar*  Ji^i 


It  Ivwith  pleaaarewe  now  a^ln  »»li»»p  «^t»  f-M 


"«» «,,»'SuT,iftrc, 


nr   TBS  SAMB  AUTBOM.  ^^ 

A   PRACTICAL  TREATISE   ON   FOREIGN    ROPIES    IN  THE 

AIR-PASSAOBS.     la   I  vol.  Hvc,  wilb  illtt»Trnlion»,  pp.  4A8,  ololh,  fS  7ft. 


pOLEMAN  [ALFRED),  L.R.C.P.,  F.R.C.S.,  L,D,S,,etc. 

^        HtHlur  Dmtnl  Surfftnii  and  Lecturtr  on  DfHtot  Surfferjf  to  St.  Bartkalomtio't  Mt>»g.Ual  amd 
Itetttnt  tJtUttffe  <>/  Lunditn. 

A    MANUAL    OF     DENTAL     SURGERY    AND     PATHOL,,.. 

Thuroughly  reviled  and  adapted  to  the  ui«  of  Auerican  studcule,  by  Tliuiua*  C    8l 
wngen,  M.A,,  D.D.S.,  Profeesor  of  Physiology  at  tbe  PbiUtlelphta  DauUI  ColU^m. 
iiutt  iiaodsuuie  volumo  with  about  40U  ilIuitratiob«.     (/»  Prajt.) 

ROITT  [ROBERT),  M.R.C.S.^^c. 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SUUOERl 

A  nev aod  revised  Amerioan,  from  tbe  Kightbenlarged  and  I  mproved  LoDdoA  cdliioa    III 

tratcd  with  four  ha&dred  and  thirty-two  wood  engravingi.    In  one  vary  ha.od«oaff  wrt 

Tolame,  of  nearly  700  large  and  olotely  printed  pogai,  eloth^  $4  00  j  le»ther,  $>  ft. 

laMr.DroMt'abook.thoogbcoauilaUr  ooljaome  .oaasay  that  ihlaaacMiala  well  matUail     III* 

■tveo  huadred  pane*,  botb  the  prtoelpiea  and  tbe    m<.)r«ovef,  poMeeMttbe  t(ie<itiTn«M*  t-fvaaii 

pracitce  of  ■argery  are  treated,  EDO  «u  clearly  aao    harloff   tbe   ■abjectn  P'>>'       ' 

Mriplc<iua*ly,aatoeIacldai«  aTer7tmporl%Dl  topic.    eU»elfte'l    aod  "f  bela^   ' 

We  tiave  ax&mlaed  tbeb<>ok  taoAt  (boroa|,bly,  ana  !  clear  4ttd  aooolnet.— if*.   - 


B 


ABHTO^ONTBBDISBASBS.  INJITR1K8.  iffliUAL- 
rOHMATlOJfS  OF  THE  KECTUM  AND  aHUS: 
wilb  remarks  od  flabttnal  CuDKtIpalloD .  6erou<1 
Aiaerleao,  frutu  tlit;  Puarlbaod  eolarited  LoadoD 
Edlllun-  With  illaairaitoaa.  Id  one  8vo.  vol.  sf 
ISl  pagat,clolb,%ai6. 


bAHQ£NTON  BaNDAOINU  AMD  OTHER  OfKI 
TiOitSOFMI.NOHliUKtlKKT.  Xtw  e^lUfi^, 
aa  addliloaalcbapier  oa  ttiliur^  aorsery.    Oi_ 
llrao.  vol.ol.lSXpagva  wltbl9t  wood*«flta   CUtft. 
91  7fl> 


p^^ 


Henby  C.  Lia'b  Son  k  Ca's  Pdbuoations — (Surgery), 
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LfOLMES  (TIMOTHFY  3(.A.. 

-^^  Surgrtnt  uutt  Ltfiurer  oh  Bitrffurtf  nt  8f.  0*»rff*'»  Hrmpttal,  LoniSam. 

ASYSTKM  OF  SUR'JERY;  THKOHETICML  AND  PHACTICAL. 

Ix  TncATiiiits  Br  TARiorn  AOTironv.  Amkricaii  Editium,  Tuorol'(ihlt  hkviskd  and 
BRwniTTR:*  br  Joax  H  Packabu,  M.D..  Surgeon  to  tbe  Epi«jnpal  unU  St.  Jo»eph>  ItuBpl. 
tniA,  PhilailplphiA,  nKii«t«d  by  a  Inrge  eorpK  uf  tb«  roost  euiinent  Americun  *urf;pun».  In 
thrte  Inrge  and  very  hnndfnDie  imjjpiini  oulavo  volumpi  of  about  lOon  jinppH  rwcb,  with  o*»r 
lOllO  illaitratioDB  on  ituod  and  Ibirlflcn  litbngnphio  plstps,  beaiililalljr  colored.  \^id 
onJy  6y  ntifseripiton.)  Price  p«r  volaine,  io  eloth,  •((  Ut> ;  in  Ipatbcr.  $7  IMl;  in  hftif 
Raiiia,  $7  50.  P«r  let,  in  ololh,  $18  00  ;  io  tentbtr.  $31  00;  in  half  hunia.  $23  ttO. 
ToLVMi  t.   (WOK*  rnad^)  aoDUlni    Okkkral    PATuoLour,    Murbio    PHoeii«EiJi»,  Ikjuhiks   \» 

OkHKRAL.  C01iei.lCATI0!(i(  or   InJIIRIIEB  Al>n   InJIIRIKS  op   KBOtOIIH. 

VoLCMB  II     {ntarljf  fMdy)  containi  Disbasv-s  or  Oroaks  or  Special  Skmsr.  GiRcnLATottr 

Si'ftTRU,  Dl(]R8TIVK  TRACT  A !<  D  GrN ITO-URIKART  OroAD!!. 

VoLiiMK  111-   {shortly)  onntntnit  Diseabrs  of  the   Hrspiratort  Oraajib,  Joikts,  Borks,  iHD 
JUuscLEH,  Oprrative  asu  Minor  Surokry,  Ouiiuiot  WuUMDa«  Hoakitali  akd  Uiaciil- 

LANROas  SutJBCTB. 

TbtB  grral  work,  tAiined  itorao  yearB  iince  in  England,  has  won  Rucb  unir«raft1  ooofldeoee 
H«rever  tbe  Innguuge  \t  «pokrn,  tbat  \\s  ropublicaiion  bare,  in  a  forui  more  thoroughly 
liapteU  io  the  wonts  ol'  the  Amerioao  praotUiooer,  bus  geetaed  to  be  a  dat;  ow.ng  io  tbe  pro- 

fMfliOD. 

To  accompliab  tbi^,  tbe  aid  bar  brrn  iorUed  of  tbirty-lbrixs  of  the  moit  dintingiiixhed  gentle- 
men, in  every  part  of  tbe  country,  and  lor  mure  than  a  yviir  tbey  hnre  been  atsldtiuiuly  engngeil 
upon  the  latb.  Though  the  original  work  presenti  tbe  combined  labor  of  the  moH  eminent 
mvtnberii  of  all  Ibe  moat  proioioant  raboole  of  Ktigland,  y«t  the  lapHv  of  time  mnor  the  appvar* 
Booe  of  the  liiet  ediiion,  tbe  progress  of  leience,  and  tb«  peculiaritice  of  Aroerioaii  [travlitfe, 
fenve  rendered  neco»«ary  a  moii  ourefal,  thorough,  and  nenrcblog  reviaion.  Eueh  nrti<tlo  baj 
been  placeil  in  tbe  bnnd*  of  a  gentleman  ciiecially  oooipc-tent  to  trrat  ite  aobject,  and  no  labor 
hai  been  spared  to  bring  each  one  np  to  the  foremost  level  of  the  time;,  and  to  adapt  it  tbor 
oughly  to  the  prnoliee  of  "the  eoantry.  In  oerlnin  cases,  lbii>  has  rendered  necvssary  tbe  aab- 
■litution  of  an  entirely  new  ri>»ay  for  tbe  original,  as  in  the  case  of  tbe  articire  on  tSkin  Uiscasee, 
ftnd  on  Di^eiities  of  the  Absorbeol  Sydttiu,  where  the  views  of  the  authors  bare  been  sup«raeilecl 
by  the  advnnoe  of  medical  felenoe,  and  new  articles  hst'e  therefore  been  prepared  by  Drs-  AuTHtrR 
Var  IIarli.voe:(  and  S.  U,  Bubbv,  reepeotivelT.  &o  ulso  lu  tbe  oaae  of  Anasthetioi,  in  tbe  nae 
,of  which  American  practice  diflers  fr»m  that  uf  Enxlund,  the  original  has  beeo  suppleoienied 
vttb  a  new  e9»y  by  J.  C-  Rkkvc.  M.D.,  treating  not  only  of  ibe  employmeDt  uf  ethrr  and 
ohlorororm,  but  of  the  other  anaistbettc  agents  of  more  reoent  disaavery.  Tbe  same  carefnl 
and  conycieutious  revision  has  been  pursued  throughout,  leading  to  an  inorease  of  nearly  one- 
fourth  in  matter,  while  the  serieg  of  illustrations  has  been  more  than  doubled,  and  the  whol« 
is  presented  as  a  complete  exponent  of  Uritish  and  American  Surgery,  adapted  to  the  dftUy 
needs  of  the  working  |iractitiouer 

In  order  lo  bring  it  wiibin  the  reach  of  every  meaiber  of  the  profession,  the  five  volUiOM  Df 
the  original  bare  been  oomprensed  into  three,  by  employing  a  double-columaed  itnperiJil  oetaro 
pnge,  and  in  this  improved  form  it  \i  off^ered  at  \n«t  than  oue  half  the  priue  of  the  original  It 
is  bcaaiit'ully  printed  on  handsome  laid  p^per  and  forms  a  worthy  companion  lo  Kritnolos's 
**  SrsTeM  ur  Mrdicmb,"  which  has  met  with  so  much  favor  in  every  section  uf  the  country. 

The  work  will  be  sold  by  subscription  only,  and  In  due  litue  every  member  of  tbe  prulessioD 
irill  be  called  upon  and  offered  an  opportunity  to  sobBoribe. 

Tbe  few  notices  appended  will  serve  In  indicate  tbe  bearly  approvBl  aoeordBd  to  Ibe  unreviicd 
edition  on  its  appearance  some  years  since  :— 


There  i«  %n  nincli  tbat  \*  Uioiruciive,  i'vhd  to  the 
ex('«rleoc«it  prdCtltKiBer,  ta  llieir  prncilcsl  aad  ilii- 
erliiituntlug  mnaaer  ot  dealleg  w)tb   laouied  ques- 
,   Dtioe  wf  which    seen   lo  b«  oi^gUclnd:    tlielr 
daut  Ulaklraitiiii*.  ijr««a  al  ouce  fntu  mi  no 
8i<ld  uf  boi>pltkt  rxpf  rlcnce,  Mud  ih'-lr  CNodid 
.'•eii«itl«  mode  ol  IjADdiiug  tbo  wttule  iitii>Ji.-er, 
I  these  partleolRT  porttoa*  ut  ibe  wurk  DOMeso  « 
oe  which  plKCD*  them  Tar  shove  aojr  pablioatton 
00  the  same  topici  ypl  Issued  la  tbe  laagQsip.— jlm 
Jtmrn.  iftd.  Seienctt. 

Tbe  eouDisrailon  of  tbe  treatises,  sad  th<i>  oameti 
or  ihe  -urKlcttl  writers  frum  wboM  peu«  ibry  pru- 
ceetl.  pufllce  lu  tbow  that  Ikts  Is  ao  ordiosry  butik, 
and  ibac  ta  ib<>  tboasaod  paflnsuf  ibis  goodly  volume 
111**  a  i>i»r«  ul  tDforuiatioa  sueh  ««  oo  otbir  kargtnil 
w  irk  lu  lti«  tkugiiMKecao  pre  lead  t"  utTer  Thi.»r  «rL>i 
are  acittulatcd  with  the  special  ressarcbes  aiid  pub- 
|lcntl"i>*  »r  Ihe  respertive  MQlhiirn  will  not  fail  tu 
Butiee  (OMi  by  a  Jadlcioas  cxercUe  of  vditoiiai  du- 
lldD,  vacb  subject  has  beeo  «utrD»ivd,H«  fat  ■« 
•),  to  a  laigeoL  iif  the  boapiCala  who  In  kugwo 
^Te  givea  espeolal  atteailoa  t->  it,  and  !•>  pof-krss 
lW»rur  eouBilogap  wUhaaihurity  ihvseeepied 
aas  of  Ibe  day,  aud  addlag  orlgiuat  matter  lo 
eloek.  — ^rjAiioa  L-mcet. 


The  work  most  be  coo^tdersd  a  very  complete  se- 

eoaat  uf  everyiblag  cauneoted  wilb  the  scleaco  aud 

.pracllcs  of  itnrgeiy.     in  ruutluHl-tn  wa  can  cordlull; 

lead  thi»  wurk  as  a  vaioable  additlou  tu  llie 


library  of  iba  SDrgeoB.— fcfivfrarfrA  Afcdfoof /our- 

nil/. 

It  is  A  eyelopBdia  of  sorgery  of  the  moat  eoniplele 
and  axieaslve  cbaraelsr;  aod  we  nay  JnsUjr  etata 
tbat  Itadeai^Q  aud  esecailub  d»  ureal  buour  !<•  lho«e 
cdDesrbeil,  aed  I  bat  Ike  large  ouuiber  aed  high 
•taedtog  uf  tbe  aulbora  selected  lor  the  various 
uioQographa  render  this  "(»>tifinr'  wbai  it  do  douhi 
waM  loleadtd  lobe,  rvpreaoutxitTe  of  (he  actual  ulaie 
of  aorgical  acleace  aau  art  ia  lb«  ooaslry.  —  Ltfuiom 

Id  coorlDiloQ,  we  will  add  that  we  can  most  eon* 

•claocluuBly  recuiaueud  ttiw  liouk  lu  evoiy  mvdlcal 
pracilttouer.  la  lecommeodlDg  the  " Syntim tif  Sur* 
Qtr^"  to  oar  frteuds  who  taave  io  deal  la  sor^loal 
case*,  we  by  do  meaas  with  (o  eualloe  oar  ft>cum- 
niHodatlou  li;  ibviii  aiuuv.  Gvrry  pnclitluavi  of 
iiii»dlclDn  may  rull  tuiualblng  witrtby  cf  tiule  from  a 
perusal  of  this  volume.—  Tht  Brxti*^  Mtd.  Journal. 
The  four  vulames  remalo  a  miaameat  tu  Ibe  ear* 
glcsl  gesla*  uf  unr  day.  Tbe  great  majority  of  tne* 
irupoliiHU  surgeoosof  emlofiuce  and  proved  ability 
are  represpiited  to  tbsm ;  aed  for  uaoy  years  to 
rume,  wboi>rer  wi»he»  to  kaow  tbe  most  aotborl- 
lailvM  wordi  uf  Eogltsb  i>iir;;tral  iicleoce  oa  most 
•ubJecCiilD  thedomam  of  suigviy  uiael  torn  to  these 
page*  tu  reitd  what  Iht^rs  iP  'cl  I»rtb.  Uat  lakea  as 
a  wbula  U  )■  ibemust  tmpurual^orgtcal  work  whlcb 
liaa  erer  taaaad  from  the   Hugliak  press  — Xuitdon 
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